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SPECIFICATION forming part of Letters Patent No. 624,085, dated May 2, 1890.
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To all whom it may concern.:

Be it known that I, WiLLiaM S. MILLS, a
citizen of the United States, and a resident
of Bridgeport, in the county of Fairfield and
State of Connecticut, have invented certain
new and useful Improvements in Kunitting-
Machines, of which the following is a specifi-
cation. |

My invention, while applicable in part to
various forms of knitting and other machines,
1s designed more particularly for application
towhatare known as ““straight-knitting” ma-
chines, and especially to that form thereof in
which two rows of needles are employed that
arelnclined toeach other and in which the nee-
dles of each row in their operation are recipro-
cated across the needles of the otherrow, asin
what i1s known to the art as the ‘“Lamb knit-
ting-machine,” the objects of theinvention be-
ing to provide a machine of this classin which
the several operations of knitting stripes in
the article or fabric being produced at pre-
determined intervals by a supplementary
yarn, of knitting welts in the article or fab-
ric at the required places, of widening the ar-
ticle or fabric at the proper places on one or
both edges to fashion the same for its intended
use, and of stopping the machine at a prede-
termined point in the knitting of the article
or fabric and when the tension upon it is re-
duced below a certain limit or otherwise may
be automatically accomplished and the de-
livery of the yarns to the needles during the

knitting operation more efficiently controlled.

To these ends the invention consists, first,
in the guides for the main and the supple-
mentary yarns and in the means whereby the
one 1s automatically brought into and the
other carried out of operation, and vice versa,
as the knitting of the plain or body portion
of the article or the stripes therein may re-
quire; second, in the needle-operating cams
and in the means whereby one of these cams
may be automatically carried out of and
brought back into operative connection with
its appropriate row of needles, as the knitting
of a welt or the plain or body portion of the
article or fabric may demand; third, in the
needle-lifters and in the means whereby they
are automatically brought into operation to
successively raise and bring into operation a

1

ing knit at each forward and backward recip-
rocation of the cams to ef
thereof and automatically carried out of op-
eration when the widening of the article or
fabric 1s not required; fourth, in the stop-
ping mechanism and in the means through

which it 1s put into operation to stop the

movements of the machine at the required
time or under certain predetermined condi-

tions; fifth, in the peculiarities of construc-

tion of the yarn-controlling devices,whereby
the yarns at certain portions of the travel of
the needie-operating cams are positively held
and at others are left free to pass to the nee-

dles, and, sixth, in various other construc-

tlons and combinations of parts, all as will
hereinafter more fully appear.

Referring to the accompanying drawings,
which form a part of this specification, Figure
11s a front elevation of a knitting-machine
constructed in accordance with myinvention;
Fig. 2, a plan view thereof, parts being broken
away for convenience of illustration; Fig. 3,
a transverse vertical sectional elevation of the
machine, taken on the line z « of Fig. 1; Fig.
4, a transverse vertical sectional elevation of
certain of the parts of the machine, taken in
the plane =’ 2’ of the same figure; Fig. 5, an
inverted plan view of one of the cam-plates
and cams, taken in the plane 2* x* of Fig. 4;
Kig. 6, a longitudinal sectional elevation of
the cam-plate, cams, and needle-lifter, taken
in the plane a® &% of Fig. 4; Fig. 7, a view,
partly in vertical longitudinal section and
partly in elevation, of the pattern mechanism
through which various of the parts of the ma-
chine are automatically brought into and car-
ried out of operation at predetermined inter-
vals and otherwise with certain leversor arms
bearing thereon; FKig. 8, a rear end elevation
of the pattern - chain - supporting sprocket
wheel or barrel, looking from the rightin Fig.
7, with one of the pattern-chains and one of
the levers or arms for bearing thereon, the
wheel or barrel being broken away and the
supporting-stud for the same shown in trans-
verse verticalsection; Fig. 9, atransverse ver-
tical sectional elevation of the said sprocket
wheel or barrel and supporting-stud, taken
in the plane «* «* of Fig. 7, looking toward
the left in that figure, showing also in side

needle at each edge of the article or fabric be- | elevation one of the pattern-chains and its

‘ect the widening
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actuating-pawl with a portion of the loose
wheel or sleeve upon the barrel for support-
ing such chain broken away for convenience
of illustration; Fig. 10, a plan view of the
yarn-guides, the tension devices, the carriers
therefor, and the locking-bar for operating
these carriers, certain of the other parts be-
ing shown in section; Ifig, 11, a transverse
sectional elevation of the said earriers and
the locking-bhar for operating them, taken In
the plane 2* a° of ITfig. 10; Ifig. 12, a detail
clevation of the switching deviees through
which the loeking-bar for operating the car-
riers for the needle-guides is engaged with
one or the other of such carriers, as the exi-
oencies of the fabric being knit may require;
IFig. 13, a vertical sectional elevation of the
locking and unlocking devices of the stop-

ping'mechanisms, taken in the plane 2" 2° of

Itig. 1, looking to the right in that figure;
Fig. 14, a plan view of a slightly-modified ar-
rangement of parts for automatically throw-
ing the needle - elevators into and out of
operation at the required times; and Ifig. 15
is a detail taken principally in the planc =%
of I'ig. 4, showing a fragment of one of the
ncedle-bars, the butts of some of the needles,
one of the elevators, a portion of one of the
lower keepers for the needle, and a part of
one of the needle-supporting ledges.

Inallthe figures like letters of reference are
employed to designate corresponding parts.

A A’ indicate suitable end brackets or
standards, which are connected to form the
ntain frame or housing of the machine by ap-
propriately-shaped rails or girths I DB’ and
tie-rods C C', which extend between them,
with the ends of the former secured to their
tops by serews ¢ and with the latter entering
suitable orifices therein necar their bases and
themselves provided at their extremitics with
clamping-nuts ' |

Sccured to the upper sides of the respec-
tiverailsorgirths b and I3’ by screws or other-
wise are the needle-bars D and D', which are
disposed thereon 1n parallel relationship to
cach other, with a narrowspace between them

for the passage of the article or fabric being -

knit and with the upper surfaces thereof,
which are provided with transversely - ar-
ranged grooves « for reception of the needles

', inclined upward and inward toward each

other, as shown.

The needles d' are preferably of the lateh
form and are provided with suitable operat-
ing-butts *, projecting upwardly from their
upper sides, with the grooves d in which they
are arranged so disposed with respect to one
another as to bring the grooves on one bar
opposite the space between the groovesin the
other, whereby 1in the operation of the ma-
chine the needles of the one bar are recipro-
cated across and between the needles of the
other bar, and vice versa. Asthus disposed
the raising of the needles from and their tilt-
ing upward or downward in their respective

grooves arve prevented, while they are yet left |

624,065

free to be longitudinally reciprocated therein
by keepers d? and d*, which are secured to the
upper side of each of the bars D and D' by
serews or otherwise, the former of which are
provided with beveled upper edges d’, where-
by to prevent injurious engagement of the
latches of the needles therewith when such
necedlesare withdrawn and are located in suit-
able depressions formed near the upper edges
of the needle-bars, while the latter are con-
structed with hicher and lower surfaces d'
and d® at their upper edges for codperation
with the needle-elevatorsand are located near
the lower edges of such bars, as shown. The
raising and tilting of the needles in their re-
spective needle-bars being thus prevented by

70

75

80

the keepers * and d* their backward move-

ment when retracted to carry them out of op-
eration is limited by a stop-bar d', which is
secured to the lower edge of each of the nee-
dle-hars by serews or otherwise, with a space
between its inner faces and the lower edge of
its respective needle-bar, into which the dirt
from the needle-grooves may be carried and
from which it may be removed when desired.

Titted to slide upon guide-rails I I, which
extend longitudinally of the machine on op-

| posite sides of the needle-bars D and D', with

their ends secured tothe end bracket orstand-
ards A and A’ or other convenient part of the
machine by screws ¢, is a saddle I, which ex-
tends over such needle-bars from one guide-
rail to the other and in the operation of the
machine is longitudinally reciprocated along
and over the same. 'The means whereby this
reciprocation of the saddle is effected may be
of various forms. 1 prefer, however, to cf-
fect it from the cross-shaft G, which 1s fitted
to rotate in suitable bearings ¢ g, secured to
the brackets A? A2 that in turn are attached
to and project from the end bracket or stand-
ard A’, and to impart such movement there-
from to the saddle through the intermediaries
of the ecranlk ¢' and connecting-rod ¢*. Through
these means the reciprocation of the saddle
is effected by simply rotating the shatt G, and
in order to permit of this rotation being ac-
complished I find it convenient to provide the
shaft G at its end with a hand-wheel ¢’ that
is or may be equipped with a suitably-ar-
ranged crank-handle ¢, and to employ in ad-
dition thereto a second cross-shaft G', which
is likewise fitted to rotate in suitable bear-
ings ¢° ¢° upon the brackets A® and which,
provided with suitable fast and loose pulleys
g®and g7, isconnected with the shatt Gthrough
the intermediaries of spur-gears ¢®and ¢, with
which the shafts are respectively provided.
By these means, as will be seen, provisions
are made for the rotation of the shaft G either
by the hand of the operator applied to the
crank-handle g* or by power applied throngh
a belt to the pulley ¢° as may be desired.
Seeured to the under side of the saddle I,
over and in parallel relationship to the upper
surfaces of the respective needle-bars D and
D', by screws f or otherwise are the cam-car-
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rying plates I and H', which are provided

with the cams through which the reciproca-
tion of the needles is effected. These cams
consist of an advancing-cam I and a retract-
ing-cam I’ for the needles of each of the nee-

dle-bars, and these are arranged upon the

under side of each of the car rymﬂ-pl&tes in
such a relationship to each other as to form
an inverted-V-shaped groove h between them
for engagement with the operating-butts d?
of the needles of iis respective needle-bar as
it 1s passed back and forth over them in its
travel with the saddle I, As thus arranged
the advancing-cam 1 of the carrying plate H
s fixedly 5ecmed to the under side of its
plate by a screw 2, which passes through the
former and engages with a threaded OI"iﬁGe
formed in the latter, while the retracting-
cams 1’ of both of the carr ying-plates H and
H' are seculed to their respective plates by
secrews ¢, which pass through the latter and
engage .fbt their ends with. threaded orifices
formed 1n the former, appropriately-shaped
adjusting - serews 4%, extending downward
through threaded orifices formed in the respec-

tive plates and engaging at their ends with the

screws ¢, being likewise employed in connec-
tion therewithtoaid intheadjustmentof these
cams toward and away from their respective
cooperating advancing-cams, if desired, as
shown i1n Iig. 5. The advancing-cam I of the
carrying-plate ', on the-other hand, instead
of being secured directly to the under side of
that plate 1s secured by a screw 2* and suit-
able dowel-pins, if preferred, to the lower end
of a carrying-bar+’,which is fitted to slide per-
pendicularly through said plate in a suitable
orifice 2° formed therein, whereby to render
such cam capable of being not only lowered
below the under surface theteof to bring it
into the plane of its respective retracting-cam
I' for codperation therewith in the reciproca-
tion of the needles, but raised above thesame
to disengage it; from the butts of the needles
when thelr retirement from action isrequired,

a recess 7' of the proper shape and depth be-
ing formed in the under surface of the carry-
ing-plate for the reception of this cam when
the latter is in its retracted position.
several cams being thusarranged the advanec-
ing-cams for the needles of both needle-bars
may be either brought into codperative rela-
tionship to their respeebive retracting-cams

~or one of such advancing-cams withdrawn

55

60

therefroin, as may be desired. When both
of the advancing-cams are broughtinto rela-
tionship to their respective cooperating re-
tracting-cams, the needles of both necdle-bars
will be successively advanced and refracted
from one end of the series to the other at each
forward and backward movement thereof,

and a fabrie produced by the conjoint action
of the needles of both bars vhen a varn or

thread is properly supplied thereto. When,
on the other hand, one of these advancing-
cams 1s withdrawn from that relationship,

then the needles of but one of the needle-bars |

The |

'
.
-. - :
]
' .
. '
'
-
' Jrr— ... '

will be thus operated during each back-and-
forth movement of the cams, while the nee-
dles of the other bar will remain inoperative
in a retracted position, and a fabric will be
produced by the operation of the needles of
but one bar alone, and thus by simply low-
ering or raising the advancing-cam for the
needles of the needle-bar D' a fabric may be
produced by the operation of either the nee-

G

70

75

dles of both needle-bars orof butone, as may

be desired.

When in position for advancement and re-
traction by the cams I and I’ to effect the
knitting operation, the needles d’are held at
the proper heightin their supporting-grooves
d to bring their operating-butts d? into line
with the lower ends of their 1espective oper-
ating-grooves /i, as shown at the richtin Fig.
4, by the strain of the loops of the fabric
theleon or the friction between themselves
and theirgrooves. When, on the other hand,
these needles are not required in the forma-
tion of the article or fabricand are withdrawn
from cooperation with those cams—as, for in-
stance, when the narrowing operation is be-
1ing performed or the narrower portions of the
article or fabric are being knit—they rest
lower down in their supporting-grooves,with
their operating-butts below the ends of such
grooves and the cams, as shown by full lines
a,t the left of Fig. 4, and in order to insure
their maintenance in the one or the other of
the positions to which they may be thus ad-
justed at all times, except when being car-
ried from the one to the other to effect the
narrowing or widening operation, I provide
cach of the carrying-plates H and H' on its
under side with the supporting-ledges K.
These ledges are preferably constructed with
parallel upper and under edges that termi-
nate at their outer ends in downward and up-
ward inclined surfaces, respectively, and are
secured in place on opposite sides of the ad-
vancing-cams I, with their upper edgesin line

with the lower ends of the grooves A, by suit-

able screws k and coOperating dowel-pins, if
preferred. As thus arranged they engage
with the butts of the needles and servein the
back-and-forth movements of their respective
carrying-plates to raise and lower such of
the needles as may have been accidentally
lowered or raised to any slight extent from
the respective positions to which they may
havebeen adjusted and insure their retention
therein.

For carrying the needles from their upper
01 operative position to their lower or inop-
erative position, as in the narrowing opera-
tion or when the narrower portions of the
fabric or article are being produced, any of
the well-known means may be employed. I
prefer, however, to effect this movement by
hand and to move such of the needles as are
to be retired from operation from one to the
other of these positions in the required order
thereby. | .

FFor carrying the needles from their inop-
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erative into their operative position to eflect
~the widening of the fabric or otherwise, on
the other hand, I make use of aneedle-eleva-
tor L. for the needles of each needle-bar and
s employ in connection therewith the grooves
/', which severally extend upward around one
and the other of the lower angles of the ad-
vancing-cam I from its under side to the
aroove /i, as shown. DBy these means the rais-
ing of the needles from their inoperative po-
sition and theirreturnintooperation through
the grooves &' are automatically effected by
the elevators, which in turn are operated by
the butts of Lhe needles that are being raised.
In order to permit of this result being accom-
plished, the elevators are preferably con-
structed in the form of an arm, with the in-
ner end of eachextendingthrougha fiattened
V- shaped orifice [, formed in its appropriate
carrying-plate I or I1" directly below the ad-
vancing-cam I, and the outerend thereof piv-
oted upon a short shaft or stud ', that is

[O

'S

20

supported from such plate above mld in par-

allel relationship to its upper side by a stand
or bracket /? and suitable screws{®. - Asthus
arranged 1t is adapted to beswung back and
forth upon its supporting shaft or stud /' in

25

the direction of the travel of the operating-
cams by the action of the butts of the needles

upon its free end, and in order to provide
for the engagement of these butts therewith
this end is constructed with a head /', which
in its normal operative position is held 1in
line with the former and is provided on 16s
opposite sides with notches {7, with which the
butts engage as the elevator 1s carried back
and forth over them with the cams in the op-
eration of the machine.

When the widening of the fabric or article
being produced and the return of the needles
from their inoperative to their operative po-
sition are not reaquired, the elevators are held
with the heads upon their free ends near the
upper edge of the orifice [ in their respective
carrying-plates I and H' above the butts of
the needles then in an inoperative position,
as shown by dotted lines in Iigs. 4 and 5.
YWhen, on the other hand, the widening op-
eration 1s to be performed and one or more
of the needles are to be carried from theirin-
operative 1nto their operative position, the
elevators L are lowered until their heads rest
in the apexes of the lower portion of the V-
shaped orifice [ in their respective carrying-
plates H and II' upon the upper surfaces d'3
of the keepers d', as shown by dotted lines
at the richt in Fig. 15, when the notches £’ in
such heads will be brought into line for en-
cagement with the butts of the needles of
their respective needle-bars, and in order to
provide for the raising and lowering of the
elevators from one to the other of these DO-
sitions and the automatic return of their
heads to the apexesin the loweredgesof those
orifices when disengaged from the butts of
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the needles withoutinterfering with theirfree-
dom of vibration back and forth upon their

| movement of the cams continues.
sult of this swinging movement of the eleva-

der side of

respective supporting shafts or studs /' the

elevators instead of being pivoted directly to
their respective supporting shafts or studs
are each fixedly secured to the lower end of
a sleeve [°, which is fitted to both oscillate

‘and slide longitudinally thereon and is nor-
mally pressed downward along the same, with

the head of the elevator in the apex of the
V-shaped under edge of its orifice / upon the
surface d® of the keeper ! in line with the
butts of the needles, by a coiled spring [,
which, surrounding the shaft or stud, bears at
one end against the stand or bracket /* and at
the other against a shoulder {* on the sleeve
[, The parts being arranged as thus de-
seribed, when theclevators I are in their low-

est position and the needle-operating cams

are moved in one direction over the needles
d' by the saddle If the butt of the {first inop-
erative needle of each needle-bar on the op-
posite edge of the series of operative needles
will engage with the foremost notch /° in the
head of its espective elevator asitis brought
Oppomte thereto and theelevatorswung back-

ward on its supporting shaft or stud I"as the

tor on its supporting shaft or stud (" the un-
its head “will ride up the inelined
portion of the V-shaped inner edge of the
orifice / in its respective carrying -plate II or
IT', thereby raising the elevator as a whole
and carrying with it the meedle with whose
butt f* its notch ° is engaged. This duplex
movement of the elevator will continue un-
til the butt of the needle has been forced
upward into the groove £’ that is 1n 1ts
rear, when the head of this elevator will be
carried back into the orifice [ away from
the butt of the needle, which will then pass
up through its .:Lppl'oplmte ogroove ' to the
oroove I, for operation by the cams I and T
at the next movement thereof in an opposite
direction. The elevator having been thus
swung backward by the action of the butt ot
the needle thereon will when released there-
from by its head having been carried back-
ward in rear thereof, as shown by dotted lines
in Fig. 6, be forced downward by the spring
I in the orifice [, and by the action of the in-
clined side of the latter upon it during this
movement it will be swung forward, the re-
sult of which and of its forward movemenb
with the cams will be to carry ils head for-
ward upon the higher surface d**of the keeper
*, as shown by dotted lines at the left 1n
Fig. 15, upon which it will travel on 1ts out-
ward and return movement untilin its latter
movement it passes back over the butts of
the inoperative needles on that particular
edge of the operative series, when it will be
foreed downward upon the lower surface "
by the spring /7 ready for engagement with
the butt of the needle on the opposite edge
of the series, when the same operation will
be repeated, and so on, the higher surfaces
(!* serving Lo hold the elevator Trom engage-

AS a re-
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ment with the butts of any of the needles but |

the proper ones and the lower surfaces '3
serving to properly guide it and insure of its
engagement with the latter as it is carried
forward toward them in the operation of the
machine. When,ontheotherhand,theneedle-
operating cams are moved in the opposite di-
rection by thesaddle I, then the noteh l°on the
opposite side of the head of each elevator will
be brought into engagement with the butt of
the first needle of its respective needle-bar
on the opposite edge of the series of opera-
tive needles, and thereby the elevator swung
backward in an opposite direction and simi-
larly raised, carrying with it such needle-butt
and delivering 1t to the other groove &’ for
passage upward into the groove /i for cooper-
ation with the advancing and retracting cams
Iand I', respectively, at their next movement
1n a reverse direction, and so on, each eleva-
tor at each back-and-forth movement of the
needle-operating cams engaging with and
carrying into operation a single needle so
long as the widening operation is continued.
The widening operation having been com-
pleted, the elevators will be raised to the-up-
per edges of the orifices in their carrying-
plates Hand ' and there held until the widen-
Ing operation is to be again performed,when
they will be lowered into operation, as before
explained, and so on. .

With a view to prevent the descent of the
butts of the needles through the grooves %/,
while yet permitting of their free upward
movement therein when required, these
grooves are severally provided at their upper
ends with a gate k. These gates are prefer-
ably constructed of a length to extend across
the upper ends of their respective grooves,
and each is secured to the inner side of a bat-
like carrier k3, that is fitted to slide in a suit-
able guideway formed in its appropriate car-
rying-plate H or ', whereby to be capable
of movement toward and away from its ap-
propriate groove to close or open the same.
When in its closed position, these gates are
held pressed downward into the upper end of
thelr respective grooves, with their uppersur-
faces in line with the upper surfaces of the
ledges I, and are normally held in those po-
sitions by lightsprings £* which are connected
at one of their ends to their appropriate car-
rying-plates H and H' by a screw &° and at
their other to the lower ends of the carriers
of their respective gates. As thus arranged,
these gates close the upwper end of their re-
spective groove k' to the passage of the butts
of the needles downward therethrough, while
such gates are yet left free to be raised by
the action of the butts of the needles against
their under sides to open the grooves as such
needles are passed up through the same in
the widening operation. |

Supported above the needle-bars D D' in
suitable stands M, that are secured to the end
brackets A and A’ by serews m, are the guide-
rods M’ M', upon which the yarn-carriers N N

T

are fitted toslide. Inpractice there will pref-
erably be as many of these yarn-carriers as
there are kinds and colors of yarn to be in-
corporated into the fabric or article to be pro-
duced. In the present instance, however, I
have shown but two, and each of these is pref-
erably constructed with a thin springy de-
pending body portion n, having its lower end
n' thickened and provided with an eye n? for
the passage of the yarn therethrough and its
upper end secured to a head-like portion 75,

70

75

which is fitted to slide upon its respective

guide-rod M'. Asthus arranged, the eyes n?
of both yarn-carriers are brought approxi-
mately over the line of crossing of the needles
as the latter are reciprocated in the operation
of the machine, and in order to maintain each
of them in this position during the time it is
being separately carried back and forth over
the same the carrier in which it is formed is
provided with an arm n®, that extends upward
from its head-like portion #° and engages at
1ts upper end with a second guide-rod M2,
which is supported above and in parallel re-
lationship to the guide-rod M’ in suitable
stands 7°, extending upward from the latter
rod, as shown. The eyes n? of both of the
yarn-carriers N, being thus maintained in ap-
proximately the line of crossing of the nee-
dles d', are separately brought intoaction and
operatedin therequired order to present their
respective yarns to the needles for incorpora-
tion into the fabric or article at the points de-
manded and are adapted to pass each other
as they are successively brought into opera-
tion and reciprocated past the other by the
springy construction of their depending body
portion 72, which permits of the eyes being

carried outward laterally as the thickened.

lower end ' of the carriers arrive opposite
each other and which to permit of this lateral
action being effected have the ends of their
Iinner contacting sides rounded off or beveled
back to aid 1n the passage of the one by the
other when brought opposite thereto.
Forimparting back-and-forth reciprocation
to the yarn-carriers N N, I make use of a
locking-bar O, which is constructed with a
downturned end o and is fitted to slide back
and forth in the upper end of astand P, which
18 secured to and extends upward from the
saddle I, whereby to move with the latter as
1t travels back and forth over the needles d’
in the operation of the machine. As thus
constructed and arranged, this locking-bar
coOperates with the plates O’ O', which are
severally secured to the upper sides of the
head-like portions n® of the carriers N in par-
allel relationship to each other by screws o
and are provided on the inner edges of each
with a notch 0%, with oneor the other of which
the downturned end 0 may be made to engage
as the locking-bar is slid back and forth in
the upper end of its carrying-stand P. By
this arrangement, as will be seen, the move-
ment of oneor the otherof the carriers N with

| the saddle I'' to lay its yarn in the hooks of
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the needles may be effected, while the other | the right in Ifig. 3,which positively holds the

is left inoperative, by simply engaging the
downturned end o of the loeking-bar O with
the noteh o? in its appropriate plate O', which
may be done by sliding the locking-bar in the
nroper direetion in its carrying-stand, when
the two will be locked together and thelrsyn-
chronous movement in nnison insured, and in
order to provide for the movement of the
yarn-carriers in rear of the needle-operating

cams in whichever of the two directions the
latter may be moving the notches o0°in the
plates O instead of being constructed of a

F

Iength to just receive the downturned end o
of the locking-bar O are constructed of a
suflicient length to permit of the eams mov-
ing to the required distance in the one or the
other direction to bring them into the proper
relative position with respeet to the carriers
before the downturned end o of the locking-
bar O is brought into contact with the shoul-
der o* of the noteh 0® to move such carrier,
when the two will be moved together and

- their relation maintained throughout the
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traverse. The yarn-carriers being thus con-
structed and operated the yarn 1s conducted
from a suitable bobbin (not shown) to the eye
n* of each through a guide-eye n°, secured to
the upward-extending arm n' of the head-like
portion n'of the carrier, thence over a rod or
pin 7%, secured 10 a stand 7n°, extending up-
ward from the plate O, thence through an
eye n*in the end of a spring take-up 'Y,
which is alsosecured {o thesaid plate throagh
the intermediaries of a stand »n!' and scerew
n'?, and thence through a guide-eye n',
fornmed through the plate O and the head-
like portion 2%, to the eye n* for delivery to
the needles. With the yarn condueted from
the bobbin to the needles, as thus described,
its tension is rendered uniform ordinarily by
the action of the take-up #!". Inorder, how-
ever, to prevent this tension from falling be-
low a given limit and the consequent kinking
of the yarn, as when, for instance, the yarn-
carrier has passed beyond the needles in com-
pleting its movement in one direction and is
commenecing its return movement in the
other, I make use of a yarn-clamp, which 1s
preferably constructed of a plate n', thatis se-
cured to the side of the stand »n®,with itslower
end bent outwardly therefrom to a slight ex-
tent, whereby to form an inverted-V-shaped
notch between it and the stand. Asthuscon-
structed and arranged, when the tension of
the yarn 1s kept above a certain limit the eye
n" in the end of the take-up n' will be de-
pressed to such an extent that the yarn will
pass directly from the rod or pin 2 to the ¢ye
7 in the take-up below the elamp n' and will

be unaffected thereby, as shown at the left in

IFig. 3.  When, on the other hand, the tension
on the yarn falls below that limit, the eye 1n
the end of the take-up will be caused to rise
through the resiliency of the spring portion
of the latter and carry the yarn up into the
noteh formed 1n the yarn-clamp, as shown at

same and prevents any more being passed to
the eye in the lower end of the carrier until
the tension upon the yarn is increased sufli-
ciently to depress. the eye n” of the take-up
to near its lower limit of movement, when
this eye will withdraw the yarn from the
clamp and the same be passed to the take-up
directly from the rod or pin n* below the
clamp, which will then cease to act upon it,
and not return again into operation until the
tension is again reduced below the desired
limit, when it will be again brought into op-
eration, and so on. In order toinsure of the
needles ' taking the yarns thus delivered by
the carriers N N and theincorporation of the
latter into the article or fabrie during the
knitting operation, the throw of the advanc-
ing-cams I and retracting-cams I’ is such that
when the needles are advanced by the former
cams the hooks of the ncedles are carried up-
ward acrossthe space between the inneredges
of the needle-bars and beneath the carriers
into the position shown by dotted lines in I'ig.
4, and when retracted by the latter cams the

imner hooks are carried downward in the nee-

dle-grooves below the inner edges of the nee-
dle-bars,which areseverally provided on their
upper sides with a rounded flange °, that aids
in “knocking over” the old loops when the
new are drawn therethrough, as is also shown
in Fig.4. When the needles are in their ad-
anced position, the yarn from the appropni-
ate yarn-carrier is laid upon their upper sides
between their hooks and their latches, the lat-
ter of which are swung backward from their
respective hooks by the action of the old loops
thereon as the needles are thrust forward
through them in being advanced from their
lowest to their highest position by their re-
spective cams. The yarn having been thus
supplied to the needles,the latter arc retracted
by theirrespective camsand the formerdrawn
in the form of loops through the old loops on
the shank of the needles below their latches,
which old loops in passing over them will
swing them over and close them upon the

| hooks of their respective necdles.

In thrusting the needles upward through
the old loops by the advancing-cams Ito take
the yarn it not infrequently happens that the
latches when those loops pass from off their
lower ends spring to and close upon their re-
spective needle-hooks in consequence of be-
ing relieved from the strain put upon them
by such loops in passing over them, and as
a result thereof the needles having their
hooks thus closed are unable to take it.
Again, it frequently happens that the latches
of the needles as such needles are advanced
from their inoperative to their operative po-
sition are not opened in consequence of there
being no loops upon their hooks through
whiceh the needles are thrust, and 1in these
cases also the yarn applied thereto 1s not
taken by the hooks thereof. In order, there-

| fore, to obviate the first of these objections,
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I make use of a guard-plate d’ for the needles
of each needle-bar, which is preferably Sup-
ported from the saddle T in such a position

with respect to the needles of its appropriate-~

needle-bar by suitable brackets and screws
d® and d’, respectively, as to permit of its
lower dﬁ‘e extending downward over the
hooks and latches of the same when advanced
to the upward limit of their movement by the
advancing-cam 1, as shown in Fig. 3
obviate the other of these objections and in-
sure of the latches being opened at all times
when the needles are advanced from their in-
operative to their operative position I make
use of alatch-opener d* forthe needles of each
needle-bar, whichis preferably constructedin
the form of a plate and secured to the under
side of its respective guard-plate d” by screws
or otherwise, rests w1t.11 1fs lower sharpened
depending edtre in such relationship to the
line of travel of the needles that it engages
with such of the latches thereof as may be
closed when the needles are advanced, and
swinging them back upon their pivots Opens

them from their respective needle - hooks,

which are then left free to receive the yarn
that may be supplied thereto. |
The means whereby the starting and stop-
ping of the machine may be accomplished
when driven by power consists of a shipper
R, which i1s preferably secured to the end of
arod R, that extends across the machine and
is rotatively mounted in suitable bearings
formed in the end brackets or standards A
and A'; with a handle » secured thereto at
any convenient pointalong the same , Whereby

1t may be oscillated upon its axis to bring the.

shipper either before the loose pulley g” or be-
fore the fast pulley ¢° as the stopping or
starting of the machine may require. In its
normal position the shipper is maintained op-
posite the loose pulley ¢* by a coiled spring
7', which encircling the rod R’ is connected
atone of its ends to a collar 7%, secured there-
on, and at the other to the side of the end
bracket orstandard A’. Forlocking the ship-
per opposite the fast pulley ¢® when in opera-
tion I make use of an arm 73, which is fixedly
secured to the rod R’ and, provided with a
notch r* in its free end, codperates with a pawl
7>, thatis pivoted to the end bracket A’. This
pawlis preferably weighted at its outer end,
whereby to normally tend to swing its oper-
ative end up out of engagement with the
notch 7* in the arm 73 and in order to pre-
vent it from rising from engagement there-
with when it is desired to maintain the ship-
per R opposite the fast pulley ¢° I make use
of a second arm 7% which is pivoted directly
above the arm 73 to the end bracket or stand-
ard A’, with its lower free end normally held
by a light spring 77 directly over and in con-

tact with the upper side of the operative end

of the pawl 2° when the latter is engaged with
the noteh 7%
positively locked in the noteh »*when brought

into engagement therewith and cannot be re- |

moved from it until after the arm

,whileto

By this means the pawl 7% is

r® has been
swang back from over its operative end. To
provide forswinging this arin backward away
from over the pawl, various means may be
employed. I prefer, however, to make use of
a hand-lever s for the purpose which, fixedly
secured to a shaft?, that is rotatively mount-
ed 1n suitable bemmﬂs formed in the end
standards orbrackets A and A’,is constructed
with an inclined end 7% that engages with a
pin 7, projecting outwardly from the side of
the arm 7r°% as shown in Fig. 13. As thus con-
structed and arranged when the belt is upon
the fast pulley ¢° and i6 is desired to ship it
upon the loose pulley ¢* to stop the machine
all that is necessaryis to press down the outer
free end of the hand-lever 7%, when the in-
clined end 7' thereon will ride up against the

pin 71, swinging the arm 7% back on its pivot

from over the pﬂ,wl  and allowing such pawl
to rise out of engagement with the notech +*in

the arm 7%, the result of which will be to allow

of the rotation of the rod R’ in its bearings
under the action of the spring 2’ and the car-
rying of the belt upon the loose pulley g
Llamped upon the tie-rods C and C' by the
clamping-plates ssand screwss’s' orotherwise

| secured thereto are the brackets or standards

S S, in which is journaled the take-up roll T,
by means of which the article or fabric being
produced is taken up and a uniform tension
upon it maintained. The roll is preferably
roughened onits periphery, either by sanding

or otherwise, and is provided on the end of its

supporting-shaft ¢ with a ratchet (', through
whichitsintermittentrotationmaybeeffected
by a pawl{? that is pivoted to the upper end

.of a vibrating arm’, which is loosely mounted

upon the shaftsz. Forimparting the required
vibratory movement to this arm to eifect the
rotation of the take-up roll various means

may be employed. 1 prefer, however, to im-
part the backward movement thereto from a
cam {*on the shaftT', which, mounted in suit-
able bearings ¢° 7, %eemed to the end brack-

ets or standm*ds A and A’, is rotated from the

shaft G through the intervention of the bevel-
ocearst®and{’,and toimpart the forward move-
ment to the same through a spring £,
permit of this being accomplished, the cam
(* is connected to the arm ¢ through the in-
termediary of a connecting-rod ¢4, which, piv-
oted at one of 1ts ends to the upper end of
such arm, 1s forked -at its other, whereby to
straddle and be guided by the shaft/I', and
1s provided on its side with a roll ¢’ for con-
tact with the periphery of the cam #, while
the spring 7° is connected at one of its ends to
the upper end of said arm and at the other to
the upper end of a stand #*°, which is secured
to and extends upward from the rods C, a
sultable adjusting-serew M and nut ¢ being
employed to regulate the tension thereof.
With the take-up roll T is employed a fab-
ric-roll T%, upon which the article or fabric
taken up by the take-up roll T is wound and
which,

resting upon and rotated from the
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take-up roll itself, has its journals resting in
the open slotted bem*mrrs {13, formed 1n the
‘brackets or standards S S.
this roll R*there is also emplo} ad 1n connec- -
“tion with the take-up roll T a:guide-bar:T%,
“which extends across from one to the other of
i the brackets or standards S8, in which: 1ts |.

ends are secured, and serves to properly con-
~duet the article or fabric coming from the
By thus: ar- | .
straddle and be guided: bv the shaft T/, and -
1is provided with a roll «', whieh is jour nmled; SRR

knitting '‘mechanism thereto. :

ranging the parts as above explained and

- operating the pawl 2 in the direction to take

otiele or €
“ing from one of such arms to a pin S on one .
of the brackets or standards S, are llhewme?
- provided with a pin or abutment s,
- which cooperates with a (301*1@513011(11110* pm |

-+ up the article or fabric by a spring not only |
‘isthee
EEERERE {3
- In order, however, to arrest the: movement :

- of the machine when the tension upon the ar-
 ticle or: fabric :falls: below :a: given limit, I |
~ make use of the arms §' &',
to being loosely mounted upon the shatt 7
~and connccted at their lower ends by a md |
s* that is: drawn backward: agmn%. the: ar-:
e\tend- |

ficient taking up of the same eifected,
but a uniform tension upon the same insured.

abric by o coiled spring s,

each of

“or abutment s% secared in or to the shaft ¢

130

 When the ten%wn upon the article or fabr 10'
is normal, the arms 8" 8/ will be held in sueh |
a position as to carry the pins or abutments

. thereon away from the corresponding pinsor

- abutments on the shaft ', as shown 1n Fig.
3, wherein the course of the fabricisindicated
by a dotted line.
~this normal tension is destroyed, as when:the :
. article or fabrie is cast off the needles by the

~ breaking of the yarn, then the lower ends of |
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When, on the other hand,

the arms will be drawn inward toward the
take-up roll T by the action of the spring s°,
the pins or abutments s°, carried against the
pins or abutments 3‘"’, the shaft »? thereby ro-

tated, and the arm 7° swung back from over
the pawl 7° by the aetlon of the inclined end
710 of the hand-lever ® on the pin 7!, and the
shipping of the belt from the fast pulley ¢° to
the loose pulley ¢°, and the consequent stop-
ping of the machine accomplished, as above
explained. Themachine beingthusprovided
with the various mechanismsabove deseribed,
the advancing-cams for the needle-bar D', the
needle- elevatms L, and the yarn-carriers N
may be brou oht into and carried out of op-
eration in the required order and at the re-
quired times to auntomatically produce the
desired article or fabric by any of the well-
known forms of pattern mechanisms that are
adapted therefor. I prefer, however, to em-
ploy for this purpose the pattern-chains U,
U’,U% and U? which areseverally constructed
with appropriate high and low pattern-suar-
faces w and «', that are arranged thereon in
the required order, and to support these
chains side by side on a suitably-constructed
sprocket wheel or barrel v, that is journaled
uponastudu?®, whichissecured to and extends
inward from theinner side of the end bracket

In addition to

| the operating-cam u*,

whiech 1n ﬂdéition
Hestandard A——-bem

the pﬂwl and
tent w0, which, provided with a weighted or
fspunmﬂetuated arm ', is loosely journaled =
| upon a shaft ¢!, that extends across from

other x
The pattern-chain U is employed for re-

| orstandard A. Thepattern-chainsbeingthus
supported and arrangedare moved progress-
" ively forward to bring their respective high
and low pattern-surfaces in operative posi- =
[:tion by a step-by-step movement by the
| 'sprocket: wheel or barrel, which is rotated = =

70

from a cam 1! upon the sha,ft T through the

intermediariesof a pawlu’ anda _f.l,Lchet_?.f_ :
Of these the pawl

| 75

structed with a forked rear end, whereby to

to its side for Gontact W 1t]1 the periphery of .
while the ratchet «’is =
| fixedly secured Lo the end of the: spmcket; BEREEN
wheel or barrel %2 acoiled spring
neeted at one end with: ihepawtl and at the
other with some stationary part of the ma-
chine—as, for instance, the end bracket or
also elnplnyed for return-: .

con-

:8.0: .

ing the pawl ﬂftel having been thm%‘b for- .

EWdld by the cam ' as shown in Figs. 3 and
By this:ar l*anffement the. fm*wmd rota-.
;‘tmn of the spmeket wheel or barrel the dis-
tance of one tooth will be effected at eachro- = =
| tation of the shaft”, which will be sufficient - =
1o bring the lequuod high and low pattern-
| surfaces on the pattern- chmn% into operative o
‘positions,and in order toprevent the sprocket +

wheel or barrel from turning backward after

99

;;95;i1-

Thavingbeen rotated in a forwm d direetion by - -
ratchet I make use of the de- -
100

one of the end brmke‘ts or standards to the '

131*301:11:1” and protruding the needle-advanc-
ing cam 1of the needles of the needle-bar D',
wheleby to render it inoperative and opera-

and 1S _]U-uln-::lledr at 1ts ends ;f:heil‘eelll-= S
105

tive, as may be required in the formation of -

a welt in the article or fabrie being produced,

and communicates the appropuate move-
ments thereto through the intervention of a
lever 12, which is loosely fulerumed upon the
shaft !, with its inner end provided with a
roll 7%, that rests upon the pattern-chain, and
its outer end connected by a connecting-rod
¥ with the free end of an arm 2% secured to
a shaft 2!, which, journaled atits ends in the
stands M M, is provided near its ends with
two arms 72 ¢'%, that support at their free ends
in parallel relationship to the shaft itself a
rod 1, which engages with and lies between
two studs ™ 1, projecting from the carrying-
bar ¢°, that supports the cam I. With the
parts connected as thus described and with
the advancing-cam I protruded from its car-
rying-plate 11" and in an operative position
the passage of one of the high pattern-suriaces
1 beneath the roll .*as the pattern-chain is
moved forward by the pawl and ratchet will
raise the inner end of the lever I5 and,

through the connections above specified, re-
tract the advancing-cam Iinto an inoperative
position. Inthispositionthecam Iwill beheld
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so long as a high pattern-surface u is beneath

the roll 2%, but will be protruded from its carry-
1ng-plate and returned into its normal opera-
tive position when such high surface is carried
from beneath i1t and a low surface carried
into its place by a coiled retracting-spring
1**, which is connected at one of its ends with

a pin 2!° in the outer end of the lever I? and.

at 1ts other with a stationary part of the ma-
chine—as, for instance, one of the guide-rails
E—and thus through the operations of the
pattern -surfaces on the pattern-chain and
the retracting-spring the advancing-cam I
through the connections above explained will
be automatically carried out of and brought

back into operation as the requirements of |

the machine in the formation of a welt or
otherwise may demand, while the studs 2
on the carrying-bar ?° are yet left free to
move back and forth along the rod 1'% as they
are carried with the cam in the operation of
the machine. The pattern-chains U"and U?,
on the other hand, are made use of for carry-
Ing the needle-elevators L L out of and per-
mitting of their return into operation at the
required times, the chain U® being employed
In connection with the elevator of the nee-
dles of the needle-bar D and the chain U’ be-
ing employed in connection with the needle
of the needle-bar D'. The means through
which these needle-elevators are carried out
of and permitted to return into operation by
these pattern-chains consists of the levers L’
and L°, the formerof which is fulerumed upon
the shaft »!' and the latter upon the stud 19,
projecting inward from the end bracket or
standard A, with each provided on its inner
end with a roll [, which rests upon its re-
spective pattern-chain and with each con-
nected at 1ts outer end through the instru-
mentality of a connecting-rod ['*> with the
outer end of an arm (¥, extending outward
from ashaft /*, which is journaled at its ends
in the stands M M and provided near its ex-
tremities with the arms (°, that support at
their free ends in parallel relationship to the
shaft itself a rod {!° which engages with the
under side of its respective elevator L, as
shown in Figs. 3 and 4. In their normal po-
sitions these elevators L L are held with their

free ends raised above the butts of the nee- |

dles that are to be carried into operation to
effect the widening of the article or fabric,
as shown by dotted lines in Fig. 5, and in

these positions the rolls /* rest upon the low.

surfaces v’ of their respective pattern-chains.
When, on the other hand, they are to be low-
ered to bring them into operative position,
then the high surface v passes beneath the
rolls [*, ecarrying the rods ['down away from
the elevators, when the latter will then be
carrlted downintooperative position and there
held by the springs [* until the high surfaces
on the pattern-chains are carried from under
the rolls /', when they will be raised and car-
ried out of operation, and so on, the high and
low surfaces on the pattern-chain thus de-

termining when they shall be brought into
and carried out of operation. The levers I/
and L*, with the parts connected therewith,
being thus moved in the one direction by
the high surfaces on the pattern-chain are
returned 1n the other wheun these high sur-
faces are removed from under the rolls [ by
the springs /! and !5, respectively, the former
of which is connected at one end to a pin on
the outer end of thelever L'and at the other
to the under side of the guideway E, while
the latteris connected atoneend with the free

end of thearm [ and atthe other with a sta-

tionary part of the machine—as, for instance,
one of the stands M. With the needle-ele-
vators connected with their codoperating pat-
tern-chains, as above explained, not only are
the movements of the former into and out of
operation controlled by the latter at the re-
quired times, but in consequence of the slid-
Ing connection between them and their re-
spective codperating rods (! they are, as with
the advancing-cam ¢+ and its codperating rod
1%, yvet left free to slide back and forth with

~the needle-operating cams without the con-

nection between them and their pattern-
chains being broken at any time. While the
pattern-chains U, U’, and U? are thus respec-
tively employed in connection with the ad-
vancing-camand the needle-elevators L, the
pattern-chain U?® is made use of to bring into
and carry out of operation first one and then
the other of the yarn-carriers N, as the exi-
gencies ot the pattern being produced may re-
quire. The meansthrough which this result
is accomplished consists of the arms N’ and

N2, which, extending outwardly in approxi-

mately opposite directions,are fixedlysecured
to the shaft !, with the free end of the for-

-mer provided with a roll n'4, that rests upon
‘the pattern-chain, and the free end of the lat-

ter bent over at right anglesto its body and
provided with a wedge-shaped end n%°, which
cooperates with a similar wedge-shaped over-
turned end n'° of a lever N? that is pivoted
to a suitable ear n'* on the upwardly-extend-
ing stand P and connected at its upper end
with the locking-bar O by a pivot n!® as
shown in IFFigs. 3 and 12. Asthus organized,
when the roll n'* isresting upon the low pat-
tern-surfaces’ of the pattern-chain the lower
overturned end n! of the lever N?® will con-
tact with the under inclined side of the wedge-
shaped end of the arm N* as the lever is car-
ried along with the saddle I and the parts
supported therefrom,which contact will there-
by force the lower end of this lever outward
and the upper end inward with the locking-

“bar O, the result of which operation will be

to carry the downturned end o of this lock-
ing-bar into engagement with the notch 0° of
the plate O, that is over the mneedle-bar D,
thereby locking the yarn-carrier N of that
plate to the saddle I and causing 1t to move
back and forth therewith asit is reciprocated
longitudinally of the needle-bars in the op-
eration of the machine. On the other hand,
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when the high pattern-surfaces « on the pat-
tern-chain is carried under the roll n't* the

outerwedge-shaped overturnedendofthearm |

N2 will be carried downward and thelowerend

17! of the lever N° will as it is carried past

it contact with the upper side thereof and
be thereby forced inward, carrying the upper
end of the lever outward and with it the lock-
mg-bar O. As a result of this, the down-
turned end o of the locking-bar O will be with-
drawn from the notch o° in the plate O, that

‘1s over the needle-bar D, and carried into en-

cagement with the noteh o of the plate O,
thatisover the needle-bar D', thereby retiring
from operation the yarn-carrier of the former
plate and Dbringing into operation the yarn-
carrier of the latter plate, and thus by the

- suceessive interposition of high and low pat-

tern-surfaces beneath the roll n' the over-
turned wedge-shaped end n' of the arm N=is
forced outward and inward, and through the
vibration of the lever L. by the contact of 1ts
lower end therewith as 1t 1s carried past the
end of such arm the locking and unlocking
of first one and then the other of the yarn-
carriers to and from the saddle If 1s effected,
and so on. The oscillation of the shaft «!
with the arms N'and N*thereon in one direc-
tion being cifected by the passage of a high
pattern-surface 7 of the pattern-chain under
the roll n!, its oscillation in the opposite di-
rection with such partswhen the high surface
1 passes from under the roll and the main-
tenance of the roll in contact with the sur-
faces of the chain at all thines are accom-
plished by a torsional spring nn',which, coiled
around the shaft w!''and connected at one of
its ends to a collar n*° thereon, is connected
at the other to the end bracket or standard
A’y asshownin Ifig, 1. While thus the move-
ments of the advancing-cam 1', the needle-
eclevators 1., and the yarn-carriers are indi-
vidually countrolled by thelr respective pat-
tern -chains, the mounting of the several
chains upon a common sprocket wheel or bar-
rel, whereby they are all caused to move to-
cgether and in unison, permits of the relation
of the movements of these several parts,
whereby in the operation of the machine they
are effected at the proper time and in the re-
quired order with respect to one another to
automatically produce the desired article or
fabrie and arrest the motion of the machine
at predetermined intervals, To permit of
thislast-mentioned result being accomplished,
I make use of the pattern-surfaces «*, which
are secured to the pattern-chain U in the re-
quired positions thereon and cooperate with
an. arm 7% that is fixedly secured to the
shaft 7", Dy these means when one of the
surfaces ™ is carried by the chain U past
the upper end of the arm 7 the shaft 79 is
rotated upon its axis, the inclined end 71 of
the hand-lever 1° thereby carried up against
the pin !, which, forcing it baclk, carries the
arm 7° from over the pawl 9 and allows of
its rising {from engagement with the noteh +*

624,085

| in the arm 7° and the stopping of the ma-

chine, as before explained.

In order to provide for adjusting the
sprocketl wheel or barrel «® circumferentially
of its axis to bring the high and low surfaces
1w and %' on the several pattern-chains di-
rectly under their respective rolls <% M, [V,
and n!* when moved into those positions, the
pawl #° instead of being construeted in one

piece is provided with a detachable end w2

which is fitted to slide longitudinally of the
pawlin asuitable socket or seat formed there-
in and be secured in adjusted position in the
same by a celamping-serew ¥, while in order
to prevent the sprocket wheel or barrel from
being carried forward by the momentum of
the chain or otherwise beyond the positions
to which it is carried by the pawl a friction-
spring u'! is employed, which 1s arranged
upon the stud «* and may be forced against
the head of the wheel or barrel with a greater
or less pressure bya nut «", that is threaded
upon the end of the stud, as shown, a rubber
or other washer 1! being interposed bhetween
the nut and the end of the wheel or barrel, if
desired.

In some instances where the pattern to be
produced is not too long the pattern-chains
U, U’, U?% and U? may be made of a sufficient

length to permit of being moved forward at:

each forward movement of the pawl «”, In
which cases the links of each chain interme-
diate those carrying the pattern-surfaces that
determine the movements of the respective
part controlled by it will be provided with
pattern-surfaces of the same height as that
of the surface last operated to determine one
of those movements. It is preferred, bow-
ever, to construct these chains of approxi-
mately such length as will permit of their re-
spective links carrying only those pattern-
surfaces that are operative to determine the
movements of the respective parts controlled
therefrom and such further inoperative sur-
facesas may berequired and toemploy in con-
nection with these chainsan additional chain
U4, whereby to permit of their being brought
into operation by the pawl«’ when the move-
ment of the part or parts controlled by any one
or moreof themis orarerequired and to inter-
rupt and suspend such operation when the
movement of that part or those parts 1s or are
notdemanded. Thisadditional pattern-chain
is supported by apulleyor sleeve «'%,that isro-
tatively mounted upon the sprocket wheel or
barrel 1°, adjacent to the ratchet 5 and is
provided throughout itslength with high and
low pattern-surfaces vw'*and ', respectively,
which are preferably constructed in the form
of ratchet-teeth. Asthusconstructed and ar-

ranged, the pattern-surfaces ' and u" are
engaged by the pawl «°, which is made of
sufficient breadth to engage therewith and
with the ratchet % and the chain, except as
hereinafter explained, moved forward there-
by as such pawl is moved forward by its op-
erating-cam u!' in the operation of the ma-
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chine. The chain U* being thus moved pro-
gressively forward by a step by-step move-
ment, the high pattern-surfaces 'S are made
of such height that when its pawl u°is en-
gaged therewith it is raised above and out
of engagement with the teeth of the ratchet
1° and only the chain U* moved forward
thereby, leaving the sprocket wheel or barrel
w2 and the chains carried thereby stationary,
while the low pattern-surfaces 2!” are made
s0 low that when the pawl is engaged there-
With 1t eng
1’ and the ld,tter- with the chains carried by
1t, moved forward by the same. While the
pattern -chain U*is thus moved forward by
the pawl when the latter engages with the
higher pattern-surfaces %5, its movement is
&11‘65136(1 when the pawl is brought into en-
ocagement with the low pattern- surfd,ees (A
in consequence of the pitch of these latter
surfaces being greater than that of the travel
of the pawl, and in this position the chain U*
will remain inoperative until moved forward
by other means. Inordertoprovide for mov-
ing the chain forward when in this position,
I provide it with a projection v*°, extending

outward from its side, which is engaged and |

the chain moved forward by a blmllal‘ projec-
tion 2*!, extending outward from the side of
By this arrangement, as will
be seen, the pattern-chains U U’ U? U3 and
thelr carrying sprocket wheel or barrel /2 will
be carried out of operation when the high
pattern-surfaces «'° on the pattern-chain U
are carrlied under the operative end of the
pawl ©° and brought into operation when the
low pattern-surfaces ' thereon are carried
under the same, and thus by properly arrang-
ing the high and low pattern-surfaces upon
this additional pattern-chain U?the other pat-
tern-chains may be brought into and carried
out of operation as the movemeuts of the re-
spective partscontrolled by them mayrequire.

IFor preventing the forward movement of
the wheel or sleeve u'' by the momentum of
the chain U* or the rotation of the sprocket
wheel or barrel «?® within the same I malke
use of a lever u*, which, loosely journaled
upon the shipper rod R',carries at oneend a
friction-pad *, that is pressed against the
periphery of this wheel or sleeve by a coiled
spring ©*!, which is connected at one of its
ends to the opposite end of the lever and at
its other toastud 1%, extending inward from
the end bracket or standard A, as shown.

In IFig. 14 I have shown &4 modlﬁed arrange-
ment of parts for communicating the requir ed
movements from each of the friction-rolls /!
to its respective needle-elevator I, wherein a
shaft [ is journaled in suitable bearings [?
on the saddle I and is provided with an arm

[*' for engagement with its respective elevator

and also with two other arms /%, which have
secured in theirfreeendsandextendingacross
from one to the other in parallel relationship
to the shaft [ itself a rod [*%, that is free to

ages with the teeth of the ratchet

.r dueed in which not only are

‘bringing of them back into

11

I slide through a suitable orifice formed in the

inner end of a lever [*, which, journaled in-
termediate its length upon as stud [, project-
ing inward from one of the end brackets or

standards A or A', is provided at its other or

outer end with the pivot for the friction-roll
("', a suitable retracting-spring /** being em-
ployed in conneection with the lever to move
the parts in opposition to their respective
pattern - chains. DBy this arrangement, as
will be seen, the elevators instead of slid-
ing along their respective rods (% as in the
construction shown in Figs. 1, 2, and 3, the
shafts [ move back and forth with their re-
spective elevators, and the rods {*° slide back
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and forth through the orifice formed in the

inner end of their respective levers [* when
the machine is in operation, as shown. This
arrangement of parts, while here shown as
applied only in connection with the needle-
elevators, may, as is obvious, be applied in
connection with the advancing-cam I of the
needles of theneedle-bar D' toeffect its move-
ments, the inner end of the arm -{*' in that
case being jointed to the carrying-bar ¢° of
the cam.

With the various.parts constructed and or-
ganized asabove explained a machine is pro-
the operations
of bringing into and carrying out of action

one and then the otherof a plurality of yarns

to form transverse stripes therefrom in the
article or fabric being knit and of bringing
into action certain of the needles to effect

Qo

95

100

the widening of the same to fashion it for its =

intended use accomplished automatically at
predetermined intervals, but the throwing of
the needles of one needle-bar out of and the
action to form
welts and the stopping of the machine as
well.

Although 1n the foregoing I have deseribed
the best means contemplated by me for car-
rylng my invention into effect, I wish it dis-
tinetly understood that I do not limit myself
strictly thereto, as it is obvious that I may
modify the same in various ways without de-
parting from the spirit thereof. Again, while
I have shown and described my mventaon as
applied to a ‘‘straight-knitting” machine, so
called, 1t 18 ObVlOHS that various of its pm*ts
may be applied in connection with what are
known as ‘‘circular-knitting” machines,
while others—as, for mst.;mee the pattern
meeham.sm——nmy be applied 130 other kinds
of machine, and I contemplate so applying
them. Stlll again, while I have shown the
part L em ployed as a means for carrying the
needles from an inoperative into an operative
position to effect the widening of the article
or fabric being produced it is obvious that

it may be employed in connection with va--
rious forms of cams—as, for instance, that.

shown in Figs. 5 and 6 of the United States
Patent No. 309,0691—as a means for carrying

| the needles from an operative into an inop-
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erative position to effect the narrowing there-
of, in which case it will be arranged above
the butts of the needles instead of below the
same and.engage with such butts as they are

raised above the truncated apex of the cam
32, carrying them in its operation above the
cam 30 through appropriate grooves formed
therein, which may be provided with gates,
as is the case with the grooves L' and gates
i in the drawings.

ITaving thus deseribed my invention and
%pecmed certain of the ways in which 1t 1s
or may be carried into effect, I claim and de-
sire to secure by Letfters Patenb of the United
States—

1. The eombmabmn with the advancing-
cam I, the carrying- phte ', the carrying-bar
25, and the pattern-chain U, of the lever I-, the
shaft 7', the roll 25, connecting-rod 7”, shaft
! provided with the arms 219 and %% rod %,
connections between this rod and the carry-
ing-bar 2%, and devices for rotating the pat-
tern-chain, substantially as described.

The commbination, with a carrying-plate,
and an advancing-cam I, and a retracting-
cam I’ supported upon it, of ledges, KK, se-
cured thereto on opposite sides on the ad-
vancing-cam with theirinnerends extending
beneath it, whereby to guide the butts of the
needles and form grooves, &', between the in-

- ner ends of such ledges and the lower corners
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of the advancing-cam, and movable gates for
normally closing the upper ends of these
arooves, substantially as described.

3. The combination, with the needles, the
needle bed, the advancing and 1etmet11w
cams for such needles, and the support upon
which said cams are carried, of a needle-ele-
vatorarranged below the advancing-cam, and
adapted to engage with and raise a needle
from an 11101)el*atwe to an operative position
to effect the widening of the article or fabrie
when moved in either direction across the
needles and Dbe operated itself theretrom,
orooves extending upward around the ad-
vancing-cam for codperation with the eleva-
tor, and means for reciprocating the various
parts back and forth across the needles and
along the needle - bed, substantially as de-
seribed.

4. The combination, with the needles, the
needle - bed, the advancing and retracting
cams forsuchneedles,acarrying-plate forsaid
cam provided with a flattened V-shaped orifice
beneath the advancing-cam, and a support
for such plate, of a needle-elevator pivoted
to the upper or outer side of said carrying-
plate and extending through the V-shaped
orifice therein, whel eby to engage with and
raise a needle from an mopemtwe position
below the cams to a position to be operated
by them when moved in either direction over
such needlesand be operated 1tself therefrom,
ogrooves extending upward from the bottom
around the advancmfr- cam for codperation
with the elevator, and devices for supporting
the carrying-plate and for reciprocating 1t

back and forth across the needles and along
the needle-bed, substantially as deseribed.

5. The combination, with the needles, the
needle-bed, the advancing and the retracting
cams for such needles, a carrying-plate for

said cam provided with a flattened V-shaped
orifice below the advancing-cam, and a sad-
dle forsupporting and carrying the said car-
rying-plate, of a needle- elevator extending

.through said orifice and capable of a swing-

ing movement therein in the direction of the
tlfu"el of the cams, with its inner free end
adapted to engage ‘with and raise a needle
from an inoperative position below the cams
to a position to be operated by them when

‘moved in either direction over such needles

and be operated itself therefrom, guiding-
ledees arranged on opposite sides of the ad-
vancing-cam with grooves between their in-
ner ends and the lower corners of such cam,
and devices for reciprocating the saddle back
and forth across the needles along the needle-
bed substantially as described.

The combination, with the needles the

neeule bed, the advanemw and retl.;tctmf_r
cams for such needles, a cmrying-plate for
said cams provided with a flattened V-shaped
orifice helow the advancing-cam, and a sad-
dle for supporting and carrying the said car-
rying-plate, of a needle-elevator extending
through said orifice and capable of a swing-
ing movement therein in the direction of the
travel of the cams, with its inmner free end
adapted to engage with and raise a needle
from an inoper rative position below the cams
to a position to be operated by them when
moved in either direction over said needles
and be operated itself therefrom, guiding-
ledges arranged on opposite sides of the ad-
vancing-cam, with grooves between their in-
ner ends and the lower corners of such cam,
yvielding gates for normally closing the upper
ends of these grooves, and devices for recip-
rocating the saddle back and forth across the
needles along the needle-bed, substantially
as deseribed.

The combination, with the needles, the
needle-bar, the advancing and the retracting
cains for such needles, a carrying-plate for
said cams provided with a flattened V-shaped
orifice below the advancing-cam, a saddle for
supporting and carrying the said carrying-
plate, a needle-elevator extending through
said orifice and capable of a swinging move-
ment therein in the direction of travel of the
cams, with its inner free end adapted to en-
cage with and raise a needle from an inop-
erative position below the cams to a position
to be operated by them when moved in either
direction over said needles and be operated
itself therefrom, guiding-ledges arranged on
opposite sides of the advancing-cam,; and
crooves between the inner ends of these
ledges and the lower corners of such cam for
cooperation with the needle-elevator, of pat-
tern mechanismfordetermining when the said
needle-elevator shall be brought into and car-
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ried out of operation, and devices for impart-
Ing a reciprocation to the saddle, substan-
tially as deseribed. |

8. The combination, with the needles of a
knitting-machine, the advancing and retract-
ing cams therefor, and their carrying-plates
provided with a flattened V-shaped orifice be-
low the advancing-cam, of a needle-elevator
loosely sleeved upon a shaft that is disposed
in parallel relationship to the said carrying-
plate, with the free end of such elevator-ex-
tending through the said orifice and capable
of a swinging movement therein in the di-
rection of travel of the cams, and a spring
for holding the elevator normally pressed
downward with its head in line with the butts
of the needles that are to be carried into op-
eration thereby, substantially as described.

J. The combination, with the carrying-
plate for the needle-operating cams provided
with a flattened V-shaped orifice, of ‘a shaft
supported from such plate in parallel rela-
tionship to its upper side and transversely of
the same, a needle-elevator loosely sleeved
upon such shaft, and a spring for normally
holding such elevator in a depressed position

with its inner free end resting in the apex of

the orifice, substantially as described.

10. The combination, with a carrying-plate
consiructed with a flattened V-shaped orifice
formed therein, a shaft arranged in parallel
relationshipto the said plate and transversely
of the same, a needle-elevator loosely sleeved
upon such shaft, and a spring for normally
pressing such elevator downward tothelower
edge of such orifice, of a pattern-chain and
intermediate connecting devices between the
chain and the elevator for raising such ele-
vator in the orifice at predetermined inter-
vals against the action of the spring, and
devices for moving the pattern-chain in the
direction of its length, substantially as de-
scribed.

11. The combination, with the needles of a
knitting-machine, a support provided with a

V-shaped orifice formed therein, a shaft ar-

ranged 1n transverse relation to such orifice,
a device loosely sleeved upon said shaft and
extending through such orifice to engage with
and move a needle longitudinally when car-
ried over the same in either direction, and a
spring for normally pressing the said device
toward theapexof the V-shaped orifice in the

support, of apattern-chain, and intermediate .
connecting devices between the chain, and |

devices to moveit at predetermined intervals
in opposition to the spring, and devices for
moving thechaininthe direction of itslength,
substantially as described.

12, The combination, with the carrying-
plate I provided with the V-shaped orifice /,

- the advancing-cam I, the retracting-cam I,

the shaft [, stand [?, needle-elevator L, ex-
tending through the orifice [ for engagement
with the butts of the needles, the sleeve [f to
the lower end of which the elevator is secured,

and the spring /', as and for the purposes set
forth.

13. Thecombination, with a carrying-plate
provided with a V-shaped orifice therein, the
needle-advancing cam I,the needle-retracting
cam I', the shaft /', means by which the shaft
18 supported from the carrying-plate, the nee-
dle-elevator L extending through the orifice
[, the sleeve [5 to the lower end of which the
elevator is secured, the spring [, the pattern-
chain U’, the lever L/, roll [*, the fulerum-
shaft «!, the connecting-rod {?, the shaft {1
provided with arms, /*and [P respectively, and
the rod /*, as and for the purposes set forth.

14. The combination, with a plurality of
yarn-carriers provided with notched plates,
gulde-rods upon which they are supported, a
locking-bar having a downturned end for en-
gagement with the notches in said bars, a
stand 1n which such locking-bar is fitted to
slide, means for supporting and reciprocat-
ing said stand, a lever pivoted to said stand
and connected at its upper end to the lock-
ing-bar and provided with a wedge-shaped
lower end, a pattern-surface and means for
moving it in a direction of its length, a shaft
provided with arms one of which rests at its
outer end upon the pattern-surface, and the
other of which is construeted at its outer end
with a wedge-shaped portion, with which the
wedge-shaped end of the lever connected with
the locking-bar engages as it is carried past
the same in the operation of the machine;
substantially as described.

15. Thecombination,with the yarn-carriers
N provided with eyes n° at their lower ends
and with the head-like portions n® at their up-
per ends, the guide-rods M’ upon which they
are fitted to slide, the upwardly-extending
arms n*, guide-rods M=, plates O’ provided on
their inner edges with notches ¢?, the locking-
bar O provided with the downturned end o,
the stand P, the saddle I, the lever N3, pro-
vided with the wedge-shaped lower end, nS,
shaft %!, arms N’ and N* respectively, the

formerof which is provided with a roll,n*, and
~the latter with a wedge-shaped overturned

end, n', and a pattern-chain U3, as and for the
purposes set forth. | *

16. The combination, with the head-like
portion n° the plate O', and the spring take-

up 7'’ provided with the eye n’ inits free end,

of the eye % the pin 7, and the clamp n'4,

“as and for the purposes specified.

- 17. The combination, with the oscillatory
shipper-rod R’ provided with a shipper, R, at
its énd, the arm 7° provided with a notch, 7,
and the pawl r°, of the arm 7° provided with
a pin, ¥, the spring 7%, the hand-lever 78 pro-
vided with the inclined end for engagement
with the pin !, the shaft +’ and the spring ¢/,
as and for the purposes set forth.

18. 'T'he combination, with the take-up roll
', the means by which it is rotated to take up
the article or fabric being produced, and the
guide-bar 1%, of the arms S, the rod s?, the
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shaft 7, the spring, s%, the abutments s®> and
sb respectively, whereby when the tension
upon the article or fabrie being produced falls
below a certain limit the shaft »” will be os-
cillated and the motion of the machine there-
by arrested, as and for the purposes set forth.

19. The combination, with asprocket-wheel
provided with an actuating-ratchet, asupport
upon which it is rotated, a pattern-chain
mounted thereon and provided with pattern-

~surfaces, and areciprocating pawl forimpart-

L5

25

30

ing a rotary motion to said wheel or barrel,
of a wheel or sleeve rotatively arranged upon
the sprocket wheel or barrel in near relation-
ship to its actuating-ratehet, and a second
pattern -chain mounted upon this wheel or
slecve and provided with high and low pat-
tern-surfaces that are constructed in the form
of ratchet-teeth, and also with a pattern-sur-
face for codoperation with the pattern-surface
onthe first-mentioned pattern-chain,whereby
both the sprocket wheelorbarrel and the pat-
tern-chain earried by the wheel or sleeve are
rotated by the said reciprocating pawl, and
the former carried out of and brought back
into operation by the latier at predetermined
intervals, while this latteris also brought into
operation by the pattern-surfaces on the pat-
tern-chain carried by the former, substan-
tially as deseribed.

20. The combination, with the sprocket-
wheel 2* provided with the ratchet % the

supporting-stud *, the pattern-chain U® pro-

vided with high and low pattern-surfaces

624,085

| and ', respectively, and the pattern-surface

1?1, the wheel or sleeve %, and the pattern-
chain Utprovided with high and low pattern-
surfaces which are constructed in the form of
atehet-teeth, and also with a pattern-sur-
face, ©®, for cooperation with the pattern-

‘surface v*' on the pattern-chain U’ of the

pawl 1%, actuating-cam u*, and shaft 1", sub-
stantially as described. |

21. The combination, with a series of nee-
dles, a support therefor, and cams by which
the needles are reciprocated in their support,
of lateh -openers whereby the latches are
thrown back from the needle-hooks when the
needlesarcearriedfromaninoperativeinto an
operative position, substantially asdeseribed.

92. The combination, with a series of nee-

dles, a support therefor, and means whereby

the necdles are reciprocated in their support,
of a guard-plate for preventing the closing of
the latehes upon the hooks of the needles
when such needles are forced upward through
the old loops, and lateh-openers for throwing
such latehes back from the hooks of the nee-
dles when raised from an inoperative into an
operative position carried by the guard-plate,
substantially as deseribed.

In testimony whereof I have hereunto set
my hand this 12th day of April, 1808,

WILLIAM S. MILLS.

Witnesses:
War. I1. APPLETON,
R. I'. SWEENY.
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