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STRAIGHT-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 472,698, dated April 12, 1892,
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To all whom it may concerw:

Be it known thatI, WALTER CoULT,0f Wal-
tham, county of Middlesex, State of Massa-
chusetts, have invented an Improvement in

5 Straight-Knitting Machines, of which the fol-
- lowing deseription,in connection with the ac-
companying drawings, is a specification, like
letterson thedrawingsrepresenting like parts.

| My invention relates to a knitting-frame
1o for knitting cuff-work, and is embodied in a
machine of that c¢lass in which several differ-
ent yarns are employed and used in the sev-
eral courses of knitting in accordance with a
predetermined pattern. S
15 The invention is shown as applied to a ma-
chine of the kind known as the ‘“ Attenbor-

ough & Blackburn knitting-frame,” the con-

straction of which is well known, portions of
said frame being represented in English Pat-
20 ent No.4,358, of 1877, to whieh reference may

be had for an understanding of some of the

parts of the machine which do not enter into
the present invention, except in sofar as they
are combined and co-operate with the devices

25 hereinafter desceribed. -
The machine employs two sets or gangs of

- needles,one horizontal and the other vertical,
and the yarn is supplied to the needles for

each course by a yarn-carrier which is caused
30 to travel along the row of needles when prop-
erly advanced to receive it. I'here are sepa-
rate yarn-carriers for each kind or color of
varn used, and any desired one of said yarn-

carriers is caused to operate by an actuating-
35 bar which engages withone or theotherof the

yarn-carriers by means of a pattern-chain.
In machines of this class heretofore made

if the yarn-carriers are originally all at the

~same end of their traverse it is impossible to
knit a single course or an uneven number of

40
" courses of any one of the yarns, as the actu-

ating-slide for the yarn-carriers has to en-

- gage with a yarn-carrier at the same end ot
its traverse at which it disengages the yarn-

43 carrier previously operated by it,and it is al-
ways necessary to discontinue the yarn that

is being used atthe end of the traverse of 1ts
yarn-carrier at which the yarn-carrier of the

next yarn to be used is then standing, so that |

co it may be necessary to make one course (more

ferred for the pattern if such necessity did
not exist. ) | B -

The object of the present invention 1s to
provide means by which a yarn-carrier may
be disengaged and left at oneend of the trav-
erse of the actuator and another yarn-carrier
engaged at the other end of the traverse, 80
that, if desired,a single course or any desired
number of coursesof anyyarn desired for the
pattern may be knitted. In order to accom-
plish this resultin accordance with this in-
vention,the machine goes through what may
be called an “idle movement,” the parts,with
the exception of the needles and yarn-carrier,
goingthroughthesameoperation asinknitting
a single course, in which movement the actu-
atorforthe yarn-carriersmovestotheotherend
of its traverse without, however, moving one |
of the yarn carriers with it and consequently 7o
without laying in any yarn upon the needles.
If the needles should be operated in the usual
manner in such idle movement of the ma-

55

ho .

chine the work would be cast off, as the nee-

dles would be drawn out from the loops pre- 7t
viously made upon them and no yarn would
be drawn through to form a new- course ot
loops, and in order that the idle movement
may be made for the purpose of getting the
actuators for the yarn-carrier at the other end
of its traverse means are provided for pre-
venting the needles from going through:their
movements or performing their usual func-
tions with relation to the loops, so that, al-
though all other parts of the machine operate
in the usual manner, the horizontal needles
remain stationary and retain the loops of
their last course in their hooked ends. '

Figure 1 is an end view of a portion of the
operative parts of a knitting-frame embody-
ing this invention, the greater portion of the
frame-work being omitted, as well as the usual
devices common to all knitting-machines of
this class, in order to more clearly show the
parts to which the present invention espe-
cially relates; Fig. 2, a front elevation of the
yarn-carriers and operating portion of their
actuating- bar; Fig. 3, a transverse vertical
section showing aportionof the working parts
of the knitting-frame which co-operates with
the devices shown in Figs. 1 and 2, the said

:“8'0

go

or less) of a given yarn than might be pre- | parts being all of usual construction and ot
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themselvee forming no pa,rt of the presentin- | arm e, capable of having a shdlnfr movement

vention, and Fig. £a detail showing in rear
elevation the mechanlbm by whlch the Varn-
carriers are actuated.

‘The horizontal or “bed?” needle% &, verti-
cal or “ machine” needles b, and their actu-
ating mechanism, and the partb co-operating
therewith to prcduce the knitting—uz. e., the
sinkersand the pressers which close the beards
of the needles in drawing the loops—are all

- of usual construction and are only shown so

20

far as i3 necessary to illustrate their relations

to the other parts, they being the same as in

the well-known Blackburn a,nd Attenbctcun*h
knitting-frames. |

The hcrucntel needle-bar ¢® is connected
by rods or links a® with arms a! from a rock-
shaft @°, provided withan arm «f, acted upon

by a cam a’ on the main shaft ¢ of the ma-

chine, the needles being drawn back posi-
tively by the cam and bemfr thrown forward

by the action of a spring a,ﬂ such actunating

mechapism being all of the usual construec-
tion. . It is to be understood that the needles

a and b are in a gang or series of width equal

to the width of. the febuc being knit.
When the needles g are thtcwn forward,
the yarn is laid over their shanks at the rear

- of the beards by one of a set of yarn-carriers

30

35

the lon fntndlnal movement in the direction of ”
the traverse of the yarn-carriers, also has an
oscillating movement in its beamnn‘s and is
provided with a finger ¢? which may engage

40
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d, connected with slide-bars d2 provided near
the end of the machine with notched engag-
ing arms d?, there being one of said yarn-car-

riers to each kind of yarn that is being used
and one of said yarn-carriers being treversed |

across the needles at each course of the knit-
ting. The yarn-carriers are thus caused to
travel and lay the yarn into the needle by an
actuating slide-bar ¢, which, in -addition to

with any desired one of the notched projec-

‘tions d3 on the yarn-carrier bars, according to

the angular position that the finger e? assumes
.befcre beginning and retains in maklnn‘ its
-lcnﬂ'ltndlndl mcvement |

ccnstructlon being such that the shafts e

round shaft e may hfw a longitudinal move-

‘mment unaceompanied by the hclf round shaft

e, The portion e of the shaft, which hasthe

fin ﬂ*er e* fixed upon it, also has ﬁxed upon it a

hub or collar e? (see Flﬂ"S 2and 4,) havingan-
nular shoulders e'® near each end’ adepted to
be engaged by fingerlevers or pawls e ¢!, piv-
oted to a ring el n«h1ch loosely encircles the
hub e® and is connected with an arm eV, fixed

upon a shde-—rcd e, rigidly connected with an |

| any desired one cf the yarn-carriers.

on a shaft e?., The said arm e" is caused to
traverse in one direction at each alternate ro-
tation of the main shaft ¢ of the knitting-
frame and to make its return traverse at the

intermediate rotations of said main shaft by

means of alink e¢*, connected with alevere®,

pivoted at €% on the frame and having con-
nected with it a stud e*, carrying at its end a
yoke or frame e®, pr OV1ded with two cam-rolls

e¥,adapted to beoperated upon by aspiral sur-

faced cam e* on a short shaft provided with a
worm-gear e, meshing with a worm ¢ on the
main shaft e, the pltch of said worm- -gear and
worm being snch that the cam 62711131{88 a half-
turn at each complete rotation of the main
shaft. Thus through the connections before
described the ring c“" i1s caused to traverse in
one or the other leeCtIOH at each rotation of
the main shaft, and the dog e .or ¢%, which is
at any time at the fcrward end, engages the

corresponding shoulder '3 on the hnb c”, con- |

nected with the shaft e, and thus causes the

satd shaft to movelon D"ltndma,lly for the pur-

pose of actuating, through the projection e?,
pawl-and-shoulder connection ¢ ¢* enables
the pawls and their ring ¢! and the other parts
moving in ccn,]nnctlcn therewith to have a
slight addlttcndl motion to that lmparted to

75
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the yarn- carriers, or, in other words, it is nec-

essary that the trmelse of the yarn-carriers
‘should cease slightly before the traversing

movement of the arm ¢ is finished, elthonnh

10O

the yarn-carrier should begin its mcvement -

with the said arm, Wthh actuates certain
other partsinthe kmttlnﬂ* operation that need

not be desecribed, as they have ncthlnn* to do

Wlth the present invention.

T'he lost motion between the ccllar em and '

hub e is provided for by means of trip-cams
¢, which are fixed upon the half-round shaft

e“} that has nolongitudinal movement,so that

near the end of the movement of the pawl-
carrier €' the pawl that is at the forward end
rides up on the trip-cam ¢® and is thereby

| | tripped from engagement with the shoulder
The mechanism for operating the ectnatmw s

slide- bar e is of usual construction and is best ;
shown in Figs. 3 and 4.. The slide-bar e is
made 1n the torm of a half-round shaft which
lies against another half-round shaft e the :
610
will fit in emta,ble bearings for a round shaft
and will both be caused to oscillate together
if either part, as €', of said shaft is csclllated '
orrocked in its bed,l ings, while the other half-

e and ceases to *a,ctna,te the shaft e, the move-
ment of the ring ' however, continuing far
enough to carry the other del into p()SIthll
to engage the corresponding ehcnlder at the
retnrn movement of the ring.

The actuator-bar e is cecllleted to cause the
finger e* to engage with the desired one of the
yarn-carrier bals by means of a pitman or link -

/, connected at one end with an arm 719, fixed

upon the half-shaft ¢ and connected at its

otherend with one arm of 2 lever f2, fulerumed
at f° on the frame-work, and having its other
arm acted upon by a slide 14 ccntrclled by a
pattern - chain g¢. ’I‘he sald pattern - chain
passes over a pulley g? supported on a lever
h, fulerumed at A?and provided with a roller

shaft e.

connected with it near the roller h?, as shown,
whlch tends to deplcss the said end of the le- o

.105
110
1.15
120

125

I30
.7?,3 to be acted upon by a cam h' on the main
T'he lever 7 is acted upon by a spring
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ver and to raise the pulley g _over which the | will thus be able to make its fraverse mth-

pattern passes, the parts being represented
with the roller ~° on the low pa,i't of the cam
h*, so that the pulley ¢g* and pattern supported
upon it isin its highest position. The cam A
has a high part which at the proper time de-
presses the roller ¢° so that the pattern is dis-

engaged from the slide /*and can be shifted to

bring a new link under the said slide by the

usual means, these parts, with the exceptionot

certain portionsof the pattern itself,which will
be hereinafter specified, being the same as in

machines of this class heretofore made and

substantially the same is in the DBritish pat-
ent before mentioned, except that in the pres-

ent machine the pattern-chain is advanced

one link at each rotation of the main shaft of
the machine. The said cam h* at the end of
the traverse of the bar e thus raises the roller
h3, and thus permits the slide f* to drop, and
just before the bar e begins its traverse the
pulley ¢ is raised to the position which it oc-
cuplies during the complete traverse of the
bar e, bringing one or the other of the. blocks
or links of the chain g under the slide /4, and
consequently raising the said slide to one or
another height, according to the thickness of

- the block beneathit,theslidethusdetermining

30
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the position of thefingere® and bringingitinto.
engagement with any desired one of the yarn- |

carrier bars d? so as to operate the said bar
in the traverse of the actuator ¢, causing the

particular yarn controlled by said bar to be

laid into the needles and knlt in the next
course. - -

Tt will be seen that in the ordinar y natural
operation of the machine the finger ¢* will, at
the end.of the traverse, disengage one of Lhe

“yarn-carrier bars and 1111medmtely engage

another at the same end of the traverse, and
thus the engagement and disengagement will
always have to be made at one end of the

traverse or after a complete to-and-fro move-

ment of the yarn -carrier, producing two
courses of the yarn carried by it if the en-
caging arms d° are originally all at the same
end of the space traversed by them. This
has always been the operation of the ma-
chines of this class prior to my invention so
far as known to me.

It is sometimes desirable to kmt a, smﬂla
course of a given yarn or such a number of
courses as will require that the carrier should

be left at the opposite end of the traverse to

that at which it was engaged and the one pre-

viously operated disengaged. In order that

the actuator e may thus leave a carrier-bar at
one end of its traverse and return to engage
another carrier at the other end of 1ts trav-
erse, the following instrumentalities are pro-
vided in accor dance with this invention: Fir st,
the pattern-chain g has a block g higher than

~any of the blocks corresponding to the several

yarn-carriers, so that when theslide /* isupon
said block, as shown in Fig. 1, the finger ¢* wiil
be beyond the reach of all of the notched en-

cran*lnn‘ projections d? of the yarn- carriers, and | beyond the range of- 13116 notched pr o;jeetmns_

chine’s

movement.”’

f*1is raised high enouwh to carr

out carrying any of said yarn-carriers with
it. It may thus leave the yarn-carrier at one
end of its traverse and return and next en-

°

gage another yarn-carrier at the other end of

its traverse, while heretofore it has always

been necessary that it should cause the yarn-

carrier first engaged by it to return with it.
Such return movement of the actuator e, as
well as the corresponding movement of the

chain-pulley ¢? the advance of the pattern-

chain, and so on are all made by the ma-
going through the usual operation,
which commonly causes the course to be knit;

yarn to the needles no course actually will

be knit in the operation of the machine,

which may therefore be Spoken of asan “idle
The pulley ¢* is operated by

75

30

‘but as no yarn-carrier is traversed to supply

the cam h* to permit the shifting of the pat- - °

tern-chain at each course, as is usual in ma-
chines of this kind heretofore in common use

in the United States, for although if the car-

rier-bars are all originally at the same end of
the fraverse it has been necessary to make
two courses before the carrier can be shifted,
means are provided for shifting the carrier
at the end of eaech course, because 1t may be
desirable to set the pattern with some of the

90.

95

carriers originally at one end and others at .

the other end of their traverse. For exam-
ple, if the different carriers are numbered
successively and Nos. 1 and 2 are originally
at one end and No. 3 at the other end of the
traverse and No. 1 yarn is first used it will

I00 .

be understood that if No. 2 is to follow an -

‘even number of courses must be knit by No.

1, while if No. 3 is to follow. an odd number
of courses must be knit; but by the present

105

invention an odd or even number may be : .

knit of any.given yarn, regardless of what
yvarn is to follow,' it being necessary only to

make an idle operation of the machine if the
desired number of courses for a given yarn

traverse from that occupied by the earrlel of
the yarn next to be knit.

~ If the needles ¢ advanced and withdrew in
the usual manner in such idle operation of

110

leaves its carrier at the opposite end of the

115
| the machine they would advance through
the loops of the last course of knitting and

then in returning their beards would be car-

ried under said loops, and as no yarn-is sup-

plied to engage said loops the work would

off In order to
prevent this from occurring the said needles

be cast off flOI]l the needles.

are prevented from moving in the idle oper-

ation of the machine, by which the fingere?is

brought to the desired end of 1ts tlaverse as
follows: The slide 7% that is operated by the
pattern-chain to control the position of the
finger €2 is provided with a projection 2, en-
gaging with one arm of a lever 73, fulcrumed
at @3 on the arm and provided at 1ts end with
a block or projection ¢, which when said slide

120

125

130

y the finger -



~ d?is dropped in front of an arm a?, connected |
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45

- far enough to pass out81de their bea,rds, and

through the said loops without producing any
effect upon the fabric.

55
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with the rock-shaft a® forming part of the
needle-actuating mechanism, preventing the
said needles from being carried forward un-
der the action of fthe spring ab.
18 acted upon by a spring 7°, as shown, which

raises it, so as to remove the obstruction 7*
from the path of movement of the arm o?, ex- |
cept when the said lever is positively acted
upon by the projection ¢, so0 as to depress the
- said obstruection ¢* into p051t10n to preventthe
movement of the arm a” and the needle-act-
uating arm ¢#, connected therewith, through

the rock—shaft a®. 'The lever 7 is so propor-

tioned that the obstruction 2¢ is lowered into -
such position as to prevent the movement of
f*is raised high
enough to throw the arm e® beyond the range
of all the yarn.-carrier arms d? or, in other
words, when the maehine is to 2o throucrh an
‘T'he said needles thus retam
the loops of the course last knit under their :
beards, and at the next course when the pat- -
tern-chain is advanced, so that one of the
yarn-carriers is Iraversed the projection 2*
will be raised and no lonﬂ'er constitute an ob- |
struaetion to the advance of the needles, which
will thus go forward, receive the yarn, and
continue ’rhe kmtmnﬂ* operation in the usnal
. - | lent for the pattern-chain shown.
The vertical needles b may go thl ough their
usual movement in the idle movement of the |
machine, but will not cast off their loops, as
the latter are held by the needles a, drawn -
back across the shanks of the needlesd and at -
such heightthatthebeardsof the needlesbare :
not closed by their presseruntilafter theyhave |
passed below the loops held on the said nee-
dles and supported by the needles . In the
ordinary knitting operation when theloopsare
1 permits the actuator to traverse its whole
course without engaging any yarn-carrier, and

the needles when the slide

1dle movement

manner.

cast off by the needles ¢ the fabric drops a

short distance, so that the corresponding loops °
on the needles b come lower down and thus
pass outside the beards of the needles b, :
which are closed before reaching them in the
downward movement of said needles; but
when the needles a are prevented from mov- -
ing, as just described, in the idle movement
- of the machine the corresponding loops on |

the needles b will not, as before stated, drop

said needles b will merely move up and down

By the mechanism thus far deseubeda, Sin-

| crle course or any desired number of courses |

The lever 2?

472,698

may be knit, if degired, in carryingout a given -

pattern w1th only the loss of time ocuasmned'
by a single idle movement of the machine
60

that the new yarn should be taken at the op- -
{ posite end of the traverse from that at whmh

each tlme that the desired pattern requires

the yarn just knit is left.
It is to be understood that, Wlth the excep-
tion of the links g of the pattern -chain and

the obstruetion 4* to the operation of the nee-
‘dles @ and devices for operating such obstruc-

tion, the machine is all of usual construction,

vention is not limited to the specific construe-
tion of the other parts of the machine to which
the novel devices are applied. Any other
knitting méchanism having substantially the

can be applied 1s regarded as a substantial
equivalent for that hereinbefore mentioned,
as it is obvious that the mechanism can be
varied, and that, for example, instead of a pat-
tern-chailn, as represented, any pattern device

and that said devices ean be readily applied '
i to -sald machines without any change what-

70
ever in thelir existing parts, although the in-

75

| same ‘mode of operation to which said devices

30

having suitable projections to control the po-

sition of the slide f* or to otherwise control
the engagement of the various yarn-carriers
with their actuator is a substantial equiva-

I claim—

In a kmttmﬂ-machme, the combmatwn of |

a gang of needles and means for actuatingthe

same, a series of yarn-carriers for supplying
the different yarns to the said needles and
an actuator for said yarn-carriers, and a pat-
tern and eonnections between said pattern

and said actuator, whereby the latter iscaused

to engage with the yarn-carrier deftermined
by the pattern and a pattern projection that

an obstruction operated by said pattern pro-
Jection that prevents the needles from oper-
ating in the operation of the machine when
the aetuator traverses without engaging any
yarn-carrier, substantially as and for the pur-
pose descnbed

In testimony whereof I have
name to this specification in the pr esenee of
two subseribing w1tnesses

| WALTER OOULT
Witnesses:

J. M. G._0.0DALE,

‘M. H. YOUNG.
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