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d. K. KILBOURN AND E ]] KILBOURN OF NORFOLK CO\TNLUI‘IOU

IMPROVEMENT IN KNITTING MACHINES

S Speciﬁcmioh, fﬂl"ﬂl'lil.]gl?al‘t of Lette:}'s Patent No. :311'984.‘_dat'ec1 April 9, 1861,

o

To-all whom it fma,y concern :

Be it known that we,dJ 0SEPH K. KILBOURN
| -.and EDWARD E. KIIBOURN of Norfolk, in the
county of Litchfield and btate of bonn&tmnt -.
‘have invented certain. new and useful Im-
provements in Knitting Machmeq and I do

hereby declarethat thefollowingisa fu]l clear,

- and exact description of our said inv entlon _
- reference being had to thEdGLOIIlp'LI]jII]ﬂ dmw

mgs, in which— -
Figure 1 represents a fi ont elevation of a

,-;;-kmttmg loom embodying our improvements,
~ with certain parts of the mechanism removed
to avoid confusion. Fig. 2 represents an end

view of the same. TFig. 3 represents a rear
elevation of the same. Fig. 4 represents a

- vertical transverse section of the same at.the
line z z of Fig. 1. Fig. 5 represents a frag-
‘mentary frount elevation of the machine, npon
“an enlarged scale; and Fig. 5* represents an
“elevation of the controllmg mechamsm of the

whip-roll springs. -Fig. 6 represents a pl.ﬂ,n of

- the machine correspondmﬂ' with Fig. 5.  Fig.
7 represents arearelevation ofthe same,corre-
-sponding with Fig. 5. Fig. 8 represents a
 transverse section of a: portlou of themachine,
~.showing the end of the needle-carriage and
the parts adjacent thereto. Fig. 9 1Lp1ebents-
& transverse séctionof the needle-carriage and
. parts adjacent thercto. TFig. 10 represents a
. front elevation of the slide-block that carues
~-the'sinker-lifter and transferring-prong. - Fig.

- 11 represents a front viewof the. pattern mech-
- anism, corresponding in scale- withFig. 5. Fig.
12 represents aplavof the same. TIig. 13 rep-

- resents a transverse section of the same at the
- line z w of Fig.11. Fig. 14 represents a front
- -elevationofoneof the selvage-needle carriages,
~ and-Fig. 15 a plan of the same. Tigs. 16, 17,
cand 18 repre.senttr-‘msvel se sections of the sel |
vage-needle-carriage and the. parts adjacent
“thereto, with the movable partsin different po-.
~ sitions. Fig. 19 represents views of a needle
- .and needle-slide suitable for the machine, and

- Fig. 20 correspondmg viewsofa sinker. Figs.
1,2, 3, and 4 are drawn upon a scale of one- i

B _quarter ineh to the inch. Figs. 5 to 13, in-
“clusive, are. drawnupon a scale of half-inch to
- the inch; and - Flgs. 14 to 20,-inclusive, are.
 drawn of the full size. Flgs 21 22, 23, and
. 24 represent views of portmns of the cam- bars
- of the machme, of the tull size. B

The. object of our II]VE’HUOI} is mmnb to pro-

duce knitted fabries of varying width—such, -
for example, as the sheets of fELl)I‘ICS employed
to form the legs of knit drawers and the
| sleeves of knit shirts with selvage - edges.

Ourimprovements are applicable, however, to
otbher kuit fabrics—as, for example, thosu in

which ornamental p'lttﬁllls are prmlueed by
the transferring of stitches.

‘Previons to our invention it has been sug-

gested that a selvage-edge could be produced

upon knitted fabrics of varying width by em-

“ploying the same needles to knit the selmge |
stitches the -whole length of the tabrie, the .
number of intermediate necdles. bung mned |

according to the desired variation in width,

and the selvage-needles at the opposite mdes "
“of the fabric being drawn nearer together or
| moved farther ap-mrt, according as the nu mber

of mtermedldte ueedles was dlmlmsued or m-
creased |

pa,teut was gmnted in Great Bntam to

Wllllam Colton the 16th day of October, 1855,
in the specification of which detached pleces

| of mechanism are deseribed with a view to.

knit upon this system ; but no practical mech-
anism is described in the specification or rep-
resented in the drawings of this patent forim-

‘parting the proper movements to the selvage-

needles and to other members of a knitting-
machmefor w1demnfr and nftrmwmg the fabrie-

_automfmtlca]lv nor is any provision made for

transterring the. st1tclws when the fabuc 1S

narrowed.

The kmtt'mﬂ* machme represented 1n the ac-

companying drawmgs 18 designed to produce
selvage - edge work of varying width by the
_;ldtera,l movement of the selvage-needles at the:
‘opposite sides of the fabric toward and from
~each other, and by varying-the number of in-~
_--termedlate needles 1n operation; and ourin-
veuntionconsistsincertain mechamsm by means.

of which the whole work of knitting selvage-
edged fabrics of varying width is effected au-

tomatically; according toa predetermmed pat-,.
tern or demgn |

Our invention is dn ided into pmtq the ﬁrst'_

.. of which consistsin the combination onf aneedle
-with automatic mechanism for causing it to
move laterally or travel past the gang of'nee- - .
dles employed in the knitting- -machine, 8o that
the sald trav elmg needle is Imde to take the




place of one of the needles in the gang at dif-
ferent parts thereof, as desired. = |

Our invention consists, further, in the com-
bination of a fraveling needle with antomatic
mechanism for mthdmwnw the needle whose
place the traveling needle is to occupy from
the gang at work previous to the substitution
of the traveling needle in its place

Our invention further consists in the com-
bination of a traveling needle with automatic
mechanism for reinserting the other needlo of
the gang whose place has been occupied by
the traveling needle after the latter has been
removed therefrom.

Our invention further consists in the com-
bination of a traveling needle with a mechani:
cal device for transferring the stitch from the

needle .that is withdrawn to an adjacent nee--

dle, so as to avoid the dropping of the stitch.

Our invention further consists in the com-

bination of a traveling needle operating at the
selvage of the fabric with a thread-guide (that
dehvels the yarn to the needles) by devices
which cause the thread-guide to vary its de-
livery of yarn in correspondence with the
change in the position of the traveling needle
relatne to the other needles of the machme.

Our invention further consists in the com-

bination of a traveling needle with a series of
- needles which move to and fro past a thread-
guide, but do not travel laterally to each other.
Our invention further consists in the com-
bination of a traveling needle operating at the
selvage of the fabric Wlth mechanism for re:

versing the movement of the needle-carriage

(or other device by whose reversal the diree-
tion in which the yarn 1s fed to the necedie 1s
ehanged) in such manner that the movement

“isreversed sooner or later, according as the

traveling needle is moved towq’rd or from the
tfarther end of the gang of needles at work.

Our invention cousists, further, in the com-
bination of the sinkers of the serios of needles
with a traveling device for withdrawing the
~sinkers which happen to be af the selvage of
‘the fabric from their places in the series,

whether the work be widened or narrowed, so-

that no folds of yarn are formed at the Sel
vage, and that the yarn to form the selvage-
loops is drawn by ‘the action of the needles

from the adjacent stitches, whereby the tight-

emng of the fabrie at the selvageis promoted
Our invention consists, further, in the com-
~bination of the sinkers with 2 traveling de-
vice for moving a portion -of them beyond the
end of the gang of needles at work above their
ordinary level at the times the thread-guide is
descending and rising, so that they are out of
“the way of the thread-guide at these times,
whereby the employment of a thread-guide of
a breadth greater than the space between two
‘adjacent sinkers is permitted, so that the
thread-guide may be of any desirable breadth

“and strength in a machine having a sufficient -

.'number of sinkers toform wide w ork with the
[capmlby to form NAarrow work

w——y

i

into its nosing

Qur invention consists, further, in the comni-

bination of suitable devices for. griping the

varn with mechanism that causes them to act
at the time  the selvege-needles are forming
their loops, so that the yarn to form these
loops is of necessity withdrawn from the ad-
jacent stitches of the fabrie, which griping fur-
thers the tightening of the fabric at the sel-
vage.

Oar inv entlon conslstq fmther in the com-
bination of the griping devmes mth the mech-
anism for operating -them and the needles 1n
such manner that the gripe upon the yarn 1s

relaxed in time to prevent the breaking of the
‘varn by the backward movementof theneedles.

- Oar invention consists, further, in the com-
bination of the thread- ﬂ'mde mth devices for
depressing it im medlatel y after the last needle
in the series of needles at work has been fed
with varn and before that needle is withdrawn

the thread by the barb of the needle.
Oar invention consists, further, in eombin-

ing with a knitting- maehme for form.mg a fab-

rie of variable width traveling temples at the

selvage of the f-:tb[‘lc to reheve the selvage-
needles of the lateral strain re sulting from the -

take-up mechanism, the said temples being so
arranged and operated that their pesnmns are
varied with the variations in the WIdth ef the
fabric. |

~Our 1lwent10n consists, ﬁlrther in combin-

ing with the take-up rolls, a straining or whip
roll having a barrel of increased diameter at
those parts where the wider portions of the
work pass over it, so as to keep the selvage
strained whether the work widen or narrow.
Ouar invention consists, further, in mechan-

ism for varying the strain upon the sheet of

fabric in proportion to the increase or decrease

of its width, so that the strain upon each part

of the fdl)I'IC is about the same whether 11: m-
crease or decrease 1n width.

Our invention consists, further, in combm-'

ing with under supports fermmﬂ-‘a bearing for

.the needles outside of the smkers,a thread-

guide arranged 1n such manner that its lower
side 1s inclined to the direction in which the

sinkers move, and operated in such manner

that when it is depressed it moves in the di-
rection of its length, or,; in other words, at an
acute angle to the direction 1n which the sink-
ers move, whereby the depression of the de-

livery end of the thread-guide below thelevel

of the needles ina mdehme having under sup-

ports of the above description can be effected

at the time the selvage-needles are fmmmw the
loops.

The several parts of .the present llwentlon
are embodied in a flat- knitting loom repre-
sented 1n the accompanjmﬂ drawings. ‘The

knitting of the yarn in this loom 1s effe(,ted by

a series of needles and sinkers, which are sup-
ported on a carriage and are caused to traverse

‘in front of a thread-gunide, which delivers yarn

or thread. In this machine motion isimparted

, 80 as to insure the seizure of




- sinkers.
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to the ncedles and sinkers by the STO0VeS of

stationary cam-bars, along which the needles

and sinkers are caused to reciprocate,and four
. traveling needles are employed at each end of
the fabric to form the selvage thereof. =~ = -

The various operating parts of this loom are
supported by a strong rectangular frame, A,

venient distance from the floor for the opera-

‘tor who tends the machine. In the upperside
of this frame are two longitudinal V-shaped
- grooves, & a, Itig. 4, which extend from end to

end of the frame and form ways to support
and guide a carriage, D, that carries the nee-

rectangular.form, and is. constructed to move

to and fro upon the frame, its lower side being
fitted with V-shaped feathers, which slide in

the V-shaped grooves in the top of the main
frame, The needle -carriage carries the nee-

dles and sivkers, which are arranged in series
whosé members alterna,te, 80 ‘that there is a

needle for each space between two adjacent
Thelength.of the needle-carriage be-
tween 1ts end plates must be sufficient fo re-

ceive sufficient needles and sinkers to knit the .
widest work required, together with the ma-
* chinery for moving thpm to effect the wulemng
and narrowing. - In the machine represented in

the drawings thlb length is thirty-three inches,

exceeding twenty-five and three-fourths inches

- in width. This needle=carriage is caused to
INove altematel} to and fro in Opp[}SItB direc-
‘tionsby means which aresubstantially the same

as those described for operating the needle-car-
riage in our patent of the 12th (hy of October,
1808 Thelower side of the carriage has a rack,
I/, secured to it, which slidesin a groove, a,

| I‘rg 4, 1n the fmme and the teeth of this rack
en gwe with those ot a ‘cog-wheel, £/, secured -

to a shaft, B3 that extends transverse] ¥ across

* the m%hme, ‘and is caused to turn alternately
~1n opposite directions by means of the driving-
shaft B7, to which the power is applied. . The

driving shaft is turned by a belt acting upon
the f‘”LSt pulley P, or by the hand of an attend-

ant operating upon the crank-handle a, and re-
. volves continuously in the same direction; and

in order that a reciprocating motion may be

imparted by it to the cog-wheel shaft, it is fitted
with a sleeve, O, whu,h 18 caused to turn with
~the shaft B b) means of a feather sliding in a
corresponding groove in ‘that shaft, and has
two friction-cones secured to it. These friction-
~cones may be brought alternately in contaect

with either one of'a correspondmg pair of hol-
low friction-cones, Q? Q3, that are secured to
hubs which run loosely upon the driving-shaft,
by sliding the' sleeve endwise by means of a
shifting-arm A",Whlth bas afriction-roller that
runs in the groove formed by the backs of the
two solid friction-cones. The shifting-lever A’

“extendsfrom arock-shaft, B/, whichisfitted with
a second arm, % ; and the ]atter 18 fitted with
- apintbatis recewed in a helical groove formed

!

- dles dlld sinkers. This needle -carriage D is of |

Fl
-

in the rim of a bloek secured to the drum P’ of.
a rock-shaft, B2 . Hence by turning the rock-

shaft B2 in one direction or the other the heli--
cal gmove moves the rock-shaft B/, and the
sleeve is shifted to throw one or other friction-
cone into action and make the hollow cone ¢or-
{ responding therewith revolve with the driving--
having legs, which. hold the needles at a con-

shaft. . The hub of each hollow cone is fitted .
w1th a drum that hasa strap or belt secured

to it, and the two 0 straps D’ and D? are wounid
in oppoaﬂte directions upon the eceentric-bar-
reled or cam-formed drums P* P? secured to
the cog-wheel shaft B3. Hence when one frie-

tion-cone is in action the cam-drum correspond-

ing therewith is caused to turn and revolve the
cog-wheel shaftin one direction, and when the
other friction-cone is revolved the other-cam-
drum is caused to tarn and revolve the ¢ogo-

~wheel shaft in the 0[1[)0'-111:6 dlre(,tmn to thb

ﬁrwt | - |
In order to Shlf'l: the fI‘lbthI] cones so as to
reverse the movement of the needle -carriage,
the rock-shaft B?is fitted with a pulley Ps, and
the latter is connected by straps D¥ with a cor-

‘responding pulley secared to a rock-shaft, B,

above. This second rock-shaft has an arm,'l‘

Fig. 3, secured to it, which projects upward in
a pOSltIOIl to be btrucl; on opposite sides by

two pins, f* f%, that project from a slide-bar,

| C4 The slide-bar slides in standards au,ured
and the machme is adapted to produce work uot |

to the frame of the mdchme, and 18 fitted on

its inner face with pms 77 f‘* Figs. 6 and 8,
and in dotted lines in Fig. 7, Whrch are sl:ru(,l\ |
atpropertimes, as will be herem after described,

to move it and cause its pins f/ f? to st 1I~.e. |
and move the arm T and shift the friction-cones
through the agency of the rock-shafts B¢ B2 B/,
straps D?, hellﬂdl block, and rocking arms h,
A’,. The rockmﬂ* of the rouk shaft B?is aided

by the momentum of two weights, P! P1? Fig,
1. Each of these weights depends from A le-
ver, as shown in dotted lines, and each weight-
lever bearsupon a pin secured toa beam whose
arms extend in opposite directions from the
rock-shaft, so that when the rock shaft is puat
in motion the momentum of the weights tends
to rock it further and bring the proper fric-
tion-cone into action.  From the obliquity of
the arms of this beam to each other, one of the

two weights—P1, for example—is acting with

1ts full force “llell the rock-shaft is tur ue{l to
(its extreme limit in either direction, while the
| other weight is acting but p:.-lrtiall_v, and there-

fore does not counterbalance the first. Hence
the preponderatmg force of the weight thatis
lowest is made available tohold the rocl; shaft
in its extreme position and keep the friction-
cone in action in its proper place. ]
The needles, as shown at Fig. 19; have the .
ordinary hook formed- head, the barb of the

hook being received when depressed into a .

corresponding groove in the shank or stem.
The needles are arranged in three series, there
being two series of traveling needles (one for
fmmmg the selvage at each side of the work)
and a series of intermediate needles, more or
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‘less of which are brought into operation, ac-
eording to the size of the space between the

~two sets of selvage-needles, as. determined by
the width of the work to be prodoced. The .

stem of each intermediate needle has a second

groove, a?, Iig. 19, in its stem to receive the
point of the transferring-prong,as hereinafter
. described, and each needle-stem is secured to
a needle- b]lde E,whiclr is shown at Fig. 19, of
the full size. Tllese slides are armnged to slide
trdnsverqel) to the direction in which the car-

riage is moved in a series of grooves formed
in a block of brass, d, which extends from one
- end of the carriage to the otherand forms a bed
Each of these needle-slides

for the needles.
18 square - headed at its front extremity,; 0/,
and has a snug or nib, §? at its rear end
Each needle-slide has also a snug or nib, b, at
apointintermediatebetweenits ends , by means

of which it is moved to and froin the opera--

tion of knitting. These snugs b, wheh the nee-
dles are Opeldtmg, are received 1n and oper-
ated by a cam-groove formed in the lower side
of the needle-cam bar (, which extends from

- one end of the machine to the other, and 18"

supported by the end plates thereof. - The form

of this groove is shown of the full size in dotted

linesin Fig.24. The cam-groove, after extend-
ing a certain distance frowm the center of the
machine, divides into two branches, ¢’ and €,
having a movable switeh at their II]tC‘I'beOtIOU,

~which can be turned to cause the snugs of the

needles to traverse in either branch. When

- the machine is knitting they traverse in the |
but the forward branch is

“hinder branch, ¢';
- useful to cause the needles to be projected for-
ward for inspection and repair.-
‘branches of the cam-groove are crossed by a

Cross-groove,e’, whlch permits theremovaland
- replacement ._of' any needles which require to

be removed for repair. The needles project

forward from the bed in which their slides lie, .
. and pass through a corresponding series of
grooves in a 'bzu /, which extends along the

front side of the carriage, and_forms a nosing

~or series of orifices, into which “the needles are 16
| The grooves
of this nosing have at bottom a V form, so:
that when thie needles are depressed they are
caused to place themselves at equal distances |
apart whereby the uniform width of the fabric
- is secured and the transference of a stitch
from needle to needle 1s insured. The travel-
ing selvage-needles are also each secured to a -

- withdrawn to cast off the loops.

slide, I+, I‘lg 17, which 1is carried by a sepa-

slides of the sinkers.

The two

slide- block O’

[ plane and to the same distance as the'inter-n |
Each of the selvage-needle
slides has a-snug, b formed upon it, which is

mediate needles.

received in a groove, ¢* formed. in the upper
side of the needle-cam bar G, and shown of

full size at Fig. 24, so that as the selvage-
-needle*carr-i_age's' are carried along with the
needle-carriage the selvage-needles are caused

by the-oblique portions of the cam-grooves to
move, in knitting, transversely tothe length of
the carriage in the same manner as tho inter-
mediate needles.

A second block of metdl g, Is supported at
the front sideof theneedle- edrrmge by the end
plates thereof,
grooves formed in it similar to those of the
needle:-bed to receive and guide the shanks or
_The lower edge, e, Figs.
5, 8, 9, of this sinker-bed overlaps the nosing,
from wluch the needles protrude, and forms a
bar, against the lower side of which the barbs

of the needles are pressed by the action of a
support, F, beneath to close them,so that when
they are dra,wn into thie orifices of the nosing
they may pass through and cast off the loops
already formed. Ea(,h sinker-slide has a snug,

¢, upon it, which is received in a-cam-groove
formed in the inner face of the sinker-cam bar
H. This eam-bar, like the needle -cam bar,
extends from one end of the machine to the

other, and 1s supported by the end plates there- '
of. The form of its grooveis shown of the full

size at Ifig. 22. ~ -
~ When the machine is operatin o upon fabric

of a certain width a certain number of needles
are operating. This numberis made upof the
selvage-needles at each side of the fabric and.
of as many intermediate needles as ean oper-

ate in the space between the selvage-needles,

the remdmmg intermediate needlesbeing with-

drawn to su:h positions that they are for the
time 1noperative.
at work at any one time we term the ¢ work-
ing-needles” or ¢ workers.” When the fabrie

is to.be narrowed at either side the intermedi-

ate needle next inside of the selvage-needles
at that side of the work is withdrawn, and the

series of selvage-needles is moved 1nward by

{he movement of their earriage inward on the
needle carriage, or toward the center thereof,
s0 that the innermost selvage-needle occupies
the place-of the withdrawn need]_e.

termediate needles at work, and an additional
intermediate needle is broun'ht into action in

the space made by the outward movemnient of
the selvage-needles.

In order to effect these
movements of the selvage-needles and of the
intermediate needles, each selvage-needle car-

riage is constructed to slide upon the top of
the needle- cam -bar, and is connected with a -

bracket, C, that extends downward from a
This slide-block has a sleeve,

' _War(l SO thdt the needles prcgect in the same | W, upon 1t which is fitted with a serew- nut

This block has a series of . -

The intermediate needles

"When, on

the other hand, the work is to be widened, the

selvage-needles are moved outward the space”
| of a needle or stitch from the number of the in-
rate carriage, that is mounted between the end |
plates of the needle-carriage and moves with |
it without changing its position thereon so
- long as the work produced remains of the same -
width. As the present machine.is constructed -
to widen and narrow the work at each side
thereof, there are -two of these selvage-needle
carriages, B and B, one for each selvage, and
each carriage in this instance carries four:
selvage-needles, whose stems are bent down-
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m, that fits-upon a serew, L, which has a jour- | end of the'”néedle-c&rriag’e‘m&s-'“ishami in dot-
nal with collars, that turns in a bearin g formed | ted linesat ¢/, Fig.15. The other driver, t? pro-

in the end plate of then eedle-carriage, so that
as the needle:carriage is moved to and fro the
screw L, the sleeve W, the slide-block C/,and
the _s’el'v_aigelneedle-carriage are carried along

with it, while the slide-block C’and the selvage-
‘needle carriage B can be made to travel upon

the needle-carriage by turning the serew L.
Thetwo selvage-needle carriages in this ma-

chineareeach moved by separatescrews. These

screws extend in line with each other, their in-

ner ends being supported in a hanging box, d,

Fig. 1, which depends from a bar, dt, that ex-

- tends from one end plate of the needle-carriage
- to the other.  The outer extremities of the

screws pass through the end plates of the car-

Tiage, and each is fitted with a cog-wheel, ES,

by which it is turned at the proper time, -The
turning of either screw in one direction screws
along the slide-block and the selvage-needle

cent end of the needle-carriage; and the turn-
Ing of either screw in the opposite direction

~screws the selvage-needle carriage controlled

thereby toward the center of the needle-car-

.riage.. The pitch of the screw is in this in-

stance four times the space between the cen-
ters of twoadjacent needles. Hence the turn-

1ng of the screw. one-quarter of a revolution

In:either direction moves the selvage-needles

- to orfro the space of a stitch, and either closes

up the gap formed in the needles at work by
the withdrawal of an intermediate needle or
makes a gap for the insertion of an intermedi-

ate needle..

In orderthatan intermediate neédle may be

- withdrawn when the selvage-needlesare moved

or travel inward, and may be reinserted when
the selvage-needles  are moved or travel out-
ward, each selvage-needle carriage is provided
with a sliding bar, P9, Figs. 14, 15, 16, 18,.
which slides transversely in a groove formed
in:the carriage. The hinder end of this slide-
bar has the form of a Dblock, 7%, whose front
side projects downward within the range of a
cam, ', secured to the hinder edge of the nee-

~dle-cam bar, so that as the needle-carriage, in

carries the slide-bar past the cam the latter
pushes the slide-bar backward. The front end
of-the slide-bar has-a finger, ¢°, which depends
from it within the range of a cam, G2, secared
to the front edge of the needle-cam bar, so that

its movement toward the end of the machine,.

carriage toward the center of the machine.

The lower face of the block # of the slide-bar |

18 fitted: with two drivers, # and 2 One of

‘thesedrivers, #/, projects downward sufficiently
to strike the front edges of the rear nibs, %, of

the slidesof the intermediate needles,as shown

- in detail at Figs. 14,16, and 18, and it extends

across the slides of the intermediate needles

from the inner side of the innermost selvage-
~needle outward—that is, toward the adjacent

—

jects downward from the block ¢ sufficiently to
strike the hinder edges or battsof therearnibs,

b° of the slides of the intermediate- needles, as
shown in detail at Figs. 14, 16, and 18, and
1t extends across the butts of the intermediate
needles from the inner sides of the innermost

selvage-needle inward, as shown in dotted lines

at Fig.15. From this construction of the parts
1tresultsthat solongas the selvage-needle car-
riage retains the same position with reference

to the intermediate needles the slide-bar is -

moved to and fro by the cams G’ and G2 with-

out moving any of the intermediate needles.
When,however, theselvage-needles are caused
to travel toward the center of the machine by
the movement of the selvage-needle carriage
by its screw L, the driver #, which we term the

“narrowing-driver,” being moved across the

D1G | ‘slide of the first working-needle next the sel-
~carriage connected therewith toward the adja- |

vage-needles, is borne against the rear nib, 22,

‘thereof by the cam G/, and draws this first

needle backward out of the series of needles at
work, thus making a gap in the series for the
innermost selvage-needle to work in. When,

‘again, the selvage-needles are caused to travel
~outward toward the adjacent end plate of tho

needle-carriage, the other driver, 2, which we

term the ‘“widening -driver,” being moved
across the butt of the slide of the first needle |
outside of the series at work, is borne against

‘the butt thereof by the cam G? and pushes
‘this first needle forward, reinserting it in its
position at the end of the series of working-
‘needlesin the gap formed by the outward move-
In order to per-
‘it the withdrawal and reinsertion of the in-

ment of the selvage-needles.

termediate needles, a gate, ¢®, Fig. 24, is formed
in the needle-cam groove ¢/, so as to permit the
snugs of the needles to passout of and into the

cam-groove at the times the drivers are acting
upon the needle-slides; and as it is necessary

thattheintermediateneedles, when withdrawn,

should beoutof the way of thetraveling needle
‘which is caunsed to travel over it, the needle.
bed is hollowed out, as shown at FFig. 18, so

that when an intermediate needle is withdrawn

from the series of workers the needle and nee-
‘dle-slide drop into the hollow sufficiently to
‘bring the head of the needle below the range
‘of motion of the traveling needle that takes its
place in knitting. As the needle-slides are
_ light and do not tend to fall into the hollow
the slide-baris moved forward by the action of |
this cam during the movement of the needle.

with sofficient rapidity, an inclined plane, 42,

Ifig. 18, is formed upon the head of each nee-

dle slide in a position to be acted upon by the
lower front corner of the needle-cam bar G at
the time the needle-slide is being drawn back-

ward. When an intermediate needle is with-
drawn it remains in its withdrawn position
‘with its snugs b outside of the cam-groo ve, and
18 consequently inoperative or idle until ‘it is
again reinserted to take its place among the

number of working-needles.

In the present machine, where ,ltraﬁ*elilig |
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‘needles are'employed only at the selvages of
~ the fabrie, all the needles outside of the inner
edge of the narrowing-drivers ¢ at each end
of the needle-carriage I remain inoperative
or idle, and all inside of the narrowing-drivers

are workers, and co-operate with the selvage- |

needles in forming the fabric. The width of

the fabric, therefore, in this machine depends.
upon the position of the selvage-needles, and |

the fabric is narrowed and widened as these
‘selvage-needles are moved inward and out-
ward, When the machine is in operation the
rapid movement of the carriage past the cams
‘G’ and G2 causes the slide-bar to move with
considerable force, and tends to cause it to
strike against the adjacent edges of the nee-
“dle-cam bar. In order to prevent this strik-
ing, and also to prevent a rebound, the slide-
‘bar is acted upon by afriction-brake, f°, which,
‘bearing upon a plate secured to the upper side

of the slide-bar P9, retards its movement. The
slides of theselvage-needles, from their weight,

‘acquire considerablemomentum, which iscoun-
‘teracted by leather friction-pads that are
‘pressed upon their upper edges through holes
in the plates above the slides by means of a
‘spring, /% - 7 | -
- When a needle is withdrawn from the work-
_ers and rehdered inoperative, and the travel-
‘ing selvage-needle takes its place, it is neces
sary that the loop upon the needle withdrawn
'should be transferredtothenext needle nearer
the center of the needle-carriage, as otherwise
the stitch would be dropped. This transfer-
_ence is effected at the proper moment by com-
‘bining with the traveling needle a transfer-
ring-prong, V, Figs. 9 and 10, which is made
to enter into the loop to be transferred from
‘the hinder side thereof, to hold it while the
‘needle is withdrawn, to carry the loop later-
‘ally to the next needle, to present it to this
next needle when it moves forward, and, final-
ly, to withdraw from the loop, leaving it upon
the needle. One of these transferring-prongs
is provided for each selvage-needle carriage ;
and in order that it may have these various
movements, each transferring-prong V is se-
-cured to an arm or stock which projects from
“a sleeve, U, that is traversed by a rock-shatt,
~s. Bach rock-shaft s s extends from the cen-
ter of the needle-carriage outward and pro-

ward upon the needle-carriage the transferring-

prong is movedin the same direction and to the

same extent. ‘The prong is so sitnated with re-

spectto the needles that'it is always over thein-

termediate working-needle next the selvage-
needles, and is consequently ready to enter the
loop thereon before the needle is withdrawn
from among the workers; and as the transfer-

ring-prong is carried laterally with the selvage-
‘needles, it carries the loop upon 1t to the right

position todeliver itup tothenext adjacent nee-

dle, which in turn becomes the needle next the

selvage - needles, and the head of this needle,
in moving forward to receive yarn from the
thread - guide, enters the stitch on the frans-
ferring-prong, which is then withdrawn. In

order to insure the entrance of the stitch by

the needle, the noder side of the transterring:-
prong is grooved longitudinally, so as to guide
the head of the needle into the stitch. The
rocking of the rock-shaft at the proper times
to cause the transferring-prong to enter a loop

and withdraw from one is effected by the turn-

ing of the screw L, that causes the selvage-
needle carriage to travel upon the needle-car-
riage (which screw, from its office, may be
termed the * widening and narrowing screw’’)
in the following manner: The end of this rock-

shaft s projects beyond the end plates of the

carriage-frame, and is fitted with a disk, ¢°,
having a pin in its face near its rim. - The
outer end of thispin is received in a slot formed

in a boss, ¢*, which is secured to the frontend

of an L-formed lever, Y, that is pivoted at the
intersection of its arms to the end plate of the
needle-carriage. The arms of the lever are
fitted with snugs %/ /%, (shown in dotted lines
in Fig.8,) which project from their faces within
the range of motion of a series of pins, , which
are made fast to a disk, X, that i1s secured to

the widening and narrowing screw L, so that
during each quarter of a revolution of this

secrew one pin, acting upon one arm of the le-
ver Y, causes the rock-shaft and the transfer-
ring-prong moved by it to rock outward, and
another pin, acting on the other armof the le-
ver Y, causes them torock inward. Asinothe
present machine the same screw L is employed
for both widening and narrowing, the pins x
are turned when widening is effected; and as
during this operation no transference is nec-

v

jects through its end plates, so that its pro-
jecting end may be in a convenient position
to be operated upon. The rock-shaft is slotted

essary, it is desirable that the transferring-
prong should then remain inoperative. 1In or-
der to accomplish this, one of the snugs, /% of

from end to end, and a feather is secarvd 1n
the prong-sleeve U to traverse in the slot, so
that the stock and transferring-prong V may
be rocked backward or forward by rocking the
_rock-shaft, whatever position the trans‘erring-

~prong may occupy between the end plates of

“1he ueedle-carriage. The sleeve of the trans-
ferring-prong is located between the cheeks of
a pair of fingers, ¢, Figs. 9 and 10, which pro-
jeet downward from theslide-block U/, thatcar-
ries the selvage-needle carriage, so that as the

the lever Y is secured to a lateh, (also shown
in dotted lines in Fig. 8,) which, instead ot be-
ing fixed fast to the arm of the lever, is piv-
oted thereto. A pin is placed.in the face of
the lever below this latch to prevent 1t from
vielding when the pin of the screw-disk bears
down upon the snug k% which it does when the
serew is turned to narrow the work, and con-

‘sequently when thishappenstheleveris moved.

When, however, the screw is being turned in

| the opposite direction to widen the work, the

-selvage-needle carriage travels outward or in- | pinof thescrew-disk bears upagainst the snug
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hub ¢3, Fig. 8, of the rock-shaft s has two

. 1n the manner desecribed in the patent of the

ing the screw to move endwise asit turns. In

- 8nugs upon their faces, which bear against cor- -

, of the needle-carriage, so that as the screw is
~ turned a portion of its quarter of a revolution

~ward as fast as its threads tend to serew the

- the snogs of its collars are again traversing
~ parts of the inclined planes inclined in direc-

- movement of the traversing-prong-the selvage-
. carriage does not change its position. When

1 its movement were due only to the. screw.
‘action of the serew. ; - |
~In the operation of transferring for narrow- |

~of thelatch, and thelatter, turning on its pivot,
permits the pin to pass the snug A?without im-

parting motion to the lever Y, and consequent-
ly without rocking therock-shaft and thetrans-
ferring-prong operated thereby. = = |
In order to hold the transferring-prong in !
its position either forward or backward, the

notches formed in its periphery, into one or
other of which a spring-catch, w, engages to
hold the rock-shaft until it is moved by the |
‘operation of the pins on the bent lever. In the
operation of the machine it is necessary that
the stitch to be transferred should be taken off
the needle to be withdrawn from the workers
before it is withdrawn, and consequently be-
fore the selvage-needle carriage is cansed to
travel inward to move the narrowing-driver
80 that 1t can act upon the needle. The sel-
vage-needle carriage must not therefore be
moved inward before thistaking oft' is effected, |
although its screw be turned to rock the trans-
ferring-prong and effect the taking off of the
stiteh, This pause in the movement is effected

12th day of Octoler, 1858, aforesaid, by cans-

order to effect this, the widening and narrow-
ing'screw L is fitted with a cam-collar on each
sideof itsbeating in the end plate of the needle-
carriage. These.cam-collars have each four

responding inclined planes formed upon the
adjacent faces of the bearing in the end plate

these inclined planes, bearing against the
snugs, cause the screw to move endwise out-

slide-block and selvage-needle carria geinward,
while'during another portion of its quarter of
a revolution the snugs pass over portions of
the inclined p'anes inclining in directions the |
reverse of those first traversed by the snugs,
so that the selvage-needle carriage 1s -caused
to travel inward by the combined movement
of the endwise motion of the screw and -its
screw action 1n -its nnt in the sleeve of the.
slide-block, with wlich the selvage-needle
carriageis conneeted. When, again, the screw |
Isturning to rock back the transferring-pron o,

tions the same as the first, so that during this |

the serew is turned in the opposite direction
to widen the fabric its endwise movement is
reversed. “From thisendwise motion th us im-.
parted to the screw it results that the move-
‘ment of the selvage-needle carriage in both
wideningandnarrowing iseffected in a shorter
space -of time than it-could be accomplished

1ng, the transferring-prong is rocked so far for-

ward by the movement of ity rock-shaft that

1its heel is outside of the grooves of the nosing.

Hence when it is carried laterally by the move-
ment of the selvage-needle carriage its shank
moves in the space hetween the tront ends of
the partitions of the nosing and the hinder side
of the bare. Inorderthatthe prong mayhold
the stitch upon it in a proper position for the

entranceof the working-needle which is to take
ap the stiteh, its heel must rock back inio the
grooveof the nosing through which this needle
protrudes. In order to effect this the hinder
notch in the'hub ¢° is solocated that when the

heel of the prong is out of the groove of the

nosing, as it is during the lateral movement of
the prong, the hinder noteh is in the front

-of the toe of the spring-cateh, and the portion

of the rim on which the toe bearsis inclined -
toward the notch, so that as soon as the pin,
moved by the widening and narrowing screiv,
ceases to act upon the latched snug of the bent
lever .Y, the yressure of the toe upon this in-
clined part of the rim causes the rock-shaft to
rock backward, thus rocking the heel of the

transferring-prong into the groove of the 1103-
-Ing, where itis held by the engagement of the
toe of the spring-cateh in the hinder noteh
until the needle has entered into the stitch on

the prong, after which the action of a pin of
the widening and narrowing screw aupon the

snug of the upright arm of the bent lever rocks
back the prong out of the stiteh. <

In order that the machine may operate when
the parts are constructed as-we have described

‘them, the widening and narrowing serew

should make three movements when narrow-
ing 1s being effected, two of these taking place
while the end of the needle-carriage is passing

from the center of the machine toward the ad-

Jacent end thereof, and one while it is return-
ing from that end of the machine, the three
movements together in this instance compris-

Ing a quarter of a revolution of the screw.

During the. first of these movements the screw
1s turned sufficiently to cause the transferring-
prong toenter the stitch on the needle, whence

it 1s to be transferred, and this of course must
take place before the needle is withdrawn by

‘the narrowing-driver. The second movement

Is sufficient to move the seclvage-needle car
riage laterally the space of a needle, so that
the innermost selvage-needle is made to travel
inward to the next needle. This movement of
the screw also permits the toe of the spring-
catchto rock back the heel of the prong into
the grooveof'thenosing. Thethird movement
15 sufficient to rock the prong out of the stiteh.
This last movement must of course be effected
after the needle has been protruded through
1ts groove in the nosing by the action of the
incline in the cam-groove which effects this
movement. In widening, the widening and
narrowing serew in the present machine shoud
make one movement while the needle - car-
riage is passing from the end of its range of
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- motion toward the center of the machine.
This movement is divided into two parts,
which together comprise a quarter of a revo-
lution of the screw. During the first part ot
this movement the selvage-needle carriage 1s
moved by the conjoined action of the serew on
its nut and of the cam-collars, which impart an
endwise movement to the screw, so that the
selvage-needle carriage is made to travel rap-
idly outward and carry the selvage-needles
from the last working- needle. 'This portion of
the movement must of course take place be-
~ fore the widening-driver reinserts an interme-
diate needle from those out of work. During
the other part of the movement of the screw
the cam collars move the screw endwise as fust
a8 it tends to serew the selvage-carriagein the
opposite direction, and thus_compensate the
- serew action, s that the %elvage needle car-
" riage does not travel farther upon the needle-
In order to accomplish these move-
ments “of the widening and narrowing screws
‘at proper times, movable cam-plates-M°, Figs.
6, 7, and 24, are emplm ed and are made to act

upon the surews in the following manner: The

lower hinder side of the needle-carriage 18 fit-

ted with a pair of screws, L® 12, whlch corre-

spond in length with the wulenmg and narrow-
ing serews L L, and which, for distinction, will
hereinafter be ca;lled the“mtchet screws.” The
inner -ends of these ratchet-screws turn in a
box that projects backward from the lower
plate of the needle-carriage. Their outer ends
p:otrude through the end plates of the car-
riage,and are each fitted with a cog-wheel, m>.
The tecth of each of these cog-wheels are made
to drive the cog-wheel E° on the end of the cor-
responding widening and narrowing screw
through the intervention of two 1ntermediate
wheels, m7 and m8, the last being made annu-
lar, so as to permtt the needle-cam bar G to
~ pass throngh it. Each ratehet-screw 13 is fit-

ted with a ratchet-carriage, J/, which has a nut
in one of its standards, k7, through which the
ratchet-screw passes. T_hﬂ ratchet-carriage 1s
- fitted to slide.upon the hinderedge of the 10wer
plate of the needle-carriage, so that when the
- ratchet-screw is turned thb ratchet carriage 1s

" caused tomove toward orfrom the ddjacent end

nlate of the needle-carriage, according as the

ratchet-screw is turned in one direction or the
other. Thepitch of each ratchet-screw L isdou-
blethat of the widening and narrowing screws,
and thecog-wheel m?® at the end of the former is

twice the diameter of that upon the end of the

latter, so that one-eighth of a revolution of the
ratchet-screw turns the widening and narrow-
ing screw the quarter of a rev‘olution-required

in widening and narrowing the fabrie, and also

‘moves the ratehet-carriage the same distance

as the selvage- needle carriage and 1n the q&me'

direction.
- Kach ratchet-screv 12 is fitted Wlth two

~ratchet-wheels, R? and R3, whose teeth incline

in opposite directions, These ratchet-wheels
slide freely endwise npon the ratchet-screw,
but compel the latter to furn with them by

'back to a
plised by the action of the stationary jaws »'®

means of feathers which slide in a longitudi-
nal groove in the ratchet-serew, as shown in
Fig. 9. The two ratchet-wheels have between
them a pawl-block, L, which is arranged to
both oscillate and sllde endwise freely on the
ratchet-screw.

to its opposite S]d@b, pomt in opposite direc-
tions, and are arranged to act one on each
ratchet wheel, each pawl being pressed to-
ward its ratchet-wheel by a spr'i ng, so as toin-
sure its engagement with the teeth thereof.
The ratchet-wheels and pawl-bloeck are con-

fined between the checks of the ratchet-car-

riage J’, so that they are caused to travel with
1t as it m moved along the needle-carriage by
the ratchet-screw. Tlm lower side of the pawl-
block is furnished with cog-teeth, as shown in
Fig. 9, which engage in the teeth of a rack, T4,
that 1s fitted to slide in the bottom of the
ratchet-carriage in directions crosswise to the
movable cam-plates, and the lower face of the
rack T* has a pin, f7, projecting from it suffi-

ciently to be acted upon by the grades of the

adjacent movable cam-platé M¢ when the lat-
ter is in its highest position, but which is not
acted npon bv the cam-plate when the latter is
lowered out of track of this rack-pin. Hence it

follows that if the movable cam-plate M°® be

raised in time to be within thetrack of the rack-
pin when the adjacent end of the needle-car-

riage is moving outward, the rack-pin will bear

agamsb the front edge, n® n’ n’, Figs. 6 and
21, of the movable cam-plate, and one of the

_pawls, 32, will act upon its ratchet- wheel R?

to turn the ratchet-serew, and the Wldemno*
and narrowing screw to narrow thefabric; and,

on the other hand if the movable cam- pla,te be --

raised  in time to be within the track of the
rack-pin when the adjacent énd of the needle-
carriage is moving inward, the rack-pin will
bear agamsl the hinder edge n’, Figs. 6 and 21,
of the movable cam- plate, and the oppoqme
pawl, 83, will act upon its ratchet-wheel R? to

tarn the ratchet- screw, and the widening and

narrowing serew to widen the fabric.
" In order that the cam-plate corresponding

with one of the widening and narrowing screws .

may not interfere with the rack-pin appertain-
ing to the other of these screws, the rack-pins

are located at the opposite end of their respect-
ive racks, and the cam-plates M® M5, Fig. 21,

are not located in the same line.

From the arrangement of the parts of the
pres¢nt machine 1t is necessary that in it the
rack, after doing its work, should be brought;
central posmon which 1s accom-

upon the rack-pins. - During this movement to

a central position the pawls must not impart
motion to their respective ratchet-wheels, and

such motion is prevented by means of guard-

plates secured to the adjacent cheeks of the

ratchet-carriage in position to hold the pawls
out of gear with the ratchet teeth when the

rack is returning to its central position.
The momble ca- plates M5 MS are hmged_

™.

This pawl-block carries two .
pawls, 5% S® Tigs. 7 and 9, which are pivoted

= —
—
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fast to a stationary bar; N, which holds the |
stationary jaws, and tbey are raised in the

present machine at the proper times to effect
the quarterly revolution of the widening and

-narrowing screws by means of pattern-barrels.

One of these Larrels J?is appronriated to each
pPHroj

‘movable cam-plate, and the two barrels are se-

cured to the same shaft B, Each pattern-bar-
rel has as many pin-holes in it as there are to
be rows of stitches in the fabric, and each pat-
tern-barrel revolves beneath a lever, 12, which

18 connected with the movable cam plate above

by means of a rod, 52 The pin-holes are ar-
ranged 1n a helical line, and the end of the bar-

- rel-shaft is formed into a screw of the same

pitch as the helieal line, so that when the bar-

_ Tels are turned all the ho'es in each are made

ing lever, 12, _ - -
A ratchet-wheel, R, for each pattern-barrel
13 secured to the barrel-shaft B? and a corre-

to pass in succession beneath the correspond-

sponding pawl, S5 is arranged to act upon the
- teeth of each ratchet-wheel. The pawl is piv-
oted to the arm of an L-formed lever, L5, whose
- other arm is connected by a rod, °, with one

arm of a vibrating beam, L&, The arms of
this vibrating beam project in opposite direc-
tions from a rock-shaft, Bl% that extends across

the frame of the machine and is fitted at its.

hinder end with a forked arm, H?, whose

branches extend upward by the side of the |
sliding bar C4,

The hinder side of this slid-
ing bar ig furnished with two pins, 12 15 one
for each branch of the arm H3.  The front side
of the sliding bar is also fitted with two pins.

17 /% before described, each of which is located

in a proper position to be struck by a corre.

- sponding pin, /%, secured to the adjacent ratel-
~et-carriage J’, when that carriage is moving

with the needle-carringe toward the adjacent
end of the frame of the machine. From this

construction of the parts it results that as the

needle carriage moves toward each end of the
bed-frame the slide-bar C*is moved by the pin
ot the ratchet-carriage, the vibrating lever B3

18 rocked to force one of the pawls S5 against

the teeth of its ratchet-wheel, and thus turn

- the pattern-barrels and move one pin-hole of

each barrel from beneath the corresponding

cam-Dlate lever, 1%, and bring a succeeding pin-
‘hole beneath this lever, while the other pawl.
1s drawn over the teeth of its ratchet-wheel to

be in position to move it and the pattern-bar-

Tels when the needle-carriage moves in its op-

posite direction. |

T'he pins f° fSupon the s]iding bar G4, which

operate the forked lever H3 and pattern-bar-

rels;aresolocated with reference to their forked

lever and to the pius f7 2, that effect the re-
versal of the movement of the needle-carriage
by acting upon the lever T of the rock-shaft B,

before described, that the movement of the
pattern-barrels is effected just before the move-

mentof theneedle-carriage is reversed. Hence
if there be a pattern-pin (in the pin-hole of the
pattern-barrel) which is brought under the le-

ver of the movable cam-plate that is nearer
the end of the machine toward whicl the nee-

dle-carriage is moving, this movable cam-plate
will be raised before the needle-carriage re-
tarns, and it will be in position to act upon the:
rack-pin of the ratchet-carriage during the
refurn of the needle-carriage. This rack-pin
will then be acted upon by the hinder edee of
the cam-plate, and the ratchet-carringe and

-selvage-needle carriage corresponding there-
wi h will be made to travel toward the end of

the necdle-carriage, by which means, as before
described, an additional needle will be brought
into operation and the fabric will be widened.
If, on the other hand, there be a pattern-pin
(1n the pin-hole of the pattern-barrel) which is |
brought under the lever of the movable cam-

plate that is farther from the end of the ma-

cbine toward which the needle-ca rriage is mov-
ing, that movable cam plate will be raised be-
tore the needle-carriage returns, and it will be

1n position to-act upon the corresponding rack-
pin of that ratchet-carriage which advances
first daring the return of the needle-carriage.

T'hat rack-pin will then be acted upon by the
front edge of the ecam-plate, and the ratchet-
carriage and selvage-ueedle carriage corre-
spouding therewith will be made to travel to-
ward the center of the needle-carriage, by

‘which means, as before described, one of the o

working-needles will be withdrawn, the gap
will-be closed up, and the fabrie will be nar-

rowed. 'Hence it follows that thearrangement

of the pattern-pins in the pattern-barrels con-
trols the width of the fabrie, and this may be

vailed by varying the position of the pattern-

pins:  When the pins are withdrawn from both
patteru-barrels for a number of strokes of the
needle-carriage the selvage-needle carriages
will retain their positions, an:l the fabric will
be of uniform width for a number of rows of
stitches corresponding with that number of
strokes, | - | |

~ In the present machine the pawls $° are

made reversible, so that they may be turned
overon theirpivotsandsetto turn their ratchet-

~wheels and the pattern-barrel backward. The

tength of the pawls is also such that pattern-
pins which are used for widening when the
pattern-barrels are turned in one direction are
brought under the movable cam-plate levers
at proper times to narrow when the pattern-
barrels are turned in the opposite direction.
This arrangement is advantageous, as it per-
mits the machine to form continuous sheets of
tabric composed of duplieate patterns produced

by alternate widening and narrowing, the po-
sition of the pawls being changed by hand on

completion of each pattern. Inorderthatthe

‘machine may 'stop itself when each pattern is

completed, two stop-pins, /° f1, Figs. 11 and
12, are employed, one secured in each head of
one of the pattern-barrcls, "One of these stop-
pins, when the pattern-barrel is movin g in one
direction, is brought Leneath a stop-lever, L2,

| projecting from a rock-shaft, A% so as torock

.. ""'I.
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that shaft when the pattern-barrel reaches its | riage.

limit of motion toward theleft-hand end of the
machine. The other stop-pin is brought-be-
neath a second stop-lever, L', pmJ(,(,tmg from
the same rock-shaft, so as to rock that shatt
when the pattern- balrel reaches its limit of
motion toward the right-hand end of the ma-
chine. The rocking of‘ this shaft by the stop-
pins is made to effe(,t th(l stoppage of the loom
in the following manner: The driving-shatt B
is fitted with txm belt- pullm s, one of Whmh P,
is fast to it, while the other, P?, turns 1 10%]§
upon it, and 2 shifting-bar, C° having pins
whicl embraoe the edﬂps of the iiving-belt,
isemployed to shift the belt from the fast to
the loose pulley. Thisshifting-bar1s connect-
ed with the arm of a bell- cmnlx, L1, whose op-
posite arm has a weight, P, upon it ‘that tends
constantly to shitt the belt to the loose pulley
128 Thlbtendencv is prevented, so long as the
machine is ranning, by means of arocking arm,
L2, which 1smserted behind anarm, L', secured
to th shaft ot the weighted bell- cmuk | Pl
and holds it in its position with the Welfrht
raised. A second rocking arm, L', sccured to
the shaft of the arm L%, bears upon the arm
L1, that projects from the rock-shalt A2 of the
bt()]") Jevers L® 1.2 so that when this rock-shaft
is rocked by the stop pins the arm L is dis-
engaged and the weight 1s per mitted to shift
the belt to the loose pnlh) I'rom this con-
struction it results that the machine stops it-
self whenever the pattern is comypleted, so that

the attendant can reverse the pawls of the pat-

tern-barrel and. set the machine at work to
d upllcate the patternininverted order by wid-
ening the fabric where it was previously nar-
1"owed and narrowing 1t w hem 1t was previ-
ously widened.

The yarn or thread is fed to the series of
needles by a tubular thread-guide, J, which 18

situated in front of the sinkers and 1 1s fiffed to

a carriage that slides longitudinally upon ways
secured to the front side of the sinker-cam
bar H. This thread-guide has the form of a

~flattencd tube, the lonner axis of its elliptic
" ¢ross-section bemn hmmout‘ll

Its shank is
secured.to a slide, R, which slides vertically
ina broad dov etﬂlied grom ¢ formed in the face
of the thread-guide carriage I. The hinder
side of this slide has a pin 1}I’OJF’Ct1Hg from 1t
which passes through a vertical slot in the

thread-guide carriage, and Is recewed into and

Operated by a cam-groove, v, formed 1n the
front side of the cam-bar H, and whose pecu-

liar form is.shown of the natural size at Ifig.

23. Hence when the thread-guide carriage 18
moved longitudinally the Inner .end of the
thread-guide is at times depressed below the

range of the needles and is at other times raised

aboveit. The thread-guide carriage is moved
alternately to and fro by means of two bump-
ers, M and N, which are carried along with
tho s lvage- needle carriages, and whicli come
altermtdy in contact with the opposite sides

of the snug o, secured to the thread-guide car-

|

As the thread- onide to act pmperly
must always occupy a certfun position relative
to the outmost selvage-needle, and as in the
widening and narrowing of th work the posi-

tion of thL, needle is clnnged with respect to -

the needle-carriage, cach bumperis secured to
one of the Heh"'tﬂ‘(‘wlleedle carriages, and 1s thus
combined with the traveling qeh age-needles,

S0 as to move with them when Wulenmg‘ and

narrowing takes place, and thus maintain the
thread- nmde in its proper relative position to

the 011tmost selvage-necedle.

In order that a tl”ht selvage may be formed
by the machine we are descnbm it 1§ con-
stracted and operated in such mmner that no

folds of yarn are formed for the outinost nee-

dles that are working, so that the yarn to form

the selvage-stiteh and the next thereto 1s

drawn from the loops of the inner stitches. In
order to accomplish this the sinker which 1s
outside of the selvage-needle, (swhatever posi-
tion the latter may oceupy,) ‘md the adjacent
sinker between the first two needles at the sel-
vage, are drawn upward, (when the thread-
guide has fed thread over the needle-stems ,) 80
thattheirsnugsare out of the rangeof the cam-
oroove that depl esses them, and consequently
the%e sinkers are not dL[)lBSSEd to form folds
of varn, as the remainder are, by the action of
the cmn -2TO0VE.
It is an advantage in a machine to employ
a thread-gunide of sufficient breadth to resist
strains. In order that this may be done in a
machine having the mode of operation in knit-
ting of the machme we are describing, an ar-
mngemcnt must be made to prevent the Inter-
ference of the thread-gnide with the sinkers.

In order to effect this in this machine five of
the sinkers, in addition to the two above men-.

tioned, are thdmwn to form a space for the
thread-gunide as it rises to feed yarn to the
needies. These, withtheothertwo,nakeseven
| sinkers to be raised, and in the machine we
are describing the whole seven are raised si-
mulmneouslv by means of a lifter, &, If1gs. S,

9, and 10, that is secured to a s]ule, Q, which

slides up and down in a agroove in the plate of
the slide-block €/, This lifter projects forward
from the lifter-slide into notehes formed in-the
hinder edges of the sinker-slides, and the lifter-

slide (Q 18 pmnded with a pin, ¢, whlch pro-

JGLtS from its front into a cam-gr oove, °, Kigs.
7 and 22, formed in the npper pmrt of the caln-
bar H, sitnated in front of it. The slide-block
C/, as bef'ore described, moves to and fro with

.the traveling selvage- m,edles, so that these

lifting devlces k trav el to and fro, and are al-
waysin the proper posmons to raise the proper
sinkers of the series, however the fabrie be
widened or narrowed.

In order that the sinkersmay rise when acted
upon by the lifter, a gate, &/, Figs. 7 and 22,18
formed 1n the ﬂroove of the bmker cam bfu‘ to
permit the snugs of the sinker-slides to pass
out of and into the cam-groove when the sink-
crs are raised and lowered, and as this ma-
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chine is constructed to widen and narrow at
each selvage a sinker-lifter is provided fur |
~each selvage needle carriage. As no loops are.
~formed for the outer two ueedles, they, in re-
~ceding into their nosing, ténd to draw yarn

both from their right and left sides to make
the loops, and consequently from the thread-

~guide as well as from the fabiic.

As it 1s desirable, in order to form a tight
selvage; that the yarn should be drawn from
the fabric alone aud not from the thread-guide,
thedelivery of thread from the latter is checked
in this machine while the needles are receding
uutil their receding heads pass within the range
of travel of the inner end of the thread-guide.

In order to check the delivery of yarn the

latter is griped Dbetween two jaws, the one |

formed by the upper side of a eross-bar, j, [Nigs.
9,8, and 8% and the other consisting of a leath-

er pad, j', which is secured to the shank of the |

thread-guide, so that when the latter descends
(fo bear the yarn down upon the selvage-nee-
dle stems) the yarn is griped between the pad
and the cross-bar. As the needles recede in

‘the nosing their heads pass inside of the line
-of travel of the inner end of the thread-guide,

and if the yarn were griped after this passage
1t would De strained or broken by the drag of

the needles in receding to their farthest in-

ward positions. Hence the gripe is relaxed in

the present machine by the partial raising of

the thread-guide Ly the action of the inner
slope, 7/, Iigs. 5 and 23, of the cam-groove r,
so that the leather pad on the thread gnide
shank is lifted from the bar beneath. The
withdrawal of the sinker outsideof the sel vage-
needle renders it necessary to depress the

thread-guide sufficiently to Lear the thread |

down upen the stems of the needles, so that as

they recede their barbs may pass over the
thread, and that it may be received in their
hooked heads, and this is effected at the proper

moment by the form of the cam-groove. ‘As,
however, a double under support, F, is em-
ployed in this machine, and the outmost num-

ber, i, thereof would, from its position.prevent

the descent of the thread-guide, if the latter
were horizontal, and were moved vertically
dowunward, the thread-gunide is set at an an ole,

asshown at Figs. 5,8, and 82, and is construct- -

ed so as to move in the direction of its length.
This movement of the thread-guideis effected
by forming the shank, which conneets it with
the slide R, of a spring-plate, and by securing
an inclined Llock to its outer face in such a
position thatas the shank is earried downward
Ly the descent of the slide this inclined block
bears against the inner face of a cross-Dbar, P’
and forces. the shank and the thread-guide
connected therewith to mové inward as it de-
scends. S - .

As the fabrie is formed it passes downward.

and backward under the bottom of the need'e-
carriage to an intermittent take-up consisting

of a pair of take-up rollers, M’ and M?, whose

Journals are supported in bearings formed in |

~anism into operation.

brackets that projeet backward from the end
plates of the needle-cariiage. One of these
rollers, M? is covered with india-rubber, so
that it may adhere strongly to the fabrie. The
other, M/, merely lays against the oOpposite
side of the fabrie, and by its weight presses
the fabrie against the rubber surface. The
lower roller, M2 is turned to take up the work
by means of a worm, M5, whose thread elngages
in the teeth of a worm-wheel, m/, secured to
the shaft of the 1oller near one of the Lrackets,
The worm has a ratchet-wheel, RS, secured to

[Its shaft, and a pawl, S, is pivoted toa vibrat- -
Ing arwm, LS, that is hinged upon the worm-

chaft, so that whenever the arm is raised the
pawlcatching-in one of the ratchet-teeth shall
turn the worm to cause the rollers to draw up -

‘the work.

~The arm 15 is raised  whenever it descends
by means of a fixed incline or cam, N, Fig. 3,
secured to the frame of the machine near one
of its ends over which the lower end of the
lever is carried by the movement of the needle-

‘carridge.” The take-np thus described is ar-

ranged to act intermittently, according to the -

‘necessitiesofthe machine,inthe following man-

ner: A whip-roller, M3, is supported by radias-
bars ander the needle-bed in the folds of the
work between the nosing and the take-up roll-
ers, so that as the work is formed and its length

increased between the nosing and take-ap roll-

ers the increasing depth of the fold in whi-h

| the whip-roller lies permits the latter to de-

scend, and this deseending movement of the
whip-roll is made to throw the tuke-up:-mech-
Inorder to accomplish
this a spring-arms A% is attached to the hub of -
one of the radius-bars BS, in a position to eatch

behind the vibrating arm LS, The position of

this spring-arm is such that it engages behind

‘the vibrating arm whenever the latter i« raised

by the cam, and holdsit in its raised position. . -
As, however, the knitting proceeds and the

whip-roll descends, the spring - arm, rocking

upward as the radius-bar B® turns, releases the
vibrating arm, which descends by its weight,
so that its pawl engagesin a tooth of the ratch-
ct-wheel on the worm-shaft., Hence when the
vibrating arm is again raised by the passage of
its lower end over the cam NS the take-up roll-
ers will be turned by the action of the pawl,
and the fabric will be taken up. The taking

up of the fabrie by shortening that portion
~which 1s between the . take-up rollers and the

nosing diminishes the depth of the fold in which
the whip-roll lies, so that it is raised up.” As it
rises its radius-bars rock, and ro.-k the spring.
arm A’ into a position to seize and retain the vi-
brating arm LS until a farther increase in the
length of the fabric lets it off. The fabric from
between the take-up rollers is passed over a
stationary board, A%, Figs. 2 and 4. which ex-
tends the whole length of the main frame and
prevents the fabric from interfering with the

mechanism,

In the operation of a knitting-machine it is




desirable that the edges of the fabric should
be strained equally with the central portion
thereof by the take-up mechanism. Asthe fab-
ric made by the present machine varies 1n
width, the erdinary take-up rollers will not of
themselves vreserve a sufficient strain at the
selvages. The strain at the selvages is equal-
ized in the present machine by increasing the
diameter of the body of the whip-roll M? in pro-
“portion to the increased widih of the fabrie.

To this end the portions of the whip-roll over

which the wider paris of the fabric pass are
made conical, as represented at Figs. 5 and 7,
while the central portion is ¢ylindrical, so that

as the fabric widens and narrows the selvage

is drawn under a surface of greater or less ex:
tent, while the middle of the fabrie is drawn

over a surface coustantly of the same extent,

by which means the cquability of strain 1s
maintained. *

[n knitting work of variable width difficulty
is experienced from the strain of the take up
upon the selvage-needles as the work widens,
which strain tends to drag them toward the
“middle of the fabric. In order to obviate this
defect we have combined an adjustable temple
with the widening and narrowing apparatus,
so that it is moved as the work varies to main-
tain the selvage in its proper position, thus re-
lieving the selvage-needle of the strain. AS
the machine we are deseribing is constructed

to widen and narrow at each side of the work,

it is fitted with two disk-temples, K? K2, each
of which is secured to a separate block, K3,
which has a serew-thread on it that is fitted
uapon the screw L/, which is similar to and par-
allel with the widening and narrowing screw
above.

which their inner journals turn. The outer end
of each temple-serew extends through the ad-
jacentplate of theneedle-carriage, and is there
fitted with a cog-wheel, m°, whose teeth engage
with those of the annular wheel m®.  The cog-
wheel m? has the same number of teeth as the
wheel B8 of the widening and narrowing serew
“above, and the temple-serew has the same piteh
as that screw, so that each temple-screw 1s op-
erated to move its templein harmony with the
movement of the selvage-needlecarriageabove
it, so as to adjust the position of that temple
to the number of needles at work, and thus
keep the temple in the proper position with re-
spect to the outmost selvage-needle under all
variations.in the width of the fabric. The va-
riation in the diameter of the ¢nrnical ends of
tie whip-roller tends to change the direction
in whiceh the selvages-of the fabric extend in
- passing from the knitting-point to the take-up
" rollers, and thus tends to drag the work at cer-
tain times from the temples. In order to ob-
viate the injurious effect of this tendency, a
- guard-plate, ¢¢, Figs. 5 and 9, is secured to
each temple-bloek to bear against the under
face of the fabric and prevent the fabrie from

The screws of the two temples extend .
right and left from a central box, @, Fig. 1, 1n

]

| being borne out of its proper direction by the
. larger part of the conical whip roll.

In the operation of knitting it is also desira-

‘ble that each part of the cloth throughout the

whole width of the fabrie should be subjected
to the same straim.
chine widensand narrows,aspecial contrivance
is used to increase and decrease the pressure
of the whip-roll in proportion to the increase
and decrease in the width of the fabric, so that
the strain upon each part of the fabric shali
remain about the samme, whether the fabrie as
a whole widens or narrows. This is effected
by connecting each radius-bar B of the whip-
roll with a spring, Z, Figs. 5 and 9, by means
of a cord that passes over a pulley secared to
the needle-carriage. The opposite end of each
spring is made fast to a cord which is wound
apon a barrel, Z/, and the cords of the two
springs are wound in the same direction upon
the barrel, so that by turning it in one direc-

‘tion the springs are strained to a greater ex-

tent to cause the whip-roll to press with great-
er force upon the cloth, while by turning the
barrel in the opposite direction the tensions of

‘the springs are lessened, so as to relax the

pressure of the whip-roll on the work. In or-
der to vary the tension of the springs accord-
ing to the variation in the width of the work,
the cord-barrel is fitted with a wheel, Z? upon
which a cord is wound, and the end of this
cord is made fast to one of the temple-biocks

K3, s0 that when the work widens and the tem-

ple is moved outward the-cord-barrel is turned
to wind ap the spring-cords and strain the
spring to a greater extent, and when the work
parrows the inward movement of the temple-
block slackens the strain upon the springs.
Hence the variation in the tension of the
springs, and consequently in the strain exerted
on the fabrie by the whip-roller, which the
springs control, is made to vary with the great-
er or less width of the fabric being formed.

~ In operating the machine thus described the
movement of the needle-carriage to and fro

carries the needles in operation over the sup-
‘ports I F beneath, by whose action the nee-

dles are pressed against the bar ¢ above, so as
to close their barbs. These supports in the
present instancé are made to rise and fall in
the manner described in our patent dated Ieb-
ruary 16,1838, and are constructed 1n two parts,
one part, k%, of which is on the inner side of
the sinkers and effects the raising of the nee-
dles, while the other part, k% is on the outer
side of the sinkers and supports the needles
during the feeding of yarn and the descent ot
the sinkers to form the loops. The supports
are alternately raised and depressed at the
proper times by means of a slide-bar, 5, whose
apper graded edge operates upon pins that
project from the stocks of the supports. Mo-
tion is imparted to this slide-bar by a vibrat-
ing arm, H, that projects upward from the
rock-shatt B!, which, as before described, 18

‘As the fabrie in this ma-
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caused to rock, as the carriage approaches the

~end of its stroke in either direction, through

the intervention of the slide-bar C*at the back

~of the machine and the pins /8 of the ratchet-
. carriages., = | | -

~ When the needles or other parts of the ma-
chine are to be adjusted by hand it frequently
happens that it is advantageous to prevent the

~under supports from acting upon the needles.

In order to permit this the vibrating arm H*is

not made fast to the rock-shaft B, but is piv-

oted loosely thereon; and it isdriven by a pin

‘projecting from an arm H5 TFig. 4, which vi- |
brates with the rock-shaftinto a socket in the.

vibrating arm. The hub of this driving-arm

18 constructed to slide endwise on the rock-
- shaft B'%, so thatits pinmay be withdrawn from-

the vibrating arm H¢4, thus leaving the latter
free to be moved by hand to place the protu-
berant part of the slide-bar S between the pins
of the two under supports where it does not
hold up either, but leaves them in their lowest
position. When themachineisinoperationthe
driving-arm H? is held in place by means of a

. spring which is coiled upon the rock-shaft B,
- This spring, by forcing' the driving-arm H5 to-
~ward the vibrating arm H* holds the pin of :

the former in the socket of the latter.
- When the machine thus described is in op-
eration, and the movable cam-plate MS, Figs. 6

‘and 21, is raised to narrow the fabric, the rack-

pin of the ratchet-carriage passesalong and is
moved by the grades on the front edge of the
movable cam-plate during the movement of the

~needle-carriage from the center toward the end
- of its track, and on the returning movement
-of theneedle carriage this pin passesalon g and

1s moved by the front edge of the stationary
grade »° before it is returned to a central po-

- sition by the jaws n'° 219, By-the movement

of the rack-pin, as before stated, the traveling
selvage-needles .and selvage-needle carriage,

. thetransferring-hook, theratchet carriage, and
the temple-block are all moved and in the fol-

lowing manner: The movethent of the rack-
pin by the grade »° throws down the transfer-

ring-prong to take up the stitch on the inter-

mediate needle next the innermost traveling
needle, and the point of the prong is depressed

- 1nto the secondary groove of the needle, so .
- that the stitch on the needle can pass readily

onfo the transferring-prong. No niovement

- of the selvage-needle carriage takes place at

this time, as the cam-eollars compensate the

~ screw action of the widening and narrowing

screw. ' The next grade, n extends parallel
with the line of travel of the needle-carriage, so

that it simpiy holds the rack-pin and the parts
- operated thereby in place while the slide-pin is
passingoyerit. Duringthispassagetheneedles |

are being drawn by the needle-cam groove oat
of the stitches, and the stitchupon theneedle to
which the transferring-prong wasappliedis left
upon that prong. During the firstpart of the
movement of the rack-pin-along this grade the

selvage-needles are pushed forward by the ac- |
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| tion of their cam-grooves out of the nosing f,

Fig. 17, so that their shanks are clear of the
partitions of the hosing, and that they may
be made to travel inward from the adjacent
end plate of the needle-carriage. The move- -

~ment of the rack-pin by the grade n? causes

the selvage-needle, the transferring-prong with

-the stiteh upon it, the lifter that raises the

sinkers,and thedriverthat withdraws the work-

‘ing-needle all to travel inward the space of a
stitch, and after the rack-pin has passed this

grade the continued movement of the needle-
carriage causes the driver ¢’ to be borne back
by the operation of the narrowing-cam G’, so
as to withdraw the needle whose stiteh- has
been taken off by the transferring-prong from

the series at work andleave it withtheidle nee- *

dles. Then,as the needle-carriage approaches

-the end of its stroke, the pin /¢ of the ratchet-
- carriage, by moving the slide-bar C%, operates

the rock-shafts B* B2, and reverses the move-

‘ment of the needle-carriage, at the same time

operating the pawls of the pattern-barrelsand
shifting the under supports. When the car-
riage returns fron the end plate of the frame
the needles are moved forward in their bed by
the action of their cam-grooves while the rack-
pin is passing toward the stationary grade n8,

.and the working-needle which is now next

the selvage-needles enters-the stitch on the

transferring-prong. The selvage-needles are
‘also drawn back into the nosing by their cam-

groove, so that their heads are in line with

‘those of the intermediate needles. The move-

ment of the rack-pin by the stationary grade n?® °
rocks the transferring-prong backward, so that

it is withdrawn from the stitch which is left
-upon the needle that entered it., |

Wlhen the movable cam-plate M5, Figs. 6 and
21, is raised at the proper time to widen the
fabric the needle-carriage, traveling from the
end of its track toward the center of the ma-
chine, carries the rack-pin against the grade
on the hinder edge of the cam-plate. The move-
ment of the rack-pin by the first third of this

grade n’ causes the selvage-needle carriage

withitsneedle,the widening-driveri?, the trans-

ferring prong, the sinker-lifter, the rack-car-

‘riage, and the temple-block all to travel to-

ward the adjacent end plate of the needle-car-
riage, and a gap is left for the insertion of an
intermediate needle. When this movementis. -
taking place the snugs of the selvage-needles
are 1n the part of their cam-groove which is.

nearest the front of the machine, and conse-
quently the shanks of selvage-needles are out
of the nosing, so that they can travel freely .

pastthe other needles. During the passage of =

the rack pin over this portion of the grade the
cam-collars are furthering the widening and
narrowing serew i moving the selvage-needle
carriage, so that the selvage-needles are moved
outward the spaceof a stitch., During the pas-
sage of the rack-pin over the remaining two-

thirds of the grade the cam-co!lars compensate

the movement of the screw, and consequently
LB : ' i .
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 the selvage needle carriage retains its position
- upon the needle-carriage; but as duaring this

period the widenin w-drwer 1s operated by the
-~ cam G?, the 1dle- needle uncovered by the out-
ward movement of the mnermost selvage-nee-
dle; is pushed forward into the gap left bv the
{ravel of the selvage-needles outward, and the

movement of the driver for this purpose com-

mences as soon as the selvage-needle carrmn‘e
has traveled the reqnired distance.

As there are no cam-collars on the temple-
serews and ratchet-carriage serews, the tem-
ple-blocks and ratchet - carriages are moved,
whenever théir screws turn, in exact ratio to
the turning of their screws, and their -total
amount of movement 1s emctly equal to the
movement of the traveling selvagg-needles.

In the operation of the machine thus de--

seribed it sometimes happens that the sinker-
slides are accidentally broken. When this
takes place the broken slide or slides tend to
spring the cam-bar H forward from the slide-
block C/ of the salvage-needle carriage. Ad-
vantage is taken of this e ndency 1n the pres-
ent machine to effect its stopping wlhen break-
age takes place. To this end an armn, U? 18
extended forward from one of the slide-blocks
C/, so0 as to overlap the cam-bar H. Theover-
]app*nw extremity of this bar 1s fitted with a
set-screw, 2%, whose head is set to just clear the
face of the 0’1111 -bar when the machbine 1s run-
ning properly. Hence when a broken sinker-
Shde springs the cam-bar forward the head of
the set-screw jams against the face of the cam-

* bar and holds the needle-carriage from mov-.

ing, the driving-belt meanwhile slipping on its
pulley, thusnotifying the attendant that break-

age lias oecumed ana that the machine re-

quires attention.

In the machine thus desu"lbul thie move-
ment of the thread - cuide is effected by the
bumpers projecting from the traveling seltage-

- needle carriages, rmd consequently the move-

ment of the thIE‘ld gnide depends upon the
position of the selvage-ncedles, which are the
traveling necdles 1n this mfwhme so fhat the
delivery of yarh 1s varied in eorresmnduwu
with the position of the traveling needles rela-

tive to the other needles of the machmo, more

varn being fed when the traveling selvage-
needles are nearer the adjacent ends of the
carriage than when they are farther there-
from. In this machine, also, the selvage-nee-
dles and the slide-bar C* and its connections,
which effect the reversal of the movement of

the needle-carriage, are combined by means of
- the selvage - needle carriage, the ratchet-car-
riage, whose rack - pin operfltes the slide-bar
Ct, and their screws and gearing, so that the
reversal of the movement of the needle - car-
riage, which changes the direction in which
the yarn is fed to the needles, depends upon
and is controlled by the position of the travel-
ing selvage-needles, being effected sooner or
Iater according as these tmvelmn needlies are
movel toward or from the farther end of the

T

‘stead of automatically.

gang of needles at work, If the needle- car-
riage were made stationary and the thread-
guide were moved past 1t, as 18 a common ar-
rangement in knitting- mfwhmefs the mechan-
ism of the machine may be adapted to such a

“change in the construaction. of the nmcl}me and

still retmn these features. |
Although the machine above deseribed em-

bodies all our improvements, the several parts

of ourinvention are not limited in their appli-
cation to a machine constrocted as before de-

scribed, as parts of it may be applied with ad-

vantage to other knitting-machines—such, for

‘example, as those in which a part ot the move-

ments of the machine are effected by hand 1n-
Thus the serews may
be moved by hand at suitable intervals and in
a proper manner to move-the ratchet-carriage,
the traveling needle-carriage with 1ts appurte-
nances, and the temple-block instead of anto-
matically, Neitheris the invention limited to
a knitting-machine in which all parts thereof -
are used sunult.:l,neously, as some parts of the
invention may be used without others.. Thus,
for example, a knitting-machine or knitting-
loom may bLe constructed to widen the fabric
upon the plan devised withont narrowing it,
and vice versa. Nor do we limit the invention
to a knitting-machine of the precise construc-
tion of pqrts herein described, or to the precise
mode described of imparting the requisite mo-
tion to the parts thereof, as these may be va-
ried as circumstances may render expedient to
suit particular cases or the views of different
constructers or manufacturers, or-to adapt the
machine to various kinds of knitting. Thus,
for example, the mechanism that connects the
widening and narrowing screws with the tem-
ple-bcrews may be located upon the end plates
of the frame of the machine, and its construec-
tion may be varied to adapt 1t to these new po-
sitions, and the connection of the screws may
be made by means of cog-wheels and shafts,
or by means of a chain running upon sprocket-
wheels, orin any suitable mauner that will ac-
complish the desired result.

Some of the improvements thus deseribed
may be applied to the transference of stitches
at parts of the work between the selvages by

arranging traveling needles at correspondlm

parts of ‘the series of needles employed . and

adapting the mechanism that operates thewn

to the work to be performed.

The foregoing examples are given to show
that the mode of carrying the invention into
practice may be modified without chan oing the
principle thereof:

We claim as our invention and de"sire to se-
cure by Letters Patent—

1. The combination of a traveling. needle in
a knitting-machine with antomatic mechanism
for causing it to travel along the gang of nee-
dles of the machine, substantially as set forth.

2. Thecombinationof atravelingneedle with
mechanism for withdrawing the needle whose
place the traveling needle 1s to occupy from

?_;
\
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the gang at work previous to the sabstitution
of the traveling needle in its place, substan-
tially as set forth. . - = N

6. The combination of a traveling needle
with mechanism for reinserting the other nee-
dle of the gang whose place the traveling nee-
dle has occupied after the traveling needle has
been removed therefrom, substantially as set
forth. | o S :

4. The combination of a traveling needle
with a mechanical instrument for transferring
the stitch from the needle that is withdrawn
from the gang at work to an adjacent needle,
substantially as set forth, R

5. The combination of a traveling selvage-

needle with & thread-guide by means of de-
vices which cause the thread-guide to vary its
- delivery of yarn in correspondence with the

~change in the positionof the traveling selvage-

needle relative to the other needles of the ma-

chine, substantially as set forth.

0.~ The -combination of a traveling needle

with a series of needles which move to and fro
past a thread-guide, but do not travel laterally

to each other, substantially as set forth,
- 7. The combination of a traveling selvage-

~ mneedle with mechanism for reversing the move-

ment of the needle-carriage in such manner
that the time at which the movement is re-
versed depends upon the position of the trav-
eling selvage-needle, substantially as set forth.

8. The combination of the series of sinkers .

of a knitting-machine with a traveling instru-
- ment for withdrawing the sinkers which hap-

pen to be at the selvage of the fabriec from.|

their positions in the series, substantially as
set forth. L -
9. The.combination of the series of sinkers

of a knittin g-machine with a traveling instru-.
ment for withdrawing a portion of the sinkers
outside of the gang at work -from their posi-

~ tions in the series, substantially as set forth.

10. The combination of instruments for grip- |-

ing the yarn with mechanism that causes them
to act at the time the selvage-ncedles are form-
Ing their loops, substantially as set forth.

.
!
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~ 11. The combination of gripin g-1nstru ments -
with mechanism' for operating them and the

needles in such manner that the gripe is re--
laxed in time to prevent the breaking of the
yarn by the action of the needles, substan-
trally as set forth, -

12. The -combination of the thread - guide

with mechanism for depressing it immediately

after the last needle in the series at work has
been fed with yarn and-before that needle is.

withdrawn into 1ts nosing, snbstantially as set

forth. R | |
15. The combination of traveling temples

with a knitting-machine for forming work of

variable width in such manner that the posi-
tion of the temples is varied as the number of
needles at work increase or diminish, sabstan- -
tially as set forth. | -

14. "The combination of a whip-roll of une-
qual diameter at different parts of its length . -
with the take-up rolls of a knitting-machine,
substantially as set forth, o o

- 15. The combination of instruments for va-
rying the strain upon the fabriec between the
place where knitting is effected and the take-
up rolls with a knitting-machine for forming

work of variable width, substantially as ‘set

forth. . o
16. The combination of under sapports hav-

ing bearings for the needles outside of the”

sinkers with a depressible” thread-guide con-
structed and opcrated substantially as set

_forth.

In testimony whereof we have hereunto sub-
scribed our names. - .

JOSEPH K. KILBOURN.
'EDWARD E. KILBOURN. .

- Witnesses as to
bourn: B
- JAMES BUEL, .

JOHN A. WALKER. :
Witnesses as tosignature of Edward E. Kil-
bourn: S | “
FREDERIC . PORTER,

SAML. C. BARNUM.,

signaturébf’ Josep}i K._ Kil- -

. @
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