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UNITED STATES

PAaTENT OFFICE.

JOSEPH K. KILBOURN AND EDW. E. KILBOUR

N. OF NORFOLK, CONN.

IMPROVEMENT IN KNITTING-MACHINES.

Specification forming

part of Letters Patent No. 21,762, dated October 12, 1858.

Ta all-whom it may concern :

Be it known that we, JosEPH K. KILBOURN
and EDWARD E. KILBOURN, of Norfolk, in the
-~ county of Litchfield and State of bmmectieut
have invented certain new and useful Improve-
ments in Kmttmﬂ Machines, of which the fol-
lowing is a full, clear and ex.:u,t description,
referen ce beilng had to the accompanying draw-
ings, in which—

FKigure 1 represents a side view and plan of
A needle of the full size, together with its slide;
Fig. 2, a side view of a quer and bmker
slide of full size. Fig. 3 represents a side view
~and rear view of a transferring-hook of the full
size. Fig. 4 represents afrontelevation of the
machine of half the full dimensions. Fig. D
represents a rear elevation of the same.  Fig.
‘6 represents a plan of the machine; Fig. 7, a
‘horizontal section of the machine at the lme 7
« of Fig. 3; IFig. 8, a vertical longitudinal scc-
‘tion of the machine at the line & & of IFig. 6.
Fig. 9 represents an elevation of one of the
ends of the machine; Fig. 10, a vertical trans-
verse section of the machine, following the line
x x of Fig. b
-~ end of the needle-carriage. Fig. 12 represents
~a transverse section of the needle-carriage at

the line ¥ Xof Fig. 6; and Figs. 13, 14, 15, 16,
and 17 represent views of parts of the machine
detached from the remainder to-render their
construction and operation more clear.

- QOuar invention has reference to that class of
‘machines by means of which yarn is knit into
fabrics; and the main object of our invention
is to cause the various devices in the machine
which operate directly upon the yarn to nar-
~rowand widen thefabric automatically,accord-
Ing to a previously conceived design or pat-
tern.

Our invention consists in transferring the
stitches from the needlesupon which they have
been formed to other needlesin a series of nee-
dles, for the purpose of narrowing the fabric
and for other purposes, by means of transfer-
~ring-hooks operated in such manner as to en-
ter into the stitches by moving along the stems
-of the needles toward their points.

Our invention consists, farther, in directing

the operation of transferring- hookq or their

equivalents, which transfer the stlt(,hes from
the needles on which they are formed to oth-

~ers by means of a pattern-barrel, or the equiv-

alent thereof, so that the machine, when once

Fig. 11 represents a view of one

| set to work, accomplishes the narrowing of the

fabric an tom atically,according to the mtemletl
pattern or design.

The widening of the fabric in our present
machine is effected in the manner described in
certain Letters Patent granted to us the 16th
day of Iebruary, A. D. 185%, by casting the
yarn over an additional needle by the opera-
tion of the thread-guide; and our present in-
vention consists, further,in directing the move-
ment of the thread-guide by means of a pat-
tern-barrel, or the equivalent thereof, so that
the mac}mle when once set to ‘nork accom-
plishes the Wldenmn' of the fabrie automah-
cally, according to the intended pattern or de-
sign.

In our machine the needles and sinkers are
mounted in a series upon a carriage which
travels alternately in opposite directions, so as
to cause the slides of the needles and of the
simkers to pass in saccession along the inclined
portions ot the grooves of certain stationary
cam-bars," by which their movements in knit-
ting are effected. When, in the operation of
such & machine, the work from narrowing con-
tains a less number of stitches than the num-
ber of needles in the series a portion of the
needles and sinkers are not acting upon the
varn, and consequently the carriage need not
travet as far as it - must when all the needles
are at work; and our invention consists, fur-
ther, in varying the fravel of the carriage in
proportion to the widening and narrowing of
the work.

Our invention also consists in varying the
periods of time at which the pattern-barrel or
1ts equivalent 1s moved 1n proportion to the
widening and to the narrowing of the work.

Our invention also consists in various other
improvements by means of which the opera-
tion of a knitting-machine is improved, as will
more fully appearin the following description.

The several parts of our invention are em-
bodied in the flat-knitting loom represented
in the accompanying drawings. As the ma-
chine necessarily comprises a great number of
parts, we have deemed 1t best, in order to pre-
vent confusion, to represent the mechanism
for widening and narrowing as applied to op-
erate at one side only of the fabric, and we
shall point out, in the course of the following
description, the mode of applying wideniny
and narrowing mechanism to a machine, so
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that widening and narrowmg may take place | wound several times upon their drums, and as

at both sides or selvages of the faburic.

The various operating parts of the loomn are

| supported by a strong rectangualar bed-frame,

A, which should be secured to a suitable table

or bench at a convenient height for the oper-
~ator who tends it. In the upper side of the
frame there are two longitudinal V-shaped
grooves, @ @, Fig. 10, Whmh form ways to sup-

'port and cuide a carriage, D, that is caused to

traverse to and fro from one end of the ma-
chine to the other. This carriage, which we

shall hereinafter call the ‘‘needle-carriage,”

from its office in earrying the needles, is moved
~ to andfro alternately in opposite directions by
the continuous rotation of a driving-shaft, B,

to which power 1s applied by the apphcatlon |

of a belt to a belt-pulley, P, secured to this
shaft. Thedriving-shaftis fitted with a sleeve,
O, Fig. 16, that is caused to turn with the shaft
rby means of a feather running in a correspond-
ing groove in the shaft, and has two friction-
coneS,Q Q’, Fig. 16, seuued to it. These iriec-
-tlon-cones may be brou ght alternately into con-
taet with either one of a corresponding pair of
‘hollow friction-cones, Q? Q% -that are formed
in hubs that run looselv unpon the driving-
shaft B, by means of ashifting-lever, A/, which

18 forked to embrace a groove torme{l by the.
The shifting-

~backs of the two solid cones.
lever depends from a rock-shaft, B/, which is
fitted with an arm, &, whose lower end enters
. a helical groove formed in a drum, P/, secured
to a shaft, B? so that by rocking this shaft B?
~ in one direction or the other the shifting-lever
A’ 1s caused to force one or other of the solid
~ cones into contact with its correspouding hol-
low cone. The hub of each hollow cone has a
drum, P? and PJ secured to it, upon which
drums belts D’ and D? are wound. The belt
from the drum P?is carried to a drum, P, se-

cured to a shaft, B®, and made fast thereto.

The belt from the drum P? is carried {o a cor-
responding drum, P°, upon the same shaft B?,
and 1s made fast thereto. The belte, D/, and
D? are wound in opposite directions upon the
droms P? and P°, so that when one belt, 1D/, 18
being wound upon its drum P?* (by the turn-
ing of tha hub Q° to which it is secured by the
action of its appropriate friction-cone Q') the
shaft B®is turned in the direction of thearrow
-upon the drum P4, Fig. 5, the other belt, D?,
being meanwhile unwound, and when this lat-
ter belt D?, is being wound upon the drum P
the shaft B3 ; 1s turned in the opposite direction
~ to that indicated by the arrow upon the drum
P4, The shaft B3 to which the drums are se-
cuared, has acoe-whee] ¥/, upon it, whose teeth
engage with those of a ra,ek I“r that is se-
cured to the under side of the needle carriage
D, so that the turning of this cog-wheel sha.t'ls
B® alternately in opposite directions by the al-
. ternate action of the two bolts D’ and 1?2
~ causes the needle-carriage to move to and fro
from one end of the bed-frame to the other.

In the movement of the carriage the belts are

each new fold of the belt thus made m*erhps
the preceding folds the curved surface upon
which the belt is winding, while imparting mo-
tion to the carriage becomes progressively of
larger diameter, and consequently winds up
the belt more rapidly and tends to cause the
carriage to progress in a cerrespondinw MmAarn-
ner. |

In the epemtmn of the machine we are de-
scribing it is desirable that the carriage
should progress equably. In order therefore
to compensate the 1rregular1t\ that arisesfrom
the winding of the belts, thedrums P* P° upon
the shaft B3 have eccentric barrels, as shown
at Fig. b, and each belt is secared to its dram
in such manner that it is ‘acting upon the
smallest portion of the eccentric drum when- 1t
is being wound upon the bare surface of the
winding-drum, and that as the belt i1s pro-
oressively wound upon itself it is acting upon
progressively larger porfions of the eccentric
drum. The enlargement of the curved sur-
face of the winding-drum is thus compensated

by a corresponding enlargementin the acting

surface of the eccentric drum, and the move-
ments of the cog-wheel shaft B® and of the
needle-carriage, 0 whlc 118 imparts motion are
equalized.

From the foregoing description 1t appearb
that the mov ement ot the shifting-lever A’ to
throw-one or other friction-cone into opera
tion éffects the reversal of the movement of

the carriage, and that the movement of the

shifting- lever is effected by the action of the
helical groove of the drum P/ upon the rock-
shaft B? according as the rock-shaft is turned
in one dlreutlon or the other. In order that
the machine may be automatic, it 1s essential
that the movementof the rock-shaft B*should
be effected at the proper moment by some por-
tion of the machine, and it is effected in the -
present instance by means of a strap, D3, which
is secured-to a drum, P°, upon the rock Shﬁﬂ]
B2, and whoseends 'tre made fast to two drai:..-

P and P2, whose movements depend upon the

movement of the cog-wheel E’that drives the
carriage-rack I, One of these drums is hung
loosely upon the shaft of thecog-wheel E/, and
is connected by a sleeve with a disk, G/, ad-

jacent to the cog-wheel E/. The cog- wheel 18
fitted with a driver (shown In dotted lines in
Fig. 8) which comes in contact with a snug
secured to the adjacent face of the disk G/,

just before the carriage reaches the end of its
range of motion nearer the standard C. The
drum, being thus turned by the driver, winds
up the strap. D? and moves the rock-shaft B?
in the directionindicated by the arrow applied
to the drum P°%1n Fig. 8. The other drum is
hung loosely upon a counter-shaft, B4, which,

from one of its offices 1n the machme,we shall
hereinafter call the ¢ cam - shaft.” This cam-

shaft is parallel to the cog-wheel shaft B and
motion is imparted to 1t by means of a cog-
wheel E? and a train of beveled wheelb, ¢/ ¢* ¢’
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¢!, The cog-wheel E?is of the same size as that | needle, is moved to and fro. The sinkers, as

It is hang
loosely upon the cam-shaft, and has the bev-
eled wheel ¢’ secured to it, whose teeth engage

1n those of a pairof beveled pinions, ¢®¢?,whose
- axles aresupported by an adjustablestock, H,

hanging loosely upon the cam-shaft B4 The

- teeth of these beveled pinions engage in those

of a secondary beveled wheel, ¢!, made fast to

- the cam-shaft B4 and theresultof this arrange-

ment is that the cam-shaft is driven in the

- same direction as the cog-wheel-shaft B3 and
- at the same speed, with the capacity in the

machine to vary the angular position of the
cam-shait B? with reference to the cog-whedl
shaft B? by turning the pinion-stock H’ upcn
Its axis. The ecam-shaftis fitted with a driver

~ (shown in dotted lines in Fig. 8) which comes

in contact with a snug upon the face of the

. drum P®as the ecarriage approaches the stand-

ard C/ of the main frame, and causes itto turn
with the cam-shaft B*towind up the strap D3,
and thus move the rock-shaft B? in the oppo-
site direction to the arrow in Fig, 8 Inorder
that the strap may not interfere with parts of
the machiune which intervene between the cam-
shatt B* and the rock-shaft B2 itis conducted
around a segment, P, sitnated near one end

- of the maehine.

AT

The movement of the strap D3 by tllrllil.]g;’
the rock-shaft B? operates the shifting-lever
As, however, the movement of the cog-

- wheel shaft B? stops the moment the friction-
- cone 1n operation is disengaged,itis necessary

to provide means to continue the movement of
the rock-shaft B? until the other friction-cone
13 engaged, This is effected in the present ma-
chine by means of a tumbling-bob, TV, which
1s made fast to the rock-shaft B? and which
by its momentum carries the rock-shaft over
n eitber direction to the farthestlimit required

to throw either friction-cone into operation. -

In order to prevent the slacking of the belts
D’ D?, which impart motion from the driving-

- shaft to the cog-wheel shaft by the momentum

of the winding-drums P* P*during the unwind-
ing of either strap by the winding up of the

other, the periphery of each hollow cone is

fitted with a friction-strap, which is pressed

in contact with it by a weight, W, of sufficient |

force to cause thefriction of the strap towhich

- 1t 18 secured to overcome the momentum of the

AL

hollow cone and its drum. |
. The needle-carriage containsthe needles and
sinkers, which constitute two series whose

~nmembers alternate so that there is a needle
‘vetween each two sinkers.

The needles, as
shown at Ifig. 1, have the ordinary hook-

- formed head, the barb of the hook being re-

ceived, when depressed, into a corresponding
groove in the shank or stem. The stems of
these needles differ from the needles hitherto

- used1n knitting-machines in being constructed

with a secondary groove,a? Fig. 1, whose office
1n knitting will be hereinafter described. Each

- needle is secured to a slide having a snug, b,
« upon 1it, by means of which the slide, with its

shown at Fig. 2, are of the ordinary form, and
the shank of each one has a snug, ¢, by means

-of which it is moved to and fro.

'1

|

“yarn to form new loops.

The necdle-carriage D is of rectangular form
and 1s mounted upon the bed-frame, its lower
side being fitted with V-shaped feathers, which
slide in the V-shaped grooves in the top of the
main frame. Upon the npper sidle of this car-
riage there is a block of metal, d, which ex-

tends its entire length and has a series of trans-

verse grooves in it to receive and guide the
slides E of the needles, for which it forms a
bed. The needles project forward from this
bed and pass through a corresponding series
of transverse grooves in a bar, 7, which extends
along the front side of the carriage and forms
a nosing or series of oritices into which the
needles are withdrawn to cast off the loops,
and from which they are protruded to receive
The grooves of this
nosing bave at bottom a V form, so that when
the needles are depressed they are caused, by
the forms of the grooves, to place themselves
at equal di~tances apart and to occupy always
the same positions, whereby the uniform width
of the stitches is secured, and the transferring
of stitches from needle to needle by the prongs
of transferring-instruments is insured.

A second block of metal, g, is supported at
the front” side of the carriage by means of
standards. This block has a series of grooves
1n 1t similar to those of the needle-bed, and it
forms a bed to receive and guide the shanks
of the sinkers. The lower edge, e, of this
sinker-bed overlaps the nosing from which the

| needles protrude, and forms a bar against the

lower side of which the barbs of the needles are
pressed, by the action of the support If beneath,
to close them, so that when they are drawn into
the orifices of the nosing they may pass through
and cast off the loops already formed. The

needle-bed d is surmouanted by a stationary

needle-cam bar, G, which is supported by the
standards C C’ of the main frame of the ma-
chine, and has a cam-groove in its lower fice
to receive the snugs b of the needle-slides, and
thus 1mpart motion to the needles as the car-
riage 1s moved from one end of the frame to
the other. | a

The form of the cam-grooveis shown in dot-
ted lines at Ifig. 6. It will be perceived that
thecam-groove forks into two brapches, e’ and
¢’, Intoeitheroneof which the needle-snugsmay
be made to travel by turning a switeh, ¢’. This
mode of constructing the needle cam bar has
been devised in order to cause the needles to

be projected forward to their farthest limit

when the carriage is approaching the end of

1ts travel, so as to place them in a convenient

position for inspection and repair. When the

machine 1s making a fabric of uniform width
the shugs of the needle-slides may be permit-
ted to travel in the forward branch of the cam-
groove; but when narrowing is beingeffected
the snugs must be caunsed to travel in the rear
branch of the cam-groove, so as to draw the
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- ring hooks,

needles into their orifices and leave the loops
which are to be transferred upon the tra.sfer-

spring-lever, A/, by meaas of which it may be

moved and secured in the desired position to .
“open either branch of the cam -groove. The

snugs of the sinkers are received into a cam-
groove in the hinderface of the sinker-cam bar
H, which is supported in the proper position
immediately in front of the sinker-bed g by the
standardsof themain frame,so that the proper

“up and down movements are imparted to the

sinkers as the carriage moves to and fro.

~ The yarn or thread is fed to the series of

needles by means of a tubular thread - guide
which is situated in frout of the sinkers, and

is fitted to a carriagethat slideslongitudinally

~ npon ways secured to the front side of the

sinker-cam bar H. This thread -guide J has
the form of a flattened tube whose upper and

loweredges willreadily enter thespace between

the needles, and whose thickness is such that
it will readily pass through these spaces. Its
shank is secured to a slide, R, which slides
vertically in abroad dovetailed groove formed
in the face of the thread-guide carriage 1. The
hinder side of the slide has a snug or pin pro-
jecting from it, which passes through a verti-

cal slot in the thread-guide carriage, and 18

received into and operated by a cam-groove,

-y, formed in the front side of the cam-bar H,

so that when the thread - guide carriage 1s
moved longitudinally fromn one end of the ma-

chine to the other the thread-guide J is alter-.
nately depressed below and raised above the

level of the needles by the operation ot the
inc¢lined portions of the cam-groove v upon-the

pintraversinginthegroove. Thethread-guide
carriage is moved alternately to and fro by |

means of the bumpers K and M, which are car-
ried along with the needle-carriage, and which
come alternately in contact with the corre-
sponding sunugs, ¢ and o,secured to the thread-
guidecarriage. These bumpers arehuang upon
a traverse-bar, N, that is supported by the
standards of the needle-carriage. Asthe ma-

“¢hine thus described is adapted to widening

and narrowing at one side of the fabric only,
ouly one of the bumpers, M, need be moved.

The other bumper, K, is made fast to the trav-

erse-rod N by a set-screw, so that when it has

been properly adjusted it remains in its posi-
The movable bumper M is fitted with a |
nut, m, which is traversed by an adjusting-

tion.

screw, L, by the turning of which the bumper

- is moved along toward one or the other end of

the needle-carriage, according as the screw 1s
turnedin onedirection or theother. - The pitch
of this screw is equal to the distance between
the centers of the adjacent needles, so that by

~turning it one or more revolutions the bumper

is moved along one or more needles.

The shank of the adjusting-screw L: 18 fitted
with a cog-wheel, E3, whose teeth engage in
those of a similar wheel, B4, secured toa sleeve,
S, which slides longitudinally upon a shaft, B®,

The switeh ¢’ is controlled by a

| riage. Thisshaft.B® isslotted from end to end,

and the sleeve S of the cog-wheel Et is fitted
with a pin, or with a feather, which, slidingin

“the slot of the shaft, forces the cog-wheel E* to
turn .with the shaft, when the latter turns, in

whatever positionthe needle-carriage may beat

the time. The object of moving the bumper M

is to vary the movement of the thread-guide.
carriage upon which it aets, and thusvary the
position of the thread-guide with respect to the

needles. Solongasthe bumper M remainsin

the same position with respect to the needle-

carriage and thread-guide.carriage the thread-
“guide will be caused to descend and rise by

the ac'ionof its cam-groove between the same

pair of needles; but if the bumper-screw L be

turned a revolution, so as to move the bumper

“toward the standard T of the needle-carriage
after the thread-guide has descended by the

operation of the first inclined part of the cam-.

groove that it reaches, and before the thread-

guide is caused to ascend by the action of the
opposite inclined part of the cam-groove, the
thread-guide carriage, with the thread-guide,

‘will be permitted to lag behind the distance of
a needle, and the thread-guide, in ascending,

will cast the thread over an additional needle,
thus widening the work the extent of a stitch.
As the widening-serew L is turned by the op-

eration of the slotted shaft B® the movement

of this latter shaft at the proper time effects

the widening of the fabric. This same slotted

‘shaft B in this instance, also imparts move-
‘ment to the mechanism by which the narrow-

ing-of the fabric is effected. We shall there-
fore proceed to describe this latter mechanism

‘before describing the means of moving the

slotted shaft Be.

The narrowing of the fabric in our machine

is effected by transferring the selvage-stitches
i from the needles on which they have been

formed to needles nearer the opposite selvage
of the fabrie, and this operation is effected by
means of transferring prongs or hooks which

are-operated in such manner as to enter the
‘stitehes upon the needles from the inner side

of the siukers, and while the needles are re-

tained in their exact positions by the V-shaped

grooves of the nosing in which they lie when

the transferring-hooksbegintooperate. These
transferring-hooksareoperated by arock-shaft,
s, that lies in a recess in the back of thesinker-.

bed ¢. That portion of this rock shaft which

is between the standards of theneedle-carriage

is slotted from énd to end, and it is fitted with
a stock, U, to which the transferring-hooks V
are secured. Thestockis fitted with a feather

that enters the slot of the rock-shaft, so that

although it may be moved longitudinally along

this rock-shaft, it is caused to rock with it and

to turn the points of the transferring-hooks
outward or inward, in whatever position the

stock may .be upon the shaft.

The transferring-hooks in the present In-
stance are two in namber, although this num-
ber may be increased or diminished, as may be

and is moved to and fro with the needle-car- | desired, according to the kind of work being
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made. IEach hook is curved, asshown in Figs. |

3 and 12, and each has a groove formed in its
lower side of sufficient depth to guide the head
of the needle into the stitch which may be upon
~ the transferring - hook. These transferring-
hooks, when the stock is not being moved lon-
gitudinally, are supported above the selvage-
needle and the nextone thereto; and when the

rock shaft s is turned in one direction their

points moving forward traverse the secondary
grooves a?, Iig.1,of the needles, enterand pass
through the stitches upon these needles, and
retain these stitches while the needles are with-
drawninward, whereby the stitches are shi ted
to the transterring-hooks. The transferring.
“hooks, with the stitches upon them, are then
moved along the carriage the space of a needle
before the needles are again protruded, so that
the heads of the needles, in protruding, may
traverse the grooves in the lower sides of the
transferring-hooks, may enter the stitches, and
may take the stitches off' from the transfer-
ring-hooks; and as the needle which now en-
ters the selvage stitch is the next one nearer
the opposite selvage of the machine, the fabric
will be narrowed the width of a stiteh. In
order to move the transferring-hooks longitu-
dinally along the series of needles, the stock U
18 slotted to admit the extremity of an arm, ¢2,
that extends from a hub, W, This hubis fitted
- with a nut, m’, that is traversed by a screw,
L/, similar to the widening-screw L, and which
for distinction we shall hercinafter call the
“narrowing-screw.” The pitch of this narrow-
ing-screw, like that of the widening-screw, is
equal to the distance between the centers of a
pair of needles, so that the turning of it a rev-
olution carries the hub W, and by its arm the
stock U, the width of a stitch. The narrow-
ing-screw is fitted with a cog-wheel, 15, whose
teeth engage with those of the same wheel E¢
that drives the widening-screw L, so that these
two serews are moved simultaneously by the
turning of the slotted shaft B% and the thread-
guide and transferring-hooks are caused to
maintain their proper relative positions, what-
ever positions they may ocenpyinrespecttoany
particular needles. In the machine we are now
describing the rocking of the shaft s to pro-
trude and withdraw the transferring-hooks is
ettected by the revolution of the narrowing-
serew in the following manner: the end of this
screw passes through one of the standards, T,
of the needle carriage, and its protruding ex-
tremity 1s fitted with a snail-cam, X, the eccen-
-tric portions ¢ ¢ of whose volutes, acting upon
a pin which is secured to a lever, Y, and pro-
jects within their range of motion, move this
lever alternately in opposite directions. The
lever Y is pivoted at one end to the adjacent
standard T of the carriage. Its opposite end
1s forked to embrace a pin, x, which is secured
in an excentric position to a hub, ¢° mwade fast
tothe extremity of the rock-shaft s of the trans-
- ferring-hooks, so that as the lever is moved to
and fro by the turning of the snail-cam X on
the narrowing-screw the rock-shaft s is caused

torock to protrude the transferring-hooks and

to withdraw them. |

In the operation of the machine it is neces-
sary that the movements of the transferring-
hooks longitudinally along the series of nee-
dles and their movement in and out by the
action of the rock-shaft should not take place
simultaneously. The pause in the longitudi-
nal movement of the hooks while the narrow-
ing-screw is furning to move the rock-shaft is
effected by causing the narrowing-screw to
move endwise as it turns. In order to effect
this endwise movement a pair of collars, z 2/,
Fig. 5, having inclined faces, are secured to the
standards of the needle-carriage, and a pair of
corresponding collars, 22 23, having snugs pro-
Jecting from their faces, are secured to the nar-
rowing-screw L/. The faces of the stationary
collars z 2/ are inclined in such manner that
during a portion of the revolution of the nar-
rowing-serew it is moved endwise in one di-
rection just as fast as it would otherwise tend
to screw the hub W in the opposite direction,
while during the remainder of its revolution
the snugs, passing over parts of the stationary
collars which are inclined in directions the re-
verse of the first, cause the screw to move end-
wise in the same direction as it screws the hub,
while it is also screwing the hub along, so that
during the latter part of the revolution of the
screw the hub W, and with it the transferring-
hooks, i1s moved longitudinally by the com-
Lined movement of the endwise motion of the
narrowing-screw and its screw action upon the
hub. The inclined portions of the stationary
collars z 2/ are of unequal length, and that
which furthers the longitudinal movement is
the shorter, so that this movement of the trans-
terring hooks is effected during a short angu-
lar movement of the narrowing-screw. The
pause 1 the rocking of the rock-shaft s while
the transterring-hooks are moving toward the
opposite s«lvage is effected by the shape and
length of the acting faces of the snail-cam.
As the narrowing-screw L/ and the widening-
screw L are both turned simultaneously by the
action of the cog-wheel E* upon the slotted
shaft B°, the transferring-hooks will be carried

‘longitudinally along the series of needles when

the thread-guide bumper M. is being moved
outward to widen the fabric. During the ret-
rograde movement of the transferring-hooks
1t 18 necessary that the stock U, to which they
are secured, should not rock, as no stitches at
this time are to be transferred. The cessation
of the rocking of the shaft during the retro-
grade movement of the transferring-hooks is
effected by pivoting a portion, v, of one of the
r1bs of the snail-cam to the disk thereof in such

manner that in tarning backward the pin of
‘the lever Y can pass without having any move-

meuntimparted toit. The pivoted portion thus
acts as a switch to direct the movement of the
pin and. lever Y, and this switch is held in

place by a spring which is secured to that face
~of the snail-cam which is nearer the standard

T of the needle-carriage.

D

.......




6 - - | 21,762

In order to hold the rock-shaft s in its posi-
tion while the snail-cam is. not acting upon the
- rocking lever Y, a spring, %, is made to bear

- upon the rim of the hub ¢° on the end of the

- rock-shaft s, which is made eccentric in such
manner that the pressure of the spring tends
- to hold it stationary after it has been rocked
- forward and backward to its proper positions.
- The spring, acting upon therim of the hub 9°,
also effects another operation in the machine.

~'While the prongs of the transferring-hooks are

moving longitudinally along the series of nee-
“dles they are advanced so far forward as to
permit their heels to clear the grooves of the
- nosing in which the needles lie; but before the

. needles are protraded it is desirable that the

- prongs should be in such positions that the
needles, in moving forward, cannot fail to en-
ter the stitches upon the transferring-hooks.
- In.order to insure this oprration the prongs

. are rocked slightly backward, so as to cause

their heels tore-énter the grooves of the nosing
before the needles are protruded. The grooves
in the lower sides of the transferring-hooks
thus form V-shaped guides above the needles
-corresponding with the V-shaped grooves in

the nosing, and the needles being confined be-

- tween the two are compelled, in protruding, to
.enter the stitches on the prongs. This rocking
- of the rock-shaft s to cause the heels of the
- prongs to re enter the grooves of the nosing 1s
- effected by the action of the spring w upon the

- hub ¢°. The rim of the hub is formed in such
manner that when the prongs are in their most’

- forward positions the end of the spring bears
upon an inclined . part of the rim (shown in
dotted lines at 2%, Fig. 11) and tends to rock
- the shaft and prongs backward,;and the snail-
cam on the end of the narrowing-screw is of
- such .form that, after the prongs are moved to

in its operation, the turning of the slotted shaft
B5 must be accomplished’according to the pre-
viously conceived design, by the operation of
the machine itself, and this is effected as tol- .
lows: The extremity of the slofted shaft B°
projects through the standard C of the main
frame, and has a cog-wheel, /7, secured to it,
which forms the first of a train.of cog-wheels,
f1f2 f3 14 f5 8 £7 8 the last one, /%, of which
is made fast to a counter-shaft, BY that 1s sup-
ported in suitable bearings beneath the top of
the bed frame of the machine. . This counter-
shatt has a beveled wheel, /%, secured to it,
which is driven by a corresponding beveled
wheel, f19, secured to a shaft, B’ This last-
mentioned shaft projects through the back of
the bed-frame, and its projecting extremity
is fitted with two ratchet-wheels, R?* and R,
Figs. 6, 7, and 15, whose teeth incline in op-
posite directions. Each of these ratchet-wheels
has a ratchet lever and pawl appertaining to
it, by which it is moved to turn the ratchet--
wheel shaft to impart motion (through the
beveled wheels /° f19 the counter-shaft I3,

and the train of cog-wheels f/ f2 f3 f* f5 f¢ f7
" 7) to the slotted shaft B ~As the turning

of the ratechet-shaft B? in oné direction or the
other, by the operation of one or other of the
pawls upon i‘s appropriate ratehet-wheel, ef-
fects a corresponding turning of the slotted
shaft B® in one direction or the other, and as
the direction in which the slotted shaft B®is
tarned effects either the widening or narrow-
ing of the fabrie, it follows that when the oue .
ratchet-wheel is acted upon by its appropriate
pawl the fabrie will be widened, and when the
otherisacted upon the fabric will be narrowed.
In the present machine the outer ratchet-
wheel, R?, is the narrowing-wheel, and the in-
ner one, R% the widening-wheel. The pawl ¥°

theirappropriate needles, it permits the spring, |
by acting upon the inclined part of the rim, to ]
turn the rack-shaft and rock the prongs back-

of the latter is pivoted to a ratchet-lever, L’,
which is hang upon- the ratchet-shaft B, and
whose (ail is fitted with a pin, d?, Figs. 15 and

ward the distance required to cause their heels
- to re-enter the grooves. When thisis accom-
~ plished the end of the spring finds itself in a

notch where it rests, thus holding the prongs

in their proper positions.

that the turning of the slotted shaft B® in one
- direction, by acting upon the widening-screw,
changes the position of the thread-guide, and
thus widens the work, while itatthe same time,
by acting upon the narrowing-screw, carries
along the transferring-hooks, so that the out-

- ermost one is always over the selvage-needle

and ready toremove the stitches formed there-
~on. Theturning of the slotted shaft B°1in the
other direction, by acting upon thenarrowing-
screw, effects the transferrence of the seivage-
- stitches toward thie opposite selvage, thus nar-
‘rowing the work, while itat the same time, by
acting upon the widening-screw, carries along
the thread-guide, so that 1tisalways in a prop-

er position to feed the yarn to the selvage-.

needle. .

In order that the machine may be antomatic |

$% is caused to move to-and fro. .
- | of the narrowing ratchet-wheel R? is pivoted
From the foregoing description it appears-

7, which lies upon a cam, (3, secured to the
cam-shaft B, so that as the cam'is turned the
ratchet-lever is caused to vibrate and the pawl
The pawl 32

to a similar ratehet-lever, L?, whose tail is fit-
ted with a pin that bears upon a cam, C* (4,
also secured to the cam-shatt B? so that as
this shaft turns this pawl is also caused to

‘move to and fro, as the movementof the thread-
gnide to widen is effected while it is traveling

in its lowest position, and as this movement
may be a simple continuous movement, the
cam O3, which operates the widening-pawl, is
solidly secured to the shaft B The move-
mentof the transferring-hooks,on the confrary,
to narrow the fabric has to be accomplished

partly while the needles are protruded to their

farthest limit, partly while they are withdrawn
inward, and partly after they have been pro-
truded again to take the stitches oif from the
transferring-hooks. The movement of the nar-
rowing-serew is therefore intermittent; 1t must
also be effected partly while the carriage is
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traveling in one direction and partly while it
~1straveling in the other direction. The extent
of movement of the narrowing screw during
- the two movements of the carringe must also
be unequal in the present machine. In order to
produce these intermittent and nnequal move-
ments, the cam, as shown particularly in Fig.
15, 18 made up of two parts, C? and C%, one
part, C? being fast to the shaft B* and always
traveling with it, while the other part, C4, is
moved by a pin working in a slot in the cam-
- disk, so that this portion of the cam does not
begin to move until the shaft has traveled a
certain distance in one” direction or the other
and the end of the slot has been brought into
~contact with the pin. The loose portion C* of
- the cam i1s maintained in the position in which
1t 18 placed during the time the shaft is not
imparting motion to it by means of a spring-
- brake, w* (seen in Fig. 10,) which being se-
cured to the inside of the standards %%, which
support the cam-shaft B*, bears against the
cam. With a compound cam of this deserip-
tion the most eccentric portion C? of this cam
leaves the second part,C% as the cam'is turned
in the direction of the arrow in Fig. 15, and
thus passes outside of the pin of the ratchet-
lever 1%, leaving the latter to be moved wholly
by the second part, C4 of the cam. When,
however, the cam is turned in the direction of

the arrow in Fig. 5 the second part of the cam-

remains stationary until the most eccentric
part C* has closed up the space between the
two, atter which the two move on simultane-
ously forming one continuous curved rimn,which
- passes beneath the pin of theratchet-lever,and
thus causes it to be moved by the most eccen-
tric part of the cam. The pawls S2and S3 are
not permiited to act upon their respective
ratchet-wheels, except when widening or nar-
rowing is to be effected. Each pawl is there-
fore held out of gear with the teeth of its
ratchet-wheel by means of a loose collar of suaf-
ficient diameter, upon whose periphery the
pawl rides. The collar G®* of the narrow-
ing-pawl S?is fitted to turn loosely upon the
- ratchet-wheel shaft B7, and is connected by a
rod, 7% with the end of an arm, H?, that pro-
jects from a rock-shaft, B, This rock-shaft is
fitted with a second arm, I?, that rides upon a
- pattern-barrel, J%, which is perforated to re-
celve pattern-pins ¢® %2, One portion of the rim
of the ratchet-collar G? is notched sufficiently
to let the pawl fall into the teeth of the ratchet-
wheel when the notch of the collar is beneath
the pawi, apd as the collar is connected by the
rod »* with the arm H? of the rock-shaft the pin
of the pattern-barrel, operating upon the other
arm, 1%, of the rock-shaft, effects the turning of
the colla-, thereby permitting the pawl to drop
into the ratchet-wheel and move it, and thus
direct the narrowing of the fabrie. The collar
G7 of the widening-pawl S%is similar in all re-
spects to thatof the narrowing-pawl. Itiscon-
nected by a rod, #% with an arm, H?, that pro-
jects from a loose sleeve, K2 on the rock-shaft
B®; and thissleeveis fitted with a second arm,

1% that rides over another portinn of the pat-
tern-barrel J%, which is. also perforated to re-
ceive pattern-pins, by whose operation the ac-
tion of the widening-pawl upon its ratchet-
wheel is directed. | | |

In the present machine we have found it
convenient to use a sincle pattern-barrel J2,

Figs. 4,7,10, 13, and 14, for both widening

and narrowing, and this barrel is turned the
space of a pattern-pin at each alternate move-
ment ot the carriage by means of a cam, (5,
which is secured to the cam shaft B* and op-
erates upon a ratchet-lever L% This lever is

| furnished with a pawl, 8% which operates nupon

the teeth of a ratchet-wheel, R% that is con-
nected with the pattern-barrelJ% Asthe pat-
tern-barrel is thus moved the space of a pat-
tern-pin at each alternate movement of the
needle carriage, there must be as many pin-
holes in it for each pawl as there are to be
double stitches-in the length of the fabrie to

i be widened and narrowed, and as the large

number of pattern-holes thus required would
require a pattern-barrel of large diameter,
which would beinconvenientinsome machines,
we have arranged the series of pattern-holes in
two helical lines, winding around the barrel
from one of its ends toward the other: and in
order to cause all these holes in succession to
pass bencath the armsupon which they are to
act,-an endwise movement is imparted to the
pattern-barrel simultaneously withits rotation.
In order to effect this endwise movement the

i pattern-barrel is hung loosely upon a station-

ary screw-shaft, B and a tooth, #, is secured
to the hub of the pattern-barrel to engage in
the thread of the screw, so that as the barrel
18 turned the serew-thread, acting upen the
tooth #%, pushies the barrel endwise. The rateh-
et-wheel R® 1s hung loosely upon the ~hank of
the screw B and in order thatit may tarn the

barrel without interfering with the ¢ndwise

movement thereof it is connected with the bar-
rel by a bayonet-clutch, whose arms a® a® ex-
tend through corresponding holes in the hub
of the barrel, which thus slides along the arms
of the cluteh, but is forced to turn with them.

When a machine of this description with a

long series of needles and sinkers is woiking
upon narrow work itisexpedient that no more

motion should be imparted to the ecarriage than

18 necessary to carry the necdles and sinkers

that are forming stitches past the inclined
parts of their respective cam-grooves. In or-
der to save the wear and tear and the time
that would be lost by imparting an unneces-
sary amount of movement to the cairiage, we
have constructed our machine in such manner
that the extent of movement of the carriage is
varied in proportion to the breadih of the fab-
ric being formed at the time, the range of the
motion of the carriage thus increasing as the
work 1s widened and decreasing as the work
1s narrowed. Itisalso expedient that the pat-
tern-barrel J° should Lbe turned at one particu-
lar time in reference to the movement of the
carriage, and 1t is essential that the apparatus
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~for widening and narrowing the fabric should
1 be made to operate when the selvage-needle,
. whichever it may be, has been brought by the
“movement of the needle-carriage to the same
. part of the ecam-groove, as then each needle, in
. theprocessof widening or narrowing, becomes -
“ forthetime being the selvage-needle. Thecams

1 must be made to operate sooner or later upon

- the ratchet-levers as the work grows wider or
narrower,

. angular relation of the eam-shaft B*to the cog-

U wheel shaft B3by changing the position of the

 beveled-pinion stock H, for it is evident that
cif this stoek be tarned on. iI{s-axis to .vary the
. position of its axles of its pinions the angular
o position of the secondary heveled wheel¢* to the

~ primary beveled wheel ¢/ will be changed.

~1i Inorder tochange the position of the pinion-

- ostoek H in proportion to the widening and nar-

oism.

ing the end of the machine at which widening
and narrowing are effected depends upon the
time at which the driver on the cam-shaft B

- comes in contact with the snug of the drum P%,

the above-mentioned change in the angularre-

lation of the cam-shaft with respect to the cog-
wheel shaft causes the driver to operate the
drum and its strap sooner or later, and thus
causes the movement of the carriage to be ve-
versed when it has approached more or less
near to the standard C. As the cam C°, that
operates the ratchet-lever of the pattern-drum,
is secured to the cam-shaft B* and moves with
it, the relation between the times of the move-
ment of the cams and of the pattern-barrel re-

‘mains the same, while the movement of the

pattern-barrel in relation to that of the cog-

- wheel E? varies with the widening and narrow-

ing, and with the variation in the movement
of the ne dle-carriage.
In the operation of the machine we are de-

seribing it is necessary that the sinkers should

be out " of the way of the transferring-hooks
when the latter remove the stitches from the

~ needles, and during the time they are carrying

the stitches along and transferring them again
to the needles.. In orderto remove the sinkers

- for this purpose, and at the same time that

they may be in their proper positions.to oper-

Deing effected.

All these variations are-effected in |

" the machine we are deseribing by varying the

upon the yarn.: .

tion. of Stltehes the cam-groove of the Smker-_ EEREE
cam bar is eonebruoted with a double grade, SO0
that the mker -snugs are traveling in:.the up- =
per grade, ¢% and the lower extremity of the -
-sinkers are above the bar ¢ and outof the way
of the transferrmg hooks while narrowing 1s
:On'the other hand, the sinker- -
[ souge are trfwel-m-g-m the lower gmde,g (]lll-f SRR
:mg the feeding of the yarn. .
When a machine in which the needles are
;'altematelg protruded and drawn back throngh ,
| the stitehes is in operation the protrusion of =
‘the ncedles tends to cause them to.carryalong ..
‘with ‘them the stitehes through which they -
‘move bythe friction of the stems of thenecedles
This tendency is injarious in .
its effects, as it prevents the stitehes from be-
1 ing:close ‘up against the nosing at the time
‘new stitches are being formed, and thus tends =
S ['to render the work uneven,
... rowing, a seriesof screw-teeth, ¢, arecut upon
o its rim, and these teeth engage in the thread
. of ascrew, j% formed upon the counter-shaft B%
i oftthe widening and narrowing mechanism, so
~that in proportion asthe counter-shattis turned
~(by the action of the pawls upon the ratchet-
. wheel) in one direction or the other, to widen
~or to narrow the work, so is the stock adjusted.

to vary the angular relation of the cam-shatt |
- B¢ to thecog-wheel shaft B?, and thus vary the
~ times at which: the acting surfaces of the cams |
i come in contact with and operate their re:
i gspeetive ratchet-levers to commence the move- |
ment ofthe widening and narrowing mechan-

| As the movement of the rock-shaft B? to |
. change the shifting-lever A’ and reverse the |
- movement of the carriage when it is approach-

Formed

- In our epemﬁeatlou appertammo' to our pat REREEE
ent of the 16th day of I'ebruary, 1858, webave =
describedtheneedlesaspressed upwardagainst RS
the bar e toclose their barbs by means of mova-
ble support whose' upper-edges are whollyon :: =
theinnersideof thesinkers.
| ble supports are used in connection with aufo-

matic widening and narrowing mechanism the

‘mechanism that operates them should be com-
| bined in such manner with the cam-shaft B

or other variable portion of the machiue, that
the movement of the supports varies with the
widening and narrowing of the fabric.

In the machine we are now describing we

have deemed it expedient toemploy stationary

under supports; and in order that they may

not interfere with the operation of the needles
~and sinkers we construct each support of two
parts, one of which, k% is on the inner side of

the sinkers and eﬁeets the raising of the nee-

dles to close their barbs, while the other part,

k®, of the support 1s on the outer side of the
smkels and supports the needles during the
feeding of the yarn and the descentof thesink-
ers to form the loops. By the employment of
supports of this construction we are enabled to
dispense with their movement, while at the

‘same time a tight selvage 1s msured as the

yarn, being within the ridge of the support IS
not drawn overit—an operation which tends to
elongate the stitches.

The fabrie, as fast as it is formed, is. drawn
beneeth the needle-bed on the carrlage by the

operation of a pair of take-up rollers, M/ M?,
Figs. 5, 6,-10, 11, and 12
of the earrlage

,.situated at the baek
The Iower one,; M?, of these

ate during the feeding of yarn and the forme | rollers has a ratchet-wheel secured to one of its

In order toob-
-viate this defect we construct the cam-groove.. - .
of the needle-cam bar with a protuberance, #°- .
by theoperation of whichtheneedlesarecaused : =
‘to protrude to a greater extent than is neces-.
‘sary in the formation of stitehes, and that as
‘the needle snugs pass this protuberance the - .
‘needlesare drawn back safficiently to draw the ..
‘stitches lying apon the needles in closecon- -
tact: mth the nosmﬂ' before new stltehes are EERE

Whensachmova- =



. off the latter.
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| 'EKtI‘EIIlItIES, which is turned a tooth at a tlme f calrmn"e, the selvage-needle has passed the

-~ to take up the work by means ot a ratchet-le-

ver, Lf having a pawl, S5 secured toit, which
- engages with the ratchet-teeth. The ratchet-
~lever LS isdrawn back so thatits pawl may en-

‘gage with a new tooth by means of a spring.
- It is moved forward to impart motion to the

take-up roller at each passage of the needle-
carriage by means of a double-inclined plane,
N¢ -which is secured to the main frame of the
‘machine. Thetake-uprollerisprevented from

- retrograding while the pawl is passing to a
- new tooth of the ratchet-wheel by means of a

spring-pawl, 87, which is secured to the needle-
~carriage D, and which engages with the teeth
of the same ratchet-wheel. The npper take-up
roller is pressed toward the lower, so as to nip

~ the fabric between the two by connecting its

‘boxes with the carriage-frame by means of
springs m*; and in order to prevent the slip-
ping of the fabric between the rollers, without
‘theemploymentofaninjuriousamountof press-

ure, we have covered thelower roller with an

elastic material—rvuleanized iodia-rubber, for
-example—in whose surface the stitchesof the
fabric slightly indent themselves.
 An eyelet, W3, is secured to.the front side
of the bed- frame of the machine to guide the
yvarn, which is previously wound upon a sunit-
‘able bobbin or tube in such manner as to de-
liver freely. From this eyeletthe yarn is con-
~ducted to the thread-guide and passesthrough
1t, after which 1t 15 applied to the needles.
-When the machineis put to work the carriage
- 1s set at one end of its track and the thread-
guide stands at the inner end of the whole se-
ries of needles and sinkers, so that when the
~carrtage is moved the needles and sinkers in
snecession pass by the thread-gunide, which, re-
- maining stationary, feeds out the yarn to the
needles as they pass. As the needles,in their
movement, ride over the support the sinkers
are caused by the action of their cam-groove,

to descend in sucecession between the needles

and carry down folds of yarn, thus forming
loops upon the needles. As the sinkers de-
scend the continued progression of the car-
‘riage carries the needle-slides along the in-
clined portion of their cam-groove and causes
- the needles to be drawn into the orifices in the
- nosing, As this operation 1s taking place

while the needles are riding over the highest

portion of the under support they are pressed
up by its action against the bar ¢ of the sink-
~er-bed d. The pressure thus produced closes

the barbs of the needles, so that as they are

“drawn into the orifices they enter and pass
through the series of loops of yarn previously
formed, and drawing the new folds or loops
‘with them through this previous series cast
The withdrawal of the needles

‘into the orifices of the nosing takes place si-
multaneously with the ascent of the sinkers
by the action of the groove of their cam-bar,
80 that the folds of yarn formed by the htter
-arerendered up to the needles as they enter
the oritices.

L

J

When, in the progression of the |

thread-guide the bumpel M, striking the cor-.
responding snug, i, on the. thrmd gmde car-
riage, canses it to move with the needle-car-
riage,so that nomore yarn is fed by the move-
ment of the latter past the former. While the
two carriages are moving together the thread-
guide is cansed to descend by the action of its

cam-groove and to rise again as the needle-

carriage approaches the extremity of itsstroke,
and when the needle-carriage comes to rest
the thread-guide is at the inner end of the se-
ries of needles, ready to feed out yarn when
the carriage again begins to move toward the
end of the machine from which it first started.

In forming goods of varying width—which
1s the kind of work for which this machine 1s |

‘specially adapted—the antomatic widening

and narrowing mechanisms are brought into
operation. In this case the work is com-
menced upoun as many needles as it is to be
stitches in breadth, and the thread-guide and
transferring-hooks are set (b"j".tm"ning the slot-
ted shaft B° by hand) so that the thread-guide
and the outermost transferring-hook are in the
proper positions to operate in connection with
the outermost ueedle in operation, which be-
comes the selvage-needle for the time being.

The pattern-barrel J?is then run back by hand
on its serew-shaft, the pawl S° of its ratehet-

‘wheel having been first thrown out of gear,

and as many pattern pins are inserted in their

proper holes as there are to be changes in the-

width of the fabric.

It will be remembered that Wldenlllﬂ and
narrowing may take place at one side of the

fabric at each alternate- line of stitches. If,
therefore, widening is to take place at the tenth
line of stitches, a pattern -pin must be applied
to the fifth hole in the series of holes which
pass beneath the widening-collar arm I3, and in.
the samemanneras many pinsare to be inserted
in their proper holes as there are to be changes
in the width of the fabric by widening. If

‘the fabric is to be narrowed as well as WIdened

pattern-pins are to be inserted in the series of
holes in the pattern-barrel which pass beneath
the narrowing-collar arm I% a pin being in-

serted for each row of stitches at which a
change is to be made by narrowing. "When"

the machine 1s in operation the turning of the -
pattern-barrel bringsthe pattern-pinsin proper
order and at the proper times beneath their
respective arms, and widening and narrowing

take place, according to the design conceived

by the attendant in placing the pattern-pins.
The narrowing mechanism begins to. operate
when the selvage-needle, after having reached
the center of the machine, begins to recede
into its nosing. At this moment the turning
of the narrowing ratchet-wheel by the opera-
tion of the appropriate cam causes the stock
of the transferring-prongs to be rocked for-

ward, 8o that as the needles recede they leave
ﬁthelr stitches upon the {ransferring-hooks.

When the sinkers, by the continued progres- .
sion of the carriage, are raised out of the way
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“back until their heels re-enter the grooves of

the nosing. Then as the carriage returns to-
‘ward the center of the machine the heads of
-these needles, in protruding from the no~ing,
.glide along the grooves 1n the lower sides of
the transferring-hooks and enter the stitches,:
after which the rocking of the stock of the

transterring-hooks by the continued action of

the cam draws back the transferring-books,

leaving the stitches upon the needles to whiclh
they have thus been transferred. As we have
before stated, the widening mechanism begins

~ to move by the action of its appropriate cam

after the thread- guide has descended, and the
movement 18 complete before it reaecende

In knitting-machines constructed previous

~to our invention it has been customary to

transfer stitches by hand by means of a fork

‘or “tickler,” as it is technically called, whose
points are entered by the hand of the attend
ant into the stitches on the needles from the
front sides of the sinkers. In effecting this

‘operation, even by hand, difficulty is experi-

enced, from the fact that the parts of the nee-
-dles which extend beyond the sinkers are nei-
ther supported firmly nor held in exact posi-
“tions laterally, nor is their any arrangement
“for guiding the points of the transferring in-
strumentsinto the stitches. The last difficulty

18 obviated in our machine by the secondary

~grooves in the needles, by which the points of
.the transferring-instrument are guided along

their stems into the stitches, and the first two.

defects are obviated in our machine by caus:
ing the transferring-instrument to enter the
stitches from the hinder sides of the sinkers,
their points thus traversing the secondﬂw
grooves of the needles, while the latter are
- ﬁrmbT supported and held ‘rigidly in ftheir
-proper positions laterally by the V-grooves of

the nosing in which the needles lle at the

time. |
It will be evident to the skillful mechanical
‘engineer that our machine may be modified to
a great extent withotit aﬂectmﬂ* the principle

-~ of our invention, and we contemplate to mod-

~ify the construction and arrangemeut of ma-
chines which embody it as circumstances may
“render expedient. Thus,for exam ple, we have
described the widening and narrowing mech-
‘anism as applied to one end only of the series
of needles; but we have adapted the same

mechanism to both ends of the series of nee- |
In this case a duplicate pattern-bar rel |
‘and mechanism to operate the same, with the

dles.

ratchet-shaft and their appurtenances, and a
a train of gearing, are applied to each end of
-bed - frame of the machine, and the train of

='gear1ng at theright-hand end of the bed-frame
18 caused to operate a second slotted shaft par-

_allel with the slotted shaft B% which, in the
present machine,1sin connection with the train

frame.

A
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o _of the transferrmo hoohq or Prongs the lat-'| ofgearm ettheltft hand end of the bed-framae.
ter, with the Stltehes upon them, are carried
alon o bythe actionof thecam ulyon theratchet-.
wheeluntilthey are above the needles to which:
-thestitchesaretobe transferred,and are drawn

This second slotted shaft is made to operatea
duplicatesetof wideningandnarrowingscrews, -
the widening - screw operating the bumper K
and the narrowing-scerew operating a duplicate
set of transfemnn -hooks and their mechanism.

A convenient way of arranging these daplicate

widening and narrowing screws and the dupli-
cate rock-shalt of the transferring-hooks is to
arrange themin lines withthose of the first set

-and to extend them from a bracket af the cen-

ter of the carriage, across the slides of the se-
ries of needles mth which they are to act in
concert, toward the right-band end of the bed-
Each set of mdemn -aud narrowing
mechanism will thuas act 1n eoncert; with half

of the whole series of needles contained in the

carriage. As the two slotted shafts must ex-
tend the entire length of the bed-frame, they

cannot be- .:Irlanged in line with each other

but must extend side by side. - In this case_
motion is readily communicated from the Cog-
wheel of the slotted shaft that 1s farther from

its widening and narrowing screw to the cog- -

wheels of these series, through the interven-

tion of an intermediate cog-wheel, whicli is ar-

ranged to tarn freely upon the nemex slotted
shaft, and whose teeth engage at one side with
those of the cog-wheels upon the screws, and
af the opposite su:ie with the teeth of the cog-
wheel upon the second slotted shaft. In some
cases 1t may be deemed desirable to cause the
widening and narrowing mechanisms apper-

| taining to the needles at one end of the car-

riage to act in concert with a portion of the
needles of the opposite widening and narrow-
ing mechanisms. In this case the duplicate
screws and rock-shafts cannot beplaced in line,

‘but must overlap each other, and the means

of ‘communicating motion to them from their
appropriate eletted_ehafts must be varied to
adapt them to these changes. |

‘We have desceribed a peculiar 1'ratteru.-berre1

for directing the movement of the widening

and narrowing mechanisms, believing that
this device is the best that (,an be used; but
it is evident that a pattern-barrel of (11ﬁer{.,ut
construction may be used—as, for example, one
of sufficient diameter to contain a sufficient
number of pattern-holes in one belt for each
arm moved by them.. A pattern-barrel may
be employed for widening alone, and a sepa-
rate one fornarrowing alone,ora pattern-chain
may be employed to direct the widening and
narrowing mechanisms, or a Jacquard mech-

anism may be employed for the same purpose.

In constructing the needles the secondary
STCOVES 1N thelr stems may extend entirely
throuﬂ*h the stems, so as to take the form of a
slot, or this groove may be made to connect
with the hmder end of the groove in which the -
barb is received, so as to fmm oune contmuous |
groove. |

‘Our invention is ﬂ,pphcable to the menufae-
ture of fancy goods—as, for example, open-
work stocl{mﬂ‘s and other knitted goods in -
which the petteru 15 produced by transferring
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the stitches. In such cases the transferring- |

hooks are set at the commencement of the

knitting above those needles from which the

stitches are first to be transferred, and pins
are inserted in the pattern-barrel in the proper
ho.es to effect the transference at the proper

Tow of stitches.

The present machine is adapted only to the
formation of patterns by lransferring stitches
laterally in one direction; but it is evident

~ that by imparting suitable movements to the

narrowing-screw, and to the rock-shaft which
carries the transferring-hooks, transference

‘may be accomplished in both directions. The

transferring mechanism may also, if desired,

be adapted to the transferring of stitclhes lat-
~erally the space of several needles at once in-

- stead of one needle at a time. Moreover, the

various parts of our invertion may be used
simultaneously in one machine, or parts of it
may be applied separately to machines where

It may be found expedient to employ them.
~Having thus described the vartous parts of
our improvement and tbe manner of embody-
ing the same in a working machine, what we

claim as our invention, and desire to secure
by Letters Patent, is—

1. The transferring of stitches, in a knitting-

machine, from the needlés on which they have

been formed to other needles by meaus of trans-
ferring-hooks, or their equivalents, which take
the stitches from the needles, move along to
other needles, and deliver the stitches to these
other needles, operating auntomatically, sub-
stantially as herein set forth. |

2. Arranging transterring-hooks with refer-
- ence to the needles in such manner that they
may enter the stitches upon the needles Ly
‘moving a long the stems of the needles toward
their heads, substantially as herein set forth.

3. Directing the operation of transferring-
hooks, or their equivalents, for transferring
stitches by means of a pattern-barrel, or its
equivalent, operating substantially as heréin
set forth. B |

4. Combining the mechanism that actuates
transterring-prongs with the mechanism that
moves the needles of a Lknitting-machine in
such manner that the prongs enter the stitches
upon the needles at times when the latter are
supported both vertically and laterally, sub-
stantially as herein set forth.

5. Combining a nosing having V-shaped
grooves with transferring-prongs bhaving cor-

responding grooves, the grooves of the nosing

and prongs acting in concert to confine the
- needles and direct their heads into the stitches
on the transferring-prongs. - I
6. Controlling the operation of the mec¢han-
Ism by means of which the relation of the
thread-guide to the needles is changed; so that
yarn 18 supplied to more or less needles by
- means of a pattern-barrel, or its equivalent, op-
~erating substantially as Lerein set forth.

7. Yarying the extent of travel of the nee- |
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dle-carriage in proportion to the number of
needles at work by meauns of mechanism oper-
ating automatically, substantially as herein
set forth, - - B

S. Varying the periods of time at which the

transferring mechanism begins to operate in

proportion to the number of needles at work
by means of mechanism operating automati-
cally, substantially as herein set forth.
9. Combining the widening mechani-m with
the mechanism that actuates the needle-car-
riage in such manner that the. period of time
at which the former operates is varied in pro-
portion to the number of needles at work,
10. Combining the mechanism that actuates
the pattern-barrel, or its equivalent, with the
mechanism that actuates the needle-carriage
in such mannerthatthe period of time at which:
the former is moved is varied in proportion to

the number of needles at work.

- 11, Combining the widening mechanism and
the narrowing mechanism together, wlien both
are used in the same machine, in such man-
ner.that the movement of the one to do its
work 1s attended by a corresponding move-
ment of the other, so that the thread-guide and
transferring-hook,ortheirequivalents, are both

1n the proper position to operate in connection

with the selvage-needle.

12, Raising the sinkers out of the way of
‘the prongs of the transferring instrament, sub-

stantially as herein set forth, so that the lat-
ter may move along the series of needles with-
out obstruection from the sinkers, substantially
as herein set forth., -

13. Obtaining a pause in the endwise move-
ment of a nut moved by a screw by causing
the secrew to move endwise while it is turning

| in the nut, substantially as herein set forth.

|

14. The arrangement of the pattern-holes of
a pattern-barrel in a helical line, so that they
may be brought in succession beneath the de-
vice upon which the pattern-pins operate by

a screw or its equivalent.

15, Operating the transferring-instrunment,
substantially as herein set forth, in such man-
ner that its movement is effected partly while
the carriage is traveling in one direction and.
partly while it is traveling in the opposite di-
rection. | | |

16. Combining with a traveling series of uee-
dles and a rigid bar above thewm stationary
under supports, over which the needlesride, so
that their barbs may be closed by pressure

agalnst the stationary bar above them.

JOSEPH K. KILBOURN.,
- EDWARD E. KILBOURN..
Witnesses as to the signature of Joseph K.
Kilbourn: |
JOHN C. WEST, + |
N. L. JOHNSON. = : .
Witnesses as to the signature of Edward E.
Kilbourn: "
A. G. PETTIBONE,
JOHN H. WELCH.
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