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UNTTED STATES

PAaTENT OFFICE,

EDWD. E. KILBOURN, OF NEW BRUNSWICK, NEW JERSEY.

IMPROVEMENT IN KNITTING-MACHINES.

Specification forming part of Letters Patent No. 49,829, dated May 23, 1865.

To all whom it may concern : ‘
Be it known that I, EDWARD E. KILBOURN,
formerly of Norfolk, in the State of Connecti-
cut, now residing at New Brunswick, in the
Stateof New Jersey, have invented certain new
-and useful Improvements in Knitting Machin-
- ery; and I do hereby declare that the follow-
ing is a full, clear, and exact description of the
same. - ‘

The object of thisinvention is to kuit stock-
ings with facility and rapidity; butthe inven-
tion is applicable to the knitting of other ar-
ticles which require a similar mode of proceed-
ing. Theinvention is made up of parts, all of
which conduce to the object in view, but some
of which are also applicable to the kuitting of
plain goods and goods other than stockings
which vary in breadth. : '

‘The first seven parts of the invention have
reference mainly to the construction of the
mechanism for operating a traveling needle or
needles for forming the stitches, in connection
with a scries of regular needles, more or less
of'which are used at any one time, according
to the width of the fabric; and the first part
‘of the invention consists of the combination of
thecarriageof a traveling needleof a knitting-
machine with the mechanism-for moving itin
such manner that it can be readily.disengaged
froin said mechanism to permit its movement
by hand and can be readily re-engaged there-
with. ‘ v
The second part of the invention consists of
thle combination of the sliding rack: or its
equivalent through whose agency the pattern-
barrel or its equivalent operates upon the
traveling needle(or upon theinstrumentalities
for withdrawing or replacing the regular nee-
dles) with the carriage that carries that nee-
dle (or such instrumentalities)in such manner
that the said rack is moved to and fro along
the series of regular needles by the same in-
strument which moves said traveling needle or
instrumentalities. .

The third part of the invention consists in
the arrangement of the movable cam-plates of
a koitting-machine (that are controlled by a
pattern-barrel or its equivalent) above the de-
vices whieh they operate upon. ‘ ‘

‘The fourth part of the invention consists of
the arrangement of the pattern-bairel or its
equivalent in a knitting-machine above the
needle-carriage.

The fifth part of the invention consists of the
combination of a pattern-barrel of a knitting-
machine with mechanism for changing its re-

lationship to the arm or other device upon

which its pins operate, so that two rows of
pattern-pins may be brought into action al-
ternately. - _

The sixth part of the invention consists of
the arrangement of the pins in a pattern-bar-
rel in two helical lines commencing at opposite
ends of the barrel, so that, the pattern may be
duplicated without moving the barrel back to
enable the first pin of the row whieh operated
last to recommence. )

The seventh part of the invention consists
of the combination of a cam-plate for restor-
ing the withdrawn needles with a carriage by
which it is moved along the withdrawn nee-
dles; so that the latter are restored to their po-
sitions for working by the movewment of the
carriage that carries the cam.

The special object of the eighth, ninth,tenth,
and eleventh parts of the invention is to-per-
mit a portion of the needles at work in a knit-
ting-machine to be thrown out of gear with
the mechanism for operating them  without
removing them from the last row of stitches
formed by them, and while the residue of the

needles continue to work, and to permit the

said portion of the needles to be again thrown
into gear with the mechanism for operating
them when required. To this end the eighth
part of my invention consists in the partition
of the needle-bed into divisions, each contain-
ing a portion of the needles, which divisions are
so combined with the part of the machine
which carries them that one-of the divisions
may be displaced from its normal position to
move the needles carried by it out of the range
of the mechanism for operating them, and may
be replaced to move said needles again into
range with said mechaunism. -

The ninth part of the invention consists of
the combination of a removable division of the
needle-bed with springs or their equivalents
for counterbalancing its weight in part, so that
the fabric is' not strained by the dragging of
sald weight upon it.- .

The tenth part of the invention consists of
the combination of a removable division of the
needle-bed with a holder for holding the nee-
dles in their places in the said division. .

The eleventh part of the invention consists
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of the combination of the reitovable division
of the needle-bed with the part of the machine
which supports it by devices which permit it
tomove transversely to the length of the nee-
dle-bed, so that the needles in said divison,
when not operating, may accommodate them-
selves to the position of the fabric while knit-
ting is proceeding upon others of the needles.

The special object.of the twelfth and thir-
teenth parts of the invention is to permit the
width of the fabric to be varicd a:tomatically
in the same machine in which a portion of the
needlesarethrown outof gear while the stitches
remain upon them and while others of the nee-
dles continue to work; and the twellth part
consists of the combination, in the same ma-
. chine, of one or more traveling needles with a
needle-bed composed of divisions, one of which
may be displaced from its normal position and
replaced, as above set forth,

The thirteenth part of the invention consists

of the ecombination, in the same machine, of one
or more transferring-prongs (for transferring
stitches from one needle to another) with a
needle-Led composed of divisions, as above set
rorth. : :
The special object of the fourteenth and fif-
teenth parts of the invention is to permit the
same series of needles to be employed in knit-
ting a single strip of work or two detached
strips of work.. To this end the fourteenth
.» part of the inveution consists of the combina-
tion of a series of reciprocating needles with
two thread-guides, one of which is movable out
of gear with the mechanism for operating it
when a single strip of work is being kunit.

The special object of the fifteenth part of the
invention is to permitthe movement of the nee-
dle- carriage past the instrumentalities for
changing the positions of the traveling needles
when knitting narrow woik without interfering
with the operation of the thread-gunide; and it
consists of the combination of the thread-guide
carriage with catches that connect and discon-
nect it with the device for imparting motion
to it. )

The sixteenth part of the invention consists
of the combination of the needle-carriage with
two sets of bumpers for operating two thread-
guides in sueh manner that one-of these sets
may bethrown outof work when asingle thread-
guide is required.

The special object of the seventeenth part
of the invention is to permit the thread-gnide
to operate at the inner side of a division of the
needle-bed, which remains in place when an
adjacent division has been displaced, without
interference with the adjacent sinkers of the
machine; and it consists of the combination
of the said sinkers with a lifter for withdraw-
ing them from the series of sinkers at work.

The special object of the eighteenth part of
the invention is to permit the yarn to be de-
pressed upon the last needle in theseries which
is fed without depressing the thread-guide for
that purpose; and it consists in depressiug the
yarn by a sinker, or its equivalent for this pur-.

pose, intervening between the thread-guide
and the last needle fed with yarn while the
other intervening sinkers are raised.

The special object of the nineteenth part of
the invention is to gripe the yarn, when neces-
sary,without depressing the thread-guide; and
it consists of the combination of the thread-
guide carriage with griping devices that are
independent of the thread-guide.

The special object of the twentieth part of
theinventionis to prevent the straining of the
varn at theselvage formed at the inner side of
a division of the needle-bed, which remains in
place when an adjacent division is displaced;
and it consists of the combination of the nee- .
dle-cam bar with a movable cam-block operat-
ing to withdraw one of the said ncedles to a
less extent than the remainder.

The special object of the twenty-first part of
the invention is to permit the nnder supports,
which move the heads of the needles to close
their barbs, to be adjusted laterally; and it con-
sists of the combination of their stocks with
the part of the machine which holds them by
adjustable devices in such manner that the
under supports can be moved laterally and se-
cured in any desired position.

The special object of the twenty-second part
of the invention is to permit the under sup-
ports to bereadily withdrawn from their posi-
tions and replaced withoutdisconnecting them
from the machine; and it consists of the com-
bination of their stocks with a rock-shaft or
its equivalent.

The machine represented in the accompany-
ing drawings-embodies all parts of the inven-
vention, and is an illustration of one form of
a machine by which the invention may be car-
ried into effeet.

Tigure 1 represents an elevation of the frout
side of the machine. Fig. 2 represents a plan
of the machine. Fig.3represents a plan of the
machine with certain parts thereof removed.
Tig. 4 represents an elevation of the hinder
side of the machine. Fig. 5 represents an ele-
vation of one end of the machine. Fig. 6 rep-
resents a partial cross-section of the machine,
showing an end view of the needle carriage.
Tig.7 represents a partial cross-section through
the center of the machine when the needle-car-
riage is in its central position and the central
division of the ncedle-bed is lowered. Fig. 8
represents a partial cross-section of the needle-
carriage when the central division of the nee-
dle-bed is raised. Tigs. 9, 10, 11, 12, 13, and
14 represent views of detached parts of the ma-
chine, referred to by letters in the following
deseription. All of the above figures to 14, in-
clusive, are drawn upon a scale of six English
inches to one English foot. TFig. 15 represents
a front elevation of parts of one-half of the up-
per longitudinal barof the main frame, the front
of which forms the cam-bar for lifting certain
sinkers out of the way of the thread-guide; and
Tig. 16,a cross-section of the same. Fig.17rep-:
resents a plan of a portion of the same upper
longitudinal bar of the frame,which carries the
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‘tnovable cam-plates and stationary grades for
operating thenarrowing mechanism, the gmdes
being at the under side of the bar, as shown in
dotted lines. Fig.18 represents a rearelevation
of parts of the sin ker-cam bar, and Fig. 19 rep-
resents a cross-section of the same. Fig. 20 rep-
resents a plan of parts of the needle-cam bar,
and Fig. 21 a cross-section through the center

of the same, and Fig. 22 a horizontal section
of a part of the same at the line x x of Fig. 21,

In the foregoing views of the cam-bars the line
x « is the center of the machine., - Fig. 23 rep-
resents a plan of one of the carriages of the
traveling needles; Fig. 24, a front elevation of
the same, and I‘loa 25, )6 and 27 cross-sec-
tions thereof and of the p‘u‘ts adjacent thereto.
Figs. 28, 28 29, 29 represent side views and
edge views of the sinkers used in the machine.
Figs. 30, 302, 'and 30 represent side views aud
an ed ge v1ew of the intermediate needles, and
Fig. 31 a side view of a traveling needle. Figs.
I5 to 31, inclusive, are of the working dimen-
sions.
views upon a small scale of the fabric produnced
by the machine, as will be hereinafter deseribed.
This machine is-adapted to the knitting of
stoekings, or, more properly, of sheets of knit
fabric of snch form. that they can . be made
into stockings by sewing the edges of each
sheet properly together, and as the form of the
fabrie prodaced and the general mode of pro-
ceeding will enable the description of the ma-
chine to be understood with greater facility, it
is deemed proper to describe these before pro-
ceeding with the description of the machine.
The form of one side of the complete stocking,
when flattened sidewise, is shown at Fig. 32,
and the appearance of the fabrie at certain sue-
. cessive periodsof theknittingisshown at Figs.
33, 34, 35,and 36. The knitting commences at,
the top of theleg, orataa. - The fabric isknit of
uniform width to the line b b; thence it is pro-
gressively narrowed by 'the operatlon of the
machine to the line ¢¢, which corresponds - to
the ankle of the stocking, the narrowing being
effected by withdrawing some of the needles
from the work and transferring their stitches
-fo adjacent needles. From the last-mentioned
line, ¢ ¢, the fabric is knit of uniform width to
the line d d,at which the heel-strips E E sepa-
rate from the upper piece I, which, when
doubled, corresponds with the upper parb I,
Fig. 32 of the foot of the finished stockmO'
From tlns line the machine knits the two heel-
strips B B simultaneously, while the knitting
of the central part F, whlch is to form the
upper piece F, is suepended this operation
being effected bydividing the needles at work
into three gangs, the side two of which con-
tinue in gear and knit the heel-strips, while
“the central gang is thrown out of gear with the
mechanism for operating the needles,butmth
the last line of stitches at the line d 4 remain-
ing on them. In knitting the heel-strips they
are narrowed at their outer corners, ¢ ¢, by the
successive withdrawal of needles.. After the

heel-strips are finished and thrown off thenee-

Figs, 32, 33, 34,.35, and 36 represent.

¢

dles the work upon the cenfral part of the
fabric F’ is resumed by throwing the central
gangof needles that hold thelastline of stitches
again into gear, and the fabric is widened by
adding. the selvage-needles that formed the
ontside selvages of the heel-strips to the cen-
tral gang of workers. The work proceeds on
this eentral strip at . first without change of
breadth, but as the needles approach the toe
the work is progressively narrowed until it is
completed. The sheet of fabric thns formed
when flattened ont has the form represented.
at Tig. 34, the edges of the central strip F/
ov erlappmoF the inner edges of the heel-strips
E E by an amount equal to the work wronght
at each side by the selvage-needles, (four at
edch selvage in the present machine. ) In or-
der to form thesole-piece G of the stocking, the
sheet, Fig. 34,is thrown off the needles, and'is
set up anew on the needles by placing the twh
lieel-strips together, as at Fig. 35, and setting
the stitchesat their edges £/ nponthe needles,
the remainderof thesheet hanging freely down-
ward. The work then proceeds toward the toe
ofthestocking, the fabricbeing narrowed, when
required, as the work progresses until the sofe-
piece is completed, as shown at G, Fig. 36.
This completes the knit work. Then the edges
& ¢ a ¢ are sewed together by hand, and the
edges g g are sewed to the edges A h thereby
making the complete stocking.

The knitting of the yarn into the fabrie

-above described is effected by means of series

of needles and sinkers, which are supported
by a carriage, and are caused totraverse toand
fro in front at times of one thread- guide, which
delivers thread or yarn, and at times ¢ two
thread-guides, the latter when the two heel-
strips ‘are being knit simnltaneously. The
movements of the needles and sinkersin knit-
ting are effected by means of stationary longi-
tudmal cam-grooves which the mnembers of the
machine carrled by the earriage traverse in

their movement to and fro. -

The various operating p&lt\ of the machine
are secured to a strong rectangular frame, A,
which is supported by legs and holds the nee-
dles at a sufficient distance from the floor to
permit the operator to. tend the machinewhile
standing. In the upper side of this frame are
two. longitudinal V-shaped grooves, a a, Figs.
2, 3, and 6, which extend trom end to Hld “of
the fmme, a,nd form ways to support an' guide

_the carriage D, that carries -the needles and

sinkers. The carr iage is of rectangular form,
and is constructed to move to a,nd fro on the
frame, its lower side being fitted with V-
shaped runners, which slide in the V-shaped
grooves in the top of the main frame. This
needle-carriage carries the needles and sink-
ers, which are arranged in series, whose mem-
bers alternate, so that there is a needle for
each space between two adjacent sinkers.
The length of the needle-carriage between its
end plates must be sufficient to receive the
requisite number of needles and sinkers toknit
the. widest work required, together with the
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mechanism for moving them to effect the nar-
rowing of the fabrie and its widening, if wid-
ening is to be effected. This needle-carriage
is caused to move alternately to and fro by
means which are similar to those employed in
a planing-machine for planing metal. To this
end the under side of the carriage is fitted
with a rack, T/, whose teeth engage with those
of a cog-wheel, B/, which is turned alternately
in opposite directions by means of two pulleys,
P’ P2 One of these pulleys is secured to a
shatt, B7, whieh is connected directly with the
shatt B’ of the. cog-wheel E/ by means of a
pair of cog-w heelh E? B3, Fig. 7. The other
pulley is secured to a cannon- shaft B2, which
is connected with the shaft B’ of the cog-
-wheel E’through theintervention of acounter-
shaft, B? (dotted in Fig. 1,) and an additiona]
pdu‘ofcog wheels, E4, (partly shown inred lines
in Fig. 1,) so that, althou;.,h both pulleys P’ P?
are eaused torevolve in the sawmedirection, the
one causes the earriageé to move from rlght to
left and the other from left to right. Both pul-
leysaredriven by the same belt, D’,which trans-
mits motion from the pulley P® on the driving-
shaft B4, and thebelt is shifted from one of the

- pulleys, P/, tothe other, P?, and vice versa,when

the movement of the carriage is to be reversed.
The two pulleys P’ P2 are separated by aloose
pulley,P. Inorder toshift the belt, it is passed
between the prongs of an oscillating belt-ship-
per, h, which projects from an upright rock-
shaft, B% at the back of the main frame A.
This rock-shaft is fitted with two arms, H’ H?,
which projeet from it in opposite directions, in
positions to have their ends acted upon by two
inclined blocks, f/ /2, which are carried by a
horizontal slide-bar, C?; and this slide-bar.has

" two ears, T/ T%, fitted with adjustable screws

J? f*% whose heads are struck alternately by a
bumper, M4, carried by the needle-carriage, so
that as the needle - carriage approaches each
end of its range of motion the slide-bar C? is

. put in motion by the contact of the bump(,r of

the carriage with one of the ear-screws f2 f%,
and the proper-inclined block is caused to act
upon the arm torock the rock-shaft B® and os-
cillate the belt-shipper, thereby transferring
the belt D’ from one pulley to the other. The
bumper projects from a hub which is secured
to a rock-shaft, B, that is carried by the nee-
dle-carriage; and as it is desirable (in order
to save time) that the needle-carriage should
traverse as small a distance as possible, this
rock-shaft is fitted with two pairs of additional
bumpers, M> M¢, projecting at different angles
from the shaft and arranged to operate the
slide-bar C? and transfer the belt at shorter in-
tervals, so that when the -fabric is narrowed
one or other pair of these additional bumpers
may be brought into operation by turning the
rock - shaft B a part of a revolution. The
movement of the rock-shaft in the present ma-
chine is effeeted, when necessary, by applying
the hand to the pin-hub O,and it is prevented
from moving accidentally by a spring-elick, Q2,

-.whose nose engages in one of the notches. in

.traveling needles.
. to approach each other when the fabric is to

a collar that is sccured to the rock-shaft BS,
The driving-shaft B*is eaused to turn continu-
ously in the same direction by means of a belt
applied to a fast pulley, P*, secured toit. This
belt pasdges between the prongs of a sliding
belt-shipper, C°, Figs. 1, 2, 4, and 5, which has
a spring, PS¢ apphed to It that tends to trans-
fer the Delt to a loose pulley, P5, so that when-
ever the belt-shipper is free the belt is imme- -
diately transferred, whereupon the machine
stops. The belt-shipper is held in place when
the machine is working by a catch having the
form of a lever, L?, with a noteh, /7, in which
a tooth on the sliding shipper engages when
the machine is at work, This catch is disen-
gaged antomatically from the shipper when a
change is to be made in the operation of the
machine, as will hereinafter be described, and
may be disengaged at any time by applying
the hand to the handle Cf of the catch.

The needles used in this machine (as shown

. of full size at Figs. 30 and 30%,30" and 31) have

theordinary hook-formed head, the barb of the
needle being received when depressed in a cor- ~
responding groove, ¢/, in the shank or stem, so
that the loop of yarn on the necedle-stemn can
then slip freely over the head of the needle.
These needles are arranged in three series, two
of which are used in knitting the selvages at
the sides of the fabrie, and are composed of
These two series are caused

be narrowed, the distance between them being
always. just sufficient to permit the operation
of as many other needles as there are to be
stitches between the two selvages of the fabric.
All the needles of the machine which are not
traveling selvage-needles constitute the third
series, more or less of which are brought into
operation between the two series of selvage-
needles, according to the width.of the space .

. between them, as determined by the width of

the fabrie bemfr knit, while those needles of
the third series whlch are not between the
selvage-needles are thrown out of gear with
the mechanism for operating them. In com- -
mencing the leg of the stocking as many nee-
dles are employed as are required to form the
required number of stitches, and this nomber
of needtes is made up of the two series of sel-
vage-needles and of as many intermediate nee-
dles as are required to complete the number,
the whole working as one gang. When the
fabric is to be narrowed at either side the nee-
dle next within the selvage-needlesatthat side
is withdrawn from the fabric and the selvage-

-needles are moved inward, so that the inner-

most selvage-needle takes the position of the
needle withdrawn, the stitch which was upon
that needle being transferred antomatically to
the next needle. The needles which work be-
twaen the selvage-needles (whether at work or
not) will hereinafter be designated as*‘interme-
diate” needles, the stem of each intermediate
needle has a second groove, a?, Fig. 307, to re-
ceive the point of the transferring- prong, here-
inafter described, and each needle-stem is se-
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cured to a ncedle-slide, E.  (Shown at Fig. 30
of the full size.) - These needle-slides are ar-
ranged to slide transversely to the direction in
which the carriage is moved in a series of
grooves formed in a bed, d, which extends

from ‘one end of the carriage to the other.

Each of these needle-slides has a snug or nib,
b?% at its rear end. Each needle-slide has also
a snug or nib, b, at a point intermediate be-
tween its ends, by means of which it is

- woved to and fro in the operation of knitting.

These central snugs, b, when the needles
are operating, are received in and operated
by a cam-groove formed in the lower side of
the ncedle - cam.bar G, which extends from
one end of. 'the machine to the other, and is
-supported by the end platesthereof. The form
of this groove is shown of full size in red lines
in Fig. 20. The groove, after extendin g a cer-
tain distance from the center z 2 of the ma-
chine, divides into two branches, ¢’ and %, hav-
ing a movable switch at their intersection,
which can be turned to cause the snugs of the

needle -slides to traverse -in either branch. .

When the machine is knitting they traverse in
the hinder branch, ¢/; but the forward branch
is useful to cause the needles to be projected
forward for inspection and repair.. The two
branches of the needle-cam groove are crossed
by a cross-groove, ¢°, which permits the re:
‘moval of bent or broken needles and their re-
placement By perfect needles. The needles
project forward from the bed in which their
slides lie, and pass through a corresponding
series of grooves in a'bar, f, which extends
along-the front side of the carriage and forms
anosing. or series of orifice§, into which the
needles are withdrawn to cast off the loops of
yarn. The grooves of this nosing have at bot-
tom a V form, so that-when the needles are de-
pressed they are caused to place themselves
.- at equal distances apart. The traveling sel-
vage-needles of each series are each secured to
aslide, 4, Figs. 25 and 31, which is ‘car.ied
by a separate carriage that is mounted between
theend plates of the needle-carriageand moves
with it without changing the position tliereon
so long as the work produced remains of the
same width; but whenever the width of the
fabrie is to be narrowed at one edge the sel-
-vage-needle carriage appertaining tothat side
is moved upon the needle-carringe so0 as to
change the position of the selvage-neédles car-
ried by it. As the fabric to be made in the
present machine must be narrowed at both
edges, two selvage-needle carriages, B, are pro-
vided, and each carriage holds four selvage-

needles, whose stems are bent downward, so.

that the heads of the selvage-needles and the
parts of their stems immediately back of their
heads project in the same plane and to the
same extent as the corresponding parts of the
-intermediate needles. Fach selvage - needle
slide bas a suug, 1%, formed upon it, which is
received in a groove, ¢, formed in the upper
side of the needle-cam bar G, and shown of full
size at Fig. 20, so that us the selvage-needle

“adjacent needles.

carriages are carried along with the needle-
carriage the selvage-needles are caused by the
oblique portions of the cam-groove to move
while knitting transversely to the length of the
needle-carriage in the same manner as the in-
termediate needles. :

" A second block of metal, g, Tigs. 2 and 7, is
snpported at the front side of the heedle-car-
riage by a bar secured to the end plates there-

~of.  This block has a series of grooves formed

in it similar to those of the needle-bed, to re-
ceive'and. guide the shanks or slides of the
sinkers, which are represented of the fall size
at Figs. 28 and 29. Below.this sinker-bed
there is a bar, ¢, Figs. 1 and 7, which extends .
from one end plate of the needle-carriage to
the other, overlaps the nosing from which the
needles protrude, and forms the bar against the
lower side of which the barbs of the needles
are pressed by the action of supports F F be-
neath to close them, so that when the needles
are drawn into the orifices of the nosing they
may pass through and cast ¢ff the loops al-
ready formed. Each 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 cam-bar, like the needle-cam bar, ex-
tends from one end of the machine to the oth-
er, and is supported by the end plates thereof,
The form of its groove is shown of the full size
at Fig. 18. : :

The movement of the. selvage-needle car-

' riage in narrowing, the removal of the inter-

mediate needles from the series at work, and
the antomatic transference of. the stitehes in
the present machine are all effected substan-
tially in -the same manner as is deseribed in
the patent granted to Joseph K. Kilbourn and
Edward E. Kilbourn, No. 980, the 9th day of
April, A, D. 1861, L L being the two narrow-
ing-screws, V the transferring prong, s the
rock-shaft of the transferring prong, and 'Y
the lever which rocks this shaft. The méch-
anism for imparting the motions to the mem-
bers has, however, been simplified. Moreover,
as the kuitting commenec:s, with the present
machine, at the top of the leg of the stocking,
and asthe width of the fabric is always changed
by narrowing, it is unnecessary in this ma-
chine to provide any means for widening the
fabric antomatically. Inthe present machine,
asinthe machine described inthe patent above
referred to, each narrowing-serew L is tnrned
a quarter of a revolution to: move the selvage-
needle carriage the space of one intermediate
needle, the pitch of these screws being. four
times the distance between the centers of two
In order to turn each serew
a quarterof a revolution, the end of each, which
passes through the. end plate of the needle-
carriage, has a ratchet-wheel, R? with four
teeth secured to it, and a vibrating pawl, 2,
is provided to act upon these ratchet-teeth.
This pawl is pivoted to an arm, L*, secared to
a segment of a cog-wheel, which oseillates upon
a collar surrounding the shank of the screw,
and whese teeth engage with those of a corre-



sponding cog-wheel secured to the end of a
shaft, 1%, that is parallel with the narrowing-
screw. Thisshaft L2has a longitudinal groove
‘formed in’it, and it is fitted with a sliding pin-
ion, %, which is placed between the cheeks
of a sliding block, J/, which slides to and fro
upon the traverse-bars H® and HY, the former
of which'is secured to the front edges of the
end plates of the needle-carriage and the lat-
ter to the hinder edges thereof.
pinion m3 is fitted with a feather, which slides
in the groove of the shaft 12, so that the shaft
is caused to turn with the pinion, whatever be
the position of -the latter. The slide-block J*
is perforated to permit the narrowing-screw L
to pass throngh it; and it has a lug, C, de-
pending from it, which is fitted with an-adjust-
ing:serew thiat is: received between two lugs
projecting upward from the selvage - needle
carriage B, so that when the slide-block is
moved to and fro the selvage-needle carriage
is moved correspondingly. The selvage-nee-
dle earriage is adjusted to its proper position
by turning the adjusting-screw.

In order that the slide-block J’ and ihe sel-
vage-needle carriage connected with it may be
moved by turning the :screw I, a segmental
nut, m, is inclosed between the sidle pleces of
the slide-block J%. :Thisnut is connected with
a rock-shaft, s% which passes through the slide-
block, and is fitted at one side thereof with a
lever, Y/, controlled by ‘a turn-catch, X. By
moving this lever forward the segment-nut m
may be disengaged from the serew L to disen-
gage the slide-block and the carriage of the
traveling selvage-necdles from the mechanism
for moving them, so that they may be moved
by hand along the needle-carriage to any de-
sired position, after which "the lever wmay be
moved back tore-engage thenut with theserew,
thereby re-engaging thecarriage of the selvage-
needle with the mechanism for moving it. The
machine therefore embodies the first part of
the invention. The slide-block J’ carries a
sliding rack, T whose teethengage with those
of the sliding pinion m3, so that the movement

" of this rack transversely to the needle-carriage
turns the grooved shaft L2 and through it the
serew L, thereby shifting the position of the
selvage-needle carriage and operating the
transferring-prong, and as the slide-block. is
connected directly, as above described, with
the carriage of the traveling selvage-needles,
so that the same screw operates both, the ma-
chine embodies the second part of the inven-
tion.

The mechanism for moving the sliding rack
automatically operates upon the same princi-
ple-as the corresponding mechanism deseribed
in the aforesaid Patent of April 9, A, D. 1861,
No. 980; but in order to embody the third part
ofthe presentinvention the movablecam-plates
are arranged above the sliding racks which
they operate upon, and are depressed to oper-
ate these sliding racks, instead of being raised
for that purpose.. There are two of these mov-
able cam-plates, M® M% one for each selvage-

The sliding .

needle carriage, and each is connected by a
hinged link, M8, with a stationary eam-bar, N?,
which holds the stationary jaws #!% by whieh
the racks T* are returned to their normal posi-
tions after being moved by the movable cam-
plates. Bach rack is fitted with a pin, /7,
which projects upward within the range of the
movable cam-plate above it when the latteris
depressed; and in order that each cam-plate
may not act upon the pin of the wrong rack
one movable cam-plate is placed nearer the
front of  the stationary bar N2 and the other
nearer its rear edge, the pins /7 /7, Figs.3and 6,
of the two racks being placed correspondingly.
These cam-plates are controlled bya pattern-
barrel, J2, which is arranged according to the
fourth part of the invention above-the needle-
carriage D. - This pattern-barrel is secured to
a shaft, B? B', which is supported by two
standards, N° N7, secured to the main frame.
One part, B',of theshaftis formed into ascrew,
which turns in a: nuat, N9 that is supported by
the standard N7. “The nut N is held from
turning in the direetion of the arrow %, Iigs.
1 and 2, by a pair of pins, %, Figs. 1 and 2,
against which a bar, Z/, secured : to the nut,
abuts, so that when the pattern-barrel and its
shaft are turned in that direction the screw
will move through the nut and carry the pat-
tern-barrel longitudinally.  In order to em-
body the fifth part of the invention, the nut N¢ -
is permitted to turn in the direction opposite
to that indicated' by the arrow y* a half-revo-
lution, when its further turning is prevented
by a second pair of pins, #° 2, Figs. 2 and 4,
against which the bar Z/ of the nut then abuts.
The effect of this turning is to shift the pat-
tern-barrel lengthwise a distance equal to half
the pitch of the screw Bl without turning it.
The pattern-barrel is perforated with two heli-
cal lines of pin-holes, V/ V?, (each of the same
pitch as the screw B'%,) to which pattern-pins
can be applied, and these holes are arranged
in rows longitudinally with tbe barrel at equal
distances apart. The other part, B?, of the shaft
of the pattern-barrel has a longitudinal groove
formed in it, and passes through a sleeve
which tarns in the standard N5, and. is fitted
with a feather which engages in the groove, so
that when the sleeveis turned the shaft is also
turned in whatever position endwise it may be.
The sleeve is fitted with a ratchet wheel, RR?,
Iig. 2, having the same number of teeth as
there are longitudinal rows of pin-holes in the -
pattern - barrel J% ~ These ratchet - teeth are
acted npon by a pawl, S5 that is pivoted to
and vibrates with an elbow-lever, L, which
vibrates upon the sleeve as an arbor. The
longer arm of the elbow-lever is connected by
arod, I*, with the end of a plate, L%, Figs. 4 and
5, which is pivoted to the main frame, and has
acam-groovein its inner face (shownin dotted
lines in Fig. 4) in a proper position to be en-
tered by a pin (also shown in dotted lines) se-
cured tothe needle-carriage, so that the needle-
carriage in moving causes the cam-plate I° to
vibrate, and the latter by its connection with
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the elbow-lever L® moves the ratcket S° to-and
fro and turns the shaft B? BY and pattern-
barrel an angular distance equal- to:the tooth
of the ratchet-wheel R? for-each double vibra-
tion of the needle-carriage. Tbe pawl S°is
double-headed, (as shown at Fig. 9,) so that it
can be turned overon its pivot by the hand of
the attendant to caunse the ratchet-wheel and
pattern-barrel with its serew-shaft to turn in
the direction opposite to the arrow ¢*, thereby
also reversing the longitudinal movement of
the pattern-barrel. .
Inorderthatthe pattern-barrel may let down
the cam-plates into positions to act upon the
pins of the racks T* and may raise them out of

these positions, each movable cam-plate is

connected by a rod, %, with an arm, 1% secured
to a rock-shaft, A%, which is supported parallel
with the axis of the pattern-barrel by stand-
ards secured to. the frame of the machine.
This rock-shaft is fitted with a third arm, 13,
which projects over the pattern-barrel with its
end in position to be raised by pins placed in
the helical line V? of ‘pin-holes when the. pat-
tern-barrel is turning in the direction of the
arrow y~.. Solong as holes containing pattern-
pins in them pass under the arm I® the rock-
shaft A? does not rock to lower the movable
cam-plates,and consequently they are thenpre-
vented from acting upon their-racks, and the
selvage-carriages are not moved to narrow the
work. When a hole without a pinin it passes
under the arm 1° it:is permitted toturn down,.
-and the shaft A” rocks, thereby lowering the
movable cam-plates M? so that they .act: upon
the rack-pins,and the selvage-needle carriages
are moved inward to narrow the. fabric.. As
the pattern-barrel is moved by itsratchet once
for each double reciprocation of the needle-car-
riage, and as cach single reciprocation. pro-
duces a row of stitches,half as many pin-holes
are made in the helical line V2 as there are to
be rows of stitches in the fabrie, and pins are
placed in those holes (commenecing at the end
a®, Fig. 2, of the pattern-barrel) which corre-
spond with the rows where the width of the
fabrie is to remain unchanged, the pins being
left out of those holes which correspond with
the rows of stitches at which narrowing is to
take place. The arrangement of the pins in
the second line of pin-holes V/ commences at
the opposite end, a*, Fig. 2, of. the: pattern-
barrel, in accordance with the sixth part. of
the invention, and when one sheet of .fabric is
completed themachine is stopped and-the pawl
5° is turned over to reverse the.movement. of

the pattern-barrel.,. The nut N° is also turned-

half round to change the relationship of the
pattern:barrel to the arm I® and bring the sec-
ond line of pin-holes under that arm: wlen
knitting the next sheet of fabric. The employ-
ment of twolinesof pin-holes with the arrange-
ment for bringing each alternately into action
therefore dispenses with the necessity of tara-
ing the pattern-barrel backward by hand: to
the position which it occupied when the kuit-
ting of the fabric was commenced.

driver ¢.

The pattern-harrel is also employed to stop
the machine at any desired tinte, The mode
in whieh this iseffected is as follows: The rock-
shaft A?is fitted with a fuurth arm, L9, which
is connected by a rod, P, with a lug, LY, pro- -
Jjecting from the cateh L8 of the belt - shipper.
This lug is perforated with a slot, ¥, Figs. 1
and 4,in which the hooked end of the connect-
ing-rod P° engages, so that the latter may be
raised or lowered as far as pattern-pins of the
regular length will move it without affécting
the cateh Lf; but when the rod is raised by
rocking the shaft A% about twice as high as its
nsual movement by the ordinary pattern-pins
the cateh L will be raised torelease the shipper

.C® and permit the spring P to shift the belt to

the loose pulley P? thereby stopping the/ma-
chine. Theraising ot the rod ¥ for this pur-
pose is effected hHy the use of pattern-pins of
double the usual length, one of which is in-
serted in-each pin-hole of the pattern - barrel
which eorresponds with the line of stitches at
whiclr it is desired that the machine should
stop. '
The withdrawal of the intermediate needles
next the selvage-needles, when theyare moved
inward on the needle-carriageto narrow the
fabrie, is effucted in the same manncr as it is
in the machine described in the aforesaid pat-
ent granted: Joseph K. Kilbourn and Edward
E. Kilbourn the 9th day of April, A. D. 1861,
No. 980, P° being the sliding bar carried by
the selvage-needle carriage, Iigs. 4, 23, 24,
26, 27, with its block ¢* and its narrowing-
(Shown in dotted section -lines in
Fig. 23.) Each sliding baris fitted with a pin,
5, which projects downward through a trans-
verse slot in the selvage-need’e carriage into a
cam-groove, G/, formed in the upper surface
of the needle-cam bar, so that as the selvage-
needle carriage is carried toand fro a'ong with
the needle - carriage the sliding bar, with its

“driver t/, is caused to move fransversely to the

carriageand withdraweachintermediateneedle
that.it is placed in position toact upon by the
operation of the pattern barrel JZand the nar-
rowing-screw L. After each shect of fabric
iscompleted the selvage-needlesmustbe moved
outward to the positions they ocenpy when
commencing the knitting at the top of the leg
of -the stocking, and the intermediate needles
that have been withdrawn in the process of
narrowing the work must be restored to their
positions in the gang of workers.

.-The selvage needle carriages are readily
moved out by hand, as hereinbefore described,
when the machine is stopped, and in order that
the withdrawn interme iate needlesmay be re-
stored to their positions by the same move-
ment a wedge-shaped cam plate, 3, is seenred
to each sclvage-necdle carriage in a position

to bear against the butts of the withdrawn in-

termediate needle-slides whi b it passes.when
the selvage-needle earriages are moved out-
ward. on the needle-carriage, thus shoving
them forward among the workers. The with- -
drawn needles are therefore restored to their
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positions for working by the movement of the
carriage which carries the cam-plate ¢*, which

carriage is in this machine the selvage needle
carriage, and thuas the machine embodies the
seventh part of the invention. As this cam-
plate is inelined, the last slides which remain
in contact with it when the selvage-needle car-
riage reaches its outward position are not
pushed by it to their foremost positions. 1In
order to push them forward, a widening-driver,
2, is secured to the bloek ¢* of the slide-bar
P9, which is caused to push these needle-slides
forward by a singlereciprocation of the needle-
carriage, made after the selvage-needle car-
riages have been moved to their outermost
places.

In order that the machine may operate when
the partsareconstructed as hasbeen described,
thie narrowing-screw should make three move-
ments when narrowing is being effveted, two
of these taking place while the end of the nee-
dle-carriage is passing from the center of the
machine toward the adjacent end thereof, and
one while it is returning from that end of the
machine, the three movements together com-
prising a quarter of a revolution of the screw
L. During the first of these movements the
serew is turned sufficiently to-cause the trans-
ferring-prong 'V to enter the stitch on the nee-
dle whence it is to be traunsferred, and this of
céourse must take place before the needle is
withdrawn by the narrowing-driver. The sec-

ond movement is sufficient to move the sel-’
vage-needle carriage laterally the space of a
needle—or, in other words, the. width of a

stitch—so that the innermost selvage-needle is

caused to travel inward to the next needle.

This movement of the serew also permits the

toe of the spring-catch w, Figs. 5 and 6, to rock:

back the heel of the prong into the groove of
. the nosing, as described in said patent grant-
ed to Juseph K. Kilbourn and Edward E. Kil-
bourn. " The third movement of the screw is
sufficient to rock the prong out of the stitch.
This last movement must of course be effected
after the needle has been pmtruded through
the stitch and the groove in the nosing by the
action of the incline in the cam-groove whicl
effects thismovement. The first part of these
movementsiseffected while the pin of the rack
T* is passing along the grade n® Fig. 17, of the
movable cam-plate in the direction of the ar-
row applied thereto, the second while it is
passing along the grade »7, and the third

while it is passing in the direction of the ar-'

row along the stationary grade n?, secmed to
the bar N2,
Although- the transferring-prong and the

selvage-needle carriage are both operated by’

the turning of the screw L, the selvage-nee-
dle carriage must not be moved inward until

the trans‘erring-prong has entered into the
stitch to be transferred from the intermediate.

needle which is to be withdrawn from the se-
ries of workers. There must therefore be a
pause in the movement of the selvage-needle
carriage until the transferring- prong has se-

‘ward from a second rock-shaft, B2,

cured the stitch. This pause is produced by
cam-collars secured to the narrowing-screw L.
whose snugs operate upon mclmed planes
formed upon the adjacent faces of the bearing
of the screw in the end plate of the needle
carriage, as described in the aforesaid patent
granted to Joseph K. Kllbourn and Edward
D Kilbourn. -

Inorder that the knitting may cease upon the
central strip of the sheetof fabrie while the heel
strips are being knit, such of the intermediate
needles as operate upon the central strip are
thrown out of gear with the mechanism for op-
erating them without withdrawing their heads
from the fabrie. Inordertoeffect thisin accord-
ance with the eighth part of the invention, the
needle-bed is divided transversely into threé
divisions, X’ X' X2, tl]etWOSIdedIVIblOHS, XX/,
being ﬁxed to the needle -carriage,and the cen-
tral dmsmn X2 being movable thereon.. The
central division ‘is ﬁtted at its hinder side with
a pair of ears, which are traversed by a shaft,

B, that is supported in slotted bearings N8 N¢,

secured to the needle - carriage, so that the
hinder side of the central division of the nee-
dle-bed may be permitted to drop by the trans-
verse movement of theshaftin itsslotted bear-
ings to drop the snugs of all the needles ap-
pertaining to it snmu]taneousl_y out of the cam-
groove whu,h imparts movement to them, and
at the sawe time that the front side of the cen-
tral division of the needle-bed may turn down.
ward on the shaft B'® as a hinge-pin to permit
the heads of the needles to descend with the
fabric as the knitting upon the heel-strips pro-
gresses. . During the kaitting of the leg of the
stockmg down to the line d d Figs. 33 and 34,
this central division remainsin its hlghesprSI-
tion, as shown at Figs. 1, 4,8, with its smiface at

the ‘;ame level w1th those of the side divisions.

It is held there by means of the arm 1%, which
projects forward from the rock-shaft B, and is
pushed up by an arm, I, which projects back-
The two
rock-shafts B!' B passthrough bearings in the
transverse plates T° of the needle-carriage, and
thelatter, B?, is fitted at one end (on the outer

side of the ad‘}acenb transverse plate T%) with a
second arm, 15, which is connected with the bot-
tom plate of the needle-carriage by a strong
spring, 8% This second arm [8is sceured toits
rock-shaft B'? at such an angle with the arm
I5 that when the latter is holding up the central
division of the needle-bed the end of the sec-
ond arm is in front of a vertical line passing
through the axis of the rock-shaft, so that this
shaft Umnot be tarned to release the central
division of the needle-bed without extending
the spring, which is strong enough to prevenb
accidental turning. ,When, on the otherhand,

the rock-shaft B'? is turned by hand to release ot

the central division of the bed, as shown at
Fig. 7, the end of the second arm I8 is behind
the.same vertical line, and the rock-shaft is
therefore hetd in its new position by the same
spring.

In order th:t the weight of the.front part
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:of the central division of ‘the needle-bed and
its needles may not:drag the work downward,
it is counterbalanced by springs. according to
the ninth part of the invention, in the follow-
ing manner: The ends of the rock-shaft B! of
the arm 1# pass through-the transverse plates
T® T% and are fitted with second arms I7 I,
each of which is on the outerside of the: adja
cent transverse plate T° - Each of thesé sec-
ond arms is connected by a spring, S, with
the front of the needle-carriage, so that these
springs, acting through the rock-shaft B*and
its arms I"I” I*, tend to bear up the central di-
vision of the needle-bed and counterbalance
its weight in part.  In order to compensate
the increase in the tension of the springs as
they are extended, the second arms 17 I7 are
set at such an angle with the central arm, I+,
as shown in the drawings, that the leverage is
greatest when the central division of the bed
is in its highest position, and decreases pro-
gressively as the springs are progressively ex-
tended. Whenever the central division of the
needle-bed is thrown out -of gear its needles
should be compelled to descend with it, and
should'also be prevented from sliding forward
in-their grooves. As theheads of the needles
are in the last row. of stitches they descend as
the woik upon the heel-strips progresses and
bear down the front side of the central divis-
ion of the bed with them. In orderto compel
the hinder ends of the needle-slides to remain
in their grooves, and also to prevent them
from sliding forward, the rock-shaft B¥is pro-
-vided, according tothe tenth partof the inven-
tion, with a broad hook-formed holder, H?,
whose edge is of the same breadth as the cen-
tral division of the needle-bed, so that wlen
the rock-shaft BU is turned forward this hook-
holder overlaps the hinder snugs of all the nee-
dle-slides and holds them in their places, as
shown at Fig. 7. When the hook-holder is
not operating it is turned back, as shown at
Figs. 6 and 8, and is held in that position by
means of" a rod, 75 (drawn in dotted lines in
Fig. 6,) whose hinder end is conuected with

an arm, 1%, secured to one end of the rock-shaft

BY, and whose forward end is formed into a
hook,which is then engagedin an eye secureil
to the needle-carriage. - The rock-shaft B is
turned forward to cause the hook-holder to op-
erate by means of a spring; S%, connected with
an arm projecting. from the shaft, and it is
permitted to turn,when required, by disengag-
ing the hooked rod #° from its eye by hand.
The fabricformed by the needles passes down-
ward, and is connected by a sheet of cloth se-
cured to a bar, D%, and by a link-rod, +°,.with
a tension-plate, D% which isloaded with one or
moreremovable weights, DS to apply the prop-
eramountoftension tothe work according toits
width, . This tension-plate descends as.the fab-
ric is formed, and is guided by a pair of slides,

D7, upon which the ends of the tension-plate .

are fittedtotraverse. Thefabricasitdescends
must be held back out of the way-of certain

- carriage.
needles and hangs behind the rod 75 at the time .,

parts of the machine. Thisiseffected by a re-
movable rod, 75, which is held in place by two
hook-ended spring-catches, 3%, one at each end
of the rod, whose hooked ends are engaged in
notches formed in the end plates of the needle-
As the fabric is upon the central

thecentral division of theneedle-bed is lowered,
that division mnst be arranged to move trans-
versely to permit the stitches held by these nee-
dles to remain in the same plane with the re-
mainder of thé fabric. This is effected by the

form of the slotsof the bearings N®of the shaft’

B, as shown in dotted lines in Figs. 6 and 8.
It will be perceived thattheslots extenda little
forward'of the shaft when it is raised, and some
distancebehind it. When, therefore,the shaft
is dropped with the central division of thenee-

-dle-bed it is free to move transversely back-

ward or forward, as may be required. The ma-
chine thus embodies the eleventh part of the
invention. N

In order that the row of stitches upon the
‘needles of the central division shall remain in

the same plane with the remainder of the work,

the front side of the central division of the nee- -
dle-bed is guided in descending by gnide-slots -

s*, formed in the transverse platesof the needle-
carriage,which slotsare traversed by theround-
ed end of a bar, 77, xecured to the under side
of the said division. :

When the knitting of the heel-strips is being
effected the selvages at their outer edges are
knit by the two series of traveling selvage-nee-

~dles, which are moved inward (as directed by

the pattern-barrel) to narrow the heel-strips

rat their lower outer corners, ¢ e. -The inner

selvages of the heel-stripsare knit by the inner-
most intermediate needlesof each side division
of the needle-bed, which remains in gear after
the dropping of the eentral division.

After the heel-strips are completed the ma-
chine is stopped, the central division: of the
needle-bed is restored to its position, and the
selvage-needle carriages are moved inward, so
that the needles which recommence work upon
the central strip are made op of the two sets
of selvage-needles and the needles of the cen-
tral division of the needle- bed, four of the
stitches along the inner edge of each heel-strip
being set up on the selvage-needles before re-
commencing work. As the knitting of this

"part of the fabric proceeds it is narrowed, as

required, by the operation of the pattern-bar-
rel, transferring - hook, selvage - needles, and
their appurtenauces, as before. As the ma-
chine therefore . contains traveling needles,
transferring-prongs, and a needle-bed divided
into divisions, one of whichisarranged to drop
so that its needles are thrown out of gear with
theiroperating mechanism without being with-

drawn from their stitches, while the needles of

other divisions continue to operate, and as the
traveling needles and transferring-prongs are
combined with the said needle-bed so as to co-
operate with it in the production of the fabric,

a
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-the machine embodies the twelfth and thir-
- teenth parts of the invention. While the leg
of the stocking is being knit down to the line
d d the needles are fed with yarn or thread by
means of asingletubular thread-guide. While
the heel-strips are being knit a second or sup-
. plementary thread- O"mdelsbronghtmto action,
so that the gang of needles knitting each beel-
strip is fed by a separate thread-guide. After
the heel-strips are eompleted and the work is
- recommenced upon the central strip the sup-
plementary thread-guide is thrown out of gear,
in accordance with the fourteenth part of the
~invention, and the gang of needles at work on

.. the central strip is fed by the primary thread-

. guide of the machine. Each thread-guide has

. the form of a short flattened tube, the larger
axis of its elliptic cross-section being horizon-
tal. The shank of the primary thread-guide
J is seeured to a carriage, R, which slides lon-
gitudinally on ways secured to the front side of
the sinker-cam bar H. The thread-guide car-
riage is moved to and fro by bumpers carried
by the needle-carriage and acting alternately
upon the opposite SldeS of asnug,o, Figs. 6 and
7,secured tothetopofthethread- guldecamage,
and as the thread-guide, to act properly, must
always occapy a certain position relatively to
the outermost selvage -needle, the bumpers
which operate upon the primary thread-guide
carriage (whenthesupplemeutary thread-guide
carriage is not in use) are controlled by the sel-

vage-needle carriages, so as to move with the

traveling selvage-needles and maintain the
thread- gmde in it§ proper position relatively
to the outermost selvage-needle. To this end
one of the bumpers, M, is made fast to one of
the slide - blocks J’, which is connected with
one of the selvage-needlecarriages. The other
bumper, N,is secured to a hub which is mount-
ed upon a rock shaft B, supported by brack-
ets on the needle-carriage, and this hab is re-
ceived between a pair of cheeks secured to the
other slide-block J’, which is connected with
the other selvage-needle carriage,so that when
the latter is moved .the bumper is caused to
move with it and slide along the rock:shaft.

“The hub of the bumperis fitted with a feather,
which slides in a groove of the rock-shaft B,
so that when the latter is turned the bumper

~is turned out of range of the snug of the sup-
plementary thread - guide carriage to permit
this carriage to be moved out of the range of
the bumpers, and be thereby thrown out of
gear.

In operating this machine the needle-car-
riage must always be moved far enough when
narrowing is to be doue to enable the movable
cam- pldtes M? to put in motion the narrowing
mechanism when the fabric is narrow. The

-amount of movement necessary for the purpose
would carry the thread-guide beyond the posi-
" tion it should occupy when yarn is taken from
it by the needles. In order to compensate for
this excess of movement of the thread-guide,
provision is made in this machine for returning

knits one of the heel-strips.

it to its proper position,in accordance with the
fifteenth part of my invention. To this end
the thread- gmde carriage is provided with two
spring-catehes, yfy ,I‘nga 1and2, which engage
alternately with the two bumpers M N, as the
needle-carriage carries the thread- “uule car-
riage beyond its proper position for feeding
yarn, and retain their hold uutil the thread-
gulde carriage is returned to that proper posi-
tion, after which the spring-catch isdisengaged
to permlt the thread-guide to remain at vest un-
til the needles have all passed it.
" In-order to disengage the’ catches at the
proper times, two pins, m‘i Iigs: 1,2, and 6,are
fitted to shde transv ersely in the selvacre -nee-
dle carriage, one behind each cateh, and a
fixed cam-block, G?, with inclined ends, is se-
cured to the top of th'e sinker-cam bar H, with
its ends in the proper positions to act on the
pins 28 and force them outward against the
catches at the adjacent ends of the thread-
guide earriage when they are to be detached.,
The supplementarv thread-guide J° is also
fitted to a carriage, R’, of the same construe-
tion as that of the primary thread-guide, and
fitted, like it, with spring-catches y® 39, to con-
nect it with the bumpers that drive it to and
fro. When not in use it is moved by the hand
of the attendant to the end of the machine, as
shown at Figs. 1 and 2, where it remains at -
rest untilitis wanted, when it is moved toward
the center of the machine, the rock shaft B*
being first partially turned to move the bumper
N and permit the snug of the supplementary
thread-guide carriage to pass it. When both

-thread-guides arein operation each acts in con-

nection with one of the gangs of needles that
As the outer
selvage of each heel-strip is formed by the
traveling selvage-needles, the bumpers carried
by them are in proper posmon» to place the
thread-guides for the outer edges of the heel-
strips. In order to place the thread-guides
for the inner edges thereof, and to embod_y the
sixteenth part of the 1nveutlon a supplement-
ary bumper, M/, is secured to "the rock-shaft
B®; and as the two gangs of needles which
koit the heel-strips are separated by but.a’
short space, and both thread-guide carriages
must therefore at times be simultaneously en-
gaged with this bumper, it is forked, as shown
at Figs. 7 and 11, so that the inner catch, 47, of

the primary thread-guide may engage with one

fork, and theinner catch, y?, of the supplement-
ary thread -guide with the other fork, and that
the two catehes may not mterfere Wlth each
other.

As all the bumpers are conuecte(l elther (11
rectly with the selvage-needle carriages, or in-
directly with them by the rock-shaft B, and
as the selvage-needle carriages are connected
with and caused to traverse by the main nee-
dle-carriage, the bumpers are combined with
the main needle - carriage, and the forked
bumper M may be thrown in or out of work,
as required, by turning the rock - -shaft B13
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Thus, when the primary thread-guide alone is |
operating, the supplementary forked bumper .

is turned upward out of range of the thread-
guide carriagesby turning the rock-shaft B, to
which it is secured. ‘When both thread:guides
are operating the supplementary bumper is
tarned down by turning the rock-shaft B,
and as the turning of this rock:shaft to'turn
down the supplementary bumper alse turns
one of the bumpers, N, of the selvage:needie
carriages out of its position,so'that it-cannot

operate, its hub is provided with another:

bamper, N’, which is turned into pesition ‘to
operatethethread-guide carriage whenthefirst
is turned out. The turning of the bumper
rock-gshaft BY iseffected in the present machine

by the hand of the attendant when the central :

division of the needle-bed is raised or-dropped,

and therock-shaft is held in-either position in -

-which it is placed by a spring-catch, ¢t, whose

end engages in one or other of two notcheés:
tormed'in a-collar, ¢%, secured to‘the rock:shaft. :

In order-that a tight selvage may be formed '
by the machine at the outer selvages, and - that

the sinkers on the outer sides of the traveling
selvage - needles may not interfere ‘with ‘the
thread-guides, a part of the .sinkers-at ‘each
selvage: are lifted substantiaily in the same

manuner as is described in the aforesaid patent-

granted to Joseph K. Kilbourn and Edward

E. Kilbourn. Two lifters, % k, are .employed :

for this purpose, (one for-each set of traveling
selvage-needles,) and they are moved bythe ac-

tion of the cam-groove ¢* formed in the face of
the cam-bar N2, which cam-groove acts npon

pins secared to the slides-Q of ‘the lifters.” “The
snugs of these sinkers which are lifted pass
. through the gates §’, Fig. 18; .in the .sinker-
cam grooves into'the upper-middle branch of
the sinker-cam groove. ‘ ,
- In order to form tight selvagesat the inner

edges of the heel-strips, the sinkers ‘thereat
are lifted, in accordance with the seventeenth
part of the invention, when the supplementary '

thread-guide is brought into operation. As,
however, narrowing does not take place at the
inner selvages of the heel-strips, it is unneces-

sary to make provision for:changing the sink--

ers which are raised thereat ; but advantage

is“taken of the position of the bumper rock- -
shaft B to lift all these sinkers simultaneously
by the same operation which changes ‘the:

bumpers. For this purpose-those sinkers S,
Figs. 1, 2, 4, 6, 7, 285 29% -which -are 1o’ be
thus raised are made longer than the:others,
and ‘their upper endsare fitted with secondary
snugs, which project forward toward the rock-
shaft B, The latter is provided with two
lifting-hubs, &/ ¥/, one for esach of the sets of
sinkers to be lifted, and each lifting-hub :has
a lifting-tooth projecting from it,so that when
the rock-shaft B is rocked to place ‘the cen-
tral bumpers in position to-act on the thread-
guides the two sets of sinkers S S-at ‘the:in-
ner selvages of the heel-strips are simulta-
neously lifted out of the gang, and beecome in-
operative until they are again lowered.

i

The adjustment of the machine for knitting
‘thie'heel-strips and its readjnstment for resam-

ing work on the central strip are effected while

‘the'needle-carriage is at one end of its track.
A wide gate, 8%, Fig. 18, is therefore made in
‘the part .of the sinker-cam groove which is
‘thenopposite-the sinkers-that are to be raised,
80 that their snugs may passup out of the cam-
Sroove. ' ‘

It is important that the yarn extending from
‘the last needle that is fed with yarn to the
thread-guide should be depressed. upon ‘the
stem of the needle, so that it may be seized
with -certainty by that needle, and that the

"barb thereof may not cateh upon and split the

yarn. TIn preceding machines this depression -

‘of the yarn hasbeen effected by depressing the

thread - guide after the needles have passed .
by-it. - In the present machine it is effected,
in accordance ‘with the eighteenth part of
the invention, by depressing an instrument
which is not connected with'the thread-gnide,
and is in this instanee one of the sinkers be-
tween the thread-guide and the ontermost sel-
vage-needle, while the thread-guideis retained

ratitsusnallevel, and the othersinkersbetween

the thread-guide and the selvage-needle .are
lifted, together with a sufficient number in ad-

«dition, to avoid conflict with the thread-guide, -

To this end the liftersk k, for lifting the sink-
ersattheselvages, are each made broad enough
to lift the sinker between the outer two sel-
vage-needles and nine sinkers.outside thereof,
and each has a kerf, g, Figs. 13 132, of suffi-

~cient width and in the proper-position to per-

it the snug of the fourth sinker outside of
the.ontermost selvage-needle to pass through

‘it, so that-thissinker is free to be depressed by

its cam-grooveonto the yarn extending to the

| thread-guide; thereby depressing theyarn upon

the stemof the outermost selvage-needle.  An

-equivalent arrangement is made for the sink-

ers'which are at the inner selvages.of the heel-
strips by using an ordinary sinker in place of
one of ‘the elongated sinkers, S, at the proper

-distance from the needle at.the inside selvage

ofeachheel-strip. This ordinary sinker, being
without:a secondary snug, is not raised by the
lifting-tooth which raises the elongated sinkers
at-each side of it; hence itis depressed by the
sinker-groove upon-the varn extending to the

‘thread-guide from the selvage needle at thein-

side:.eédge of the heel-strip.

In order that the selvage may be tight, the
delivery of ‘the yarn is checked in the present
machine while the ontermost needles are reced-
ing until their receding heads pass within the
range of travel of the inner end of the thread-
guide. ' In a preceding inachine this check in

‘the-delivery is effeeted by gripinig the yarn be-
‘tween jaws, one of which is formed by a pad

operated by the descent of the thread-gnide.
In the present machine the thread-guide does
not descend ; hence special devices are used for
griping the yarn, in accordance with the nine-
teenth partof theinvention. Thepad 7, which

«| forms one-of the griping devices, is therefore
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secured to the lower end of an arm which pro-
jects downward from a rock-shaft, 05, that is
carried by the thread-guide carriage. This
rock-shaft is fitted with a spring-arm, s, which
tends to bear the pad away from the adjacent
surface of a perforated plate, j/, which is se-
cured to the thread-gnide carriage,and through
which the yarn is passed, so that the pad can
press against it. The pad rock-shaft 3° is also
provided with a second arm, §7, which projects
upward from it and bears against a slide, o7,

that passes through and slides transversely in

an aperture in the thread-guide carriage, with
its inner end within the range of two cam-
blocks, C? C9, that are secured to the sinker-
cam.bar H. These cam-blocks are in such po-
sitions that when the thread-guide carriage is
moved along in each direction with the needle-
carriage alter feeding yarn to the last needles
the slide is acted upon-by the cam-block then
adjacent to it,and, being moved thereby, rocks
. the pad-shaft 5° and causes the pad to.press
upon and gripe the yarn; and the cam-blocks
are of such length that they permit the release
of the yarn as the thread-guide carriage moves
along, when the loops are properly formed by
the needles.

The supplementary thread -guide carriage R/
is fitted with griping devices like those of the
primary carriage R, and one, C° of the cam-
blocks is in a proper position for working them
when the supplementary thread-guide is at one
end of the gang of needles which is fed when
knitting the heel-strip. In order to operate
the griping devices when the supplementary
thread-guide is at the other end of the gang
of needles, a third cam-block, C¥, is secured
to the sinker-cam bar H in a proper position
for that purpose.

As before stated, the inner selvages of the
~ heel-strips are knit by the innermost needles

of the two side divisions of the needle-bed, and
as these needles are operated by the interme-
diate needle-cam groove, they will operate (if
no change be mmade) in the same manner while
koitting the heel-strips as they do while knit-
ting the iuterior of the sheet of fabric,

manner there is a tendeney to strain the yarn.
In order to.obviate this tendency, the machine
is constructed, according to the twentieth part
of the invention, so that the second needle at
the inner selvage of each heel-strip isnotdrawn
In order to
effect this, the snug b of this needle, Fig. 302,
is notched, and a sliding cam-block, V8, Figs.
21 and 22, is inserted in the needle-cam bar
G. The thickness of this cam-block is equal
to halt the depth of the needle-cam groove,
and it is controlled by a screw, ¢/, so that it
can be drawn forward, as shown at Figs. 21
. and 22, or set backward until its rear is as far
back as the most protuberant part of the nee-
dle-cam groove. The sides of the grades e° ¢f
are also grooved, so that they form two grades
of different slope, the one being the regular
slope and the other sloping less rapidly, so as

Expe- -
- rience has shown that if they operate in this |
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'to project no farther than the sliding eam-block

when it is set forward. From this construce- .
tion of the snug of the needle, Fig. 30% and
of the sliding cam - block and of the cam-
groove it follows that when the cam-Dllock
V¢ is set forward (by turning the adjusting-
screw ¢') the projecting part of the snng.b
passes along the less-sloping grade and along
the rear of the cam-block V9 while the snugs
of the other intermediate needles pass along

the regular grade ¢°; hence the needles, Fig.

302, which are the second needles at the inside
selvages of the heel-strips, are not then drawn
into their nosings as far as the remainder of
the intermediate needles. When, on the other
hand, the sliding cam-block’is set back by turn-
ing the adjusting-serew ¢', as its rear is then
in line with the most protuberant part of the
ordinary needle-cam groove, the needles, I‘lg
302, opelated by it are drawn back to the same
extenb as-the other intermediate needles. The
cam-block V¢ is therefore moved forward by
turning its screw when the central division of
the needle-bed is let down to adjust the ma-
chine for knitting the heel-strips, and when -
the central division of the needle-bed is raised
the cam-block V° is moved back to’its place.
In order that the barbs of the needles may
be closed as they draw into the nosing in
which they liesoas to pass through the stitches
upon the needle-stems, and that these stitches
may be cast off as the new stitches are drawn
in by the needles, the needles are pressed up
against the bar e by supports F F'beneath as
they are carried over the upper edges of these
supports by the reciprocation of the needle-
cariiage D. Each of these under sapports is
constructed in two parts, one, &, of which is
inside of the sinkers and effects the lamng of
the needles, while the other part, &% isin front
of the sinkers and supports the needles during -
the feeding of yarn and the descent of the sink-
ers to-form the loops. In previous machines
such supports have been made adjustable ver-
tically, but no means have been -employed to
render them adjustable laterally ; hence these
supports have been fitted to their exact posi-
tions by filing away the material. In the pres-
ent machine they are made adjustable laterally
as well as vertically. The capacity to adjust
vertically is provided for by passing the clamp-
screws 2%, that secure the supports to their
stocks g% through vertical slots A% in which
they may be moved. The lateral adjustment
is provided for, in accordance with the twenty-

first part of the invention, by securing the

stocks to a longitudinal shaft, Z4, along which
they may be slid, and to which they are made
fast when in place by set-screws 25, The under
supports, when in the proper positions for op-
erating, are much in the way when the.needles
and sinkers are being adjusted. In order to
enable them to be put out of the way and re-
placed with facility, in accordance with the
twenty-second part of the invention, the shaft
R4 to which theyaresecured,is arranged torock
in its bearings §7, so that the under supports




47,829 13

can be turned forward, as shown in red Tines
in figure 6, or turned down horizontally, so as
. to-be out of the way, and .can be turned back
" .again to the exact places which they shounld
oceupy daring knitting. In order that they
may be held in their places, the support-shaft

+ Z*igfitted with-an arm, 7%, Figs. 1 and 5, whose.

inside face bears against the face of one of the
longitadinal barsof the main frame of the ma-
. chine when the supports-are in place for knit-
ting, and this arm has a slot'in it, which passes
over a projection from the frameof themachine
to which a turning-button, ¢% is affixed so
that when the button is turned crosswise to the
slot the shaft Z*is prevented from turning
and the ‘supports are held in place. When
they.are to be turned forward the button is
turned so that the slot in the arm will pass
over it.- o '
In knitting on this'machineit is convenient
to make use of a sheet of coarse cloth to con-
nect ‘the knit fabrie with the tension-plate D5,
This sheet of cloth is cat in such manner that
its selvage is horizontal and uppermost,and is
equal inlength with the breadth of the sheet of

‘fabric tobe knit, orlonger than that. Itslower

edge is sewed upon ‘the bar D% which is con-
nected by links with the tension-plate D5, A
portion—say six—of - the horizontal threads
-aredrawn from the cloth a little below thé sel-
vage, leaving a few horizontal threads at the
selvage and a space below it formed by ver-
tical threads alone. . In .commencing to- kuit,
this piece of cloth is thrust upon the needles,
whose heads pass through between the verti-
cal threads at this space, and the needle-car-
riage is fraversed once, to cause the needles to
draw the selvage of theeloth into their barbs.
‘Then the needle-carriage is traverseda second
time, during which a thread of sewing-silk is

fed by hand to the needles, after which the

yarn from the thread-guide is applied to the
first needle in the series and the machine set
to work. The effect of this proceeding is that
the knit fabric is connected with the sheet of
cloth by the silk thread, and is readily discon-
nected from it by pulling out the silk thread
by hand. '

In the knitting of stockings coarser yarn is
generally used to knit the heels than for the
remainder of the stocking ; hence in using the
machine three cops of yarn.are employed—
two of coarser yarn while knitting the heel-
strips, and one of finer yarn while knitting
the rémainder of the sheet of fabric. - These
cops may stand npon the floor of the room, the
cop of fine yarn in front of the center of the
machine, and the coarser two at either side of
it.. When the fine yarn is used it is conducted
throngh a stationary thread-guide, Z, to the
primary thread-guide carriage; and when the
coarser yarn is used each thread of it is con-
ducted through a lateral stationary thread-
guide, Z?, to the thread-guide carriage that
feeds for the heel-strip at that side of the ma-
chine,

In knitting stockings it is found convenient

to arrange -the pins of the pattern-barrel of
some machines so as to knit the sheet of fab-
ric whose form is represented at Fig. 34, and
to employ these machines only for doing this
pavtof thework. The pinsof the pattern-bar-
rels of other machines are then arranged to
knit the sole-strips G from f.f to g g, Fig. 36,
and these machines are employed only for do-
ing this part of the work, This mode of con-
ducting the work saves time in adjusting the
machine, and one machine working. on sole-
strips can finish the work produced by two or
three of the other machines.

Although the machine thus described em-
bodies all the improvements which constitute
the subject-matter of this patent, the invention
is not limited to such machine, as parts of the
invention may be applied with advantage to
other knitting-machines—as, for example, to
thoseinwhichonlyapartofthemovementsofthe

‘machine in knitting is effected antomatically.

Parts of the invention may also be used with-
out other parts thereof; nor is the invention
limited to a knitting-machine of the precise
construction of parts herein described, or to
the  precise mode of imparting the requisite
motions to parts thereof, as these may be va-
ried as circumstances may render expedient to
suit particular cases or the views of different
constructors or manufacturers, or toadapt the
machine to the knitting of particular forms of
fabric., Thus, for example, the eentral divis-
ion of the needle-bed may be fixed; and one
or both sidedivisions may bearranged to drop;
or one-lateral division of the needle-bed may
be arranged to drop and the remainder to re-
main fixed; or, if necessary, ‘the needle-bed
may be divided into divisions, all of which are
arranged to drop, so that any one or more may. -
be dropped, while the remainder are retained
in their normal positions. . When snch modifi-
cations are made in the needle-bed the other
parts of the machine must of course be suitably
modified to correspond.

A knitting-machine constructed in the best
manner known to the inventor having been
thus described, what is claimed as the inven-
tion to be secured by Letters Patent is—

1. The combination of the carriage of a trav-
eling needle, in a knitting-machine, with the
mechanism for moving it past the other nee-

‘dles of the machine in such manner that it can

be readily disengaged from said mechanism
and re-engaged therewith, substantially as set
forth. ' . ’

2. The combination of the instrumentality
through which the pattern mechanism oper-

Aates upon the traveling needle (or upon the in-

strumentalities for withdrawing or replacing
the regular needles) with the carriage of said
needle, (or of said instrumentalities,) substan-
tially as set forth.

3. The arrangement of the movable cam- .
plates, in a knitting-machine, above the de- -
vices which they operate upon, substantially
as set forth. .

4. The arrangement of the pattern mechan-
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ism of a knitting-machine above the need e-
carriage, substantially as set forth.
. 5. The combination of the pattern-barrel of
- a knitting-machine with mechanism for chang-
- ing its relationship to the device upon which
its pins operate, substantially as set forth.

6. The arrangement of the pins of a pattern-
- barrel in two helical lines commencing at the
. opposite ends of the barrel, %ubstfmtmlly as

- set forth.

7. Thecombination of acam forrestoring the
withdrawn needles with a carriage, substan-
tially as set forth.

8. Aneedle-bed dividedinto divisions, which
are so combined with the machine. that a di-
vision may bedisplaced and replaced substan-
tially as set forth.

-9. The combination of a removable division
of the needle-bed with instrumentalities for
counterbalancing its weight, substantially as
. set forth,.

10. The combination of a removable dl\'lbIOU'

of the needle-bed with a 1ieedle- holder, sub-
- stantially as set forth.

"11. The combination of a traveling needle
with a.needle-bed divided into divisions, one
of which may e displaced and replaced, sub-
: stantmlly as set forth. .

12. The combination of a trzmsferrmg prong
.with' a needle-bed divided into divisions, one
of which may be displaced and replaced “sub-
- stantially as set forth.

:13. The combination of a removable d1v1510n

- of the needle-bed with its support by devices

which permit a transverse movement, substan.
- tially as set forth.
14. The combination of a series of recipro-
cating needles with two thread-guides, one of
which can be thrown.out of gear when asingle

strip of work is being knit, the whole operating
substantially as set forth., -

15. Thecombination of thethread-guidecar-
riage with catches that connect and disconnect
it with the mechanism for 1mpartmw motion to
it, substantially as set forth.

-16. The combination of the needle-carriage
with two sets of bumpers for operating two
thread-guides, substantially as set forth.

17. The combination of the sinkers at the in-
ner side of a division of the needle-bed which
remains in place with a lifter, substantially as
set forth.

18. The depression of the yarn between the
thread-guide and the last needle fed with yarn
by an.instrumentality which is separate from
the thread-guide and effects the depression,
substantially as set forth.

19, The combination of the thread-giide car-
riage with devices for griping the yarn which
are independent of the thread-guide.

20. The combination of the needle-cam bar
with a movable cam-block operating to with-
draw one of the needles to a less extent than
the others, substantially as set forth.

21. The Lombmatlon of the under supports
of the needles of a knitting-machine with de-
vices which permit their adjustment laterally,
substantially as set forth.

23. The combination of the stocks of the un-
der supports with a rock- shaft ,substantially as
set forth.

In witness whereof I have hereunto set my
hand.

EDWARD E. KILBOURN._
Witnesses: ' '

JAMES DAYTON,
CHAS. A, LANG.




