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UNITED STATES

PatenT OFFICE,

JOHN F. NELSON, OF ROCKFORD, ILLINOIS:

KNITTING-MACHINE.

SPECIFICATION forminé part of i‘etters Patent No, 617,089, dated January 3, 1899,
Application filed December 29,1897, Serial No, 664,365, (No model.)

To all whom 6 may concern:

Beit known that I, JoEN F. NELSON, a citi-
zen of the United States, residing in the city
of Rockford, county of Winnebago, and State
of Illinois, haveinvented certain new and use-
ful Improvements in Knitting-Machines, of
which the following is a specification..

The primary object of my invention is to
knit a finished sock with a ribbed top by one
continuous operation of automatic mechan-
ism. Ieretofore, so faras I am aware, this
hasneverbeen accomplished. Usually where
the main portion of the sock is knit on a
straight machine the ribbed top is knit on a
separate machine and stitched to the sock
proper by a third machine. In most circular
machines for knitting this class of goods the
ribbed top is knit on one machine and then
transferred to another machine, which con-
tinues the knitting to complete the sock with
the exception of the closing of the toe, which
is done by a separate machine or by hand.
It has also been proposed to knit the ribbed
top and the other part of the sock on-a cir-
cular machine; but this machine was not
adapted to close the toe and was not auto-
maticlike mine. Never,sofarasIam aware,
has a straight-knitting machine been devised
in which any attempt was made to knit the
ribbed top and the other portion of the sock
by a continuous operation of the mechanism
in a single machine.

I have embodied my improvements in a
parallel -row or straight knitting machine
which not only knits the entire sock, includ-
ing the ribbed top, by ofie continuous opera-
tion of antomatic mechanism, but also closes
the toe, thus producing a sock complete in
every respect. Thus a large number of ma-
chines can, under the supervision of a single
attendant, be made to each automatically
knit without assistance a definite number of
completed socks.

While I have stated the primary object of
my invention to be the knitting of a finished
sock by one continuous operation of auto-
matic mechanism, I wish it understood that
this is not the sole object of my invention,
nor does my invention reside wholly in a ma-
chineentirely automatic. Ontheotherhand,
it includes many mechanisms and groups of
mechanisms which are novel, useful, and ef-

ficient, The scope of my invention as I now
understand it is set forth in as broad terms
as I can now command, as well as in detail
in the claims at the end of this specification.

55

In carrying out my invention in the way -

now best known to me I employ two parallel
rows of needles operated by cams mounted on
reciprocating slides and controlled by a pat-
tern-cylinder to knit first the toe, then the
foot, next the heel, and next the leg of the
sock. Two additional sets of needles, called
““ribbing-needles,” arranged in rows parallel
with those first mentioned, are employed to
coOperate with some of the first-mentioned
needles to form the ribbed top. The rib-
bing-needles are held out of opperation while
the plain portion of the sock is being formed,
but automatically come into action at the
proper time. Theyareinturn automatically
thrown out of operation when the rib is com-
pleted and the knitting of a newsock is begun.

The type of machine to which my improve-
ments are shown applied is exemplified in
John Nelson’s patents, No. 214,508, of April
15, 1879, and No. 576,881, of February 9, 1897,
and in my own patent, No. 585,589, of June
29, 1897, ‘

In the accompanying drawings an appro-
priate organization of mechanism is shown
for knitting socks; but instead of using all
the improvements illustrated and hereinafter
in detail described essential features of these
improvements may be employed without the
others and the mechanism may be modified
in various ways without departing from the
spirit of the invention herein claimed.

Figure 1is afront elevation of a ¢ Nelson”
knitting-machine with my improvements ap-
plied. Fig.2showsaright-handend elevation
of the same with some of the parts broken
away or removed the more clearly toillustrate
other parts. Fig. 3 is a similar view of the
left-hand end of the machine. Tig. 4 shows
a plan thereof, the rear casing of the pattern-
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cylinder being omitted and some of the other

parts being removed in order that some of
the other mechanism may be more clearly
illustrated. Figs. 5 and 6 are views, on an
enlarged scale and in section, on the line = 2
of Fig. 4, some of the parts being omitted
and some broken away to more clearly illus-
trate other parts. Figs. 5 and 6 differ from
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edch other mainly in showing thie parts in
different positions. Tig. 7 is a detail view
illustrating the manner of operating the pat-
tern-cylinder. Fig. 8isa viewof the pattern-
cylinder developed. This figure also illus-
trates the manner in which the pattern-cylin-
der operates upon certain devices connected
therewith, Irig. 8*is a detail view in section,
showing the manner in which the segments
are connected with the pattern-cylinder. Fig.
9 is a view of the right-hand end of the pat-
tern-cylinder. Fig. 10 is a.view of the oppo-
site end thereof. Fig. 11 is a detail view in
perspective; illustrating particularly the con-
nections between tlie main cam-slides, por-
tions of the ribbing mechanism, and portions
of the connections between one end of the
pattern-cylinder and the ribbing mechanism.
Irig. 12 is a detail view in perspective of
part of the ribbing mechanism. Fig. 13is a
detail view in perspective of another part
thereof. Fig.14isa plan view of the ribbing
mechanism and the main yarn-carrier. Fig.
15 is a perspective view of one of the ribbing
cam-slides and the mechanism carried there-
by. Tig.16isa detail view in section thereof.
TFig. 17 is a detail view in perspective, illus-
trating particularly the connections between
the main yarn-carrier and its operating pit-
man, the devices for operating the yarn-guide
to change yarn, and the means for throwing
the main yarn-carrier out of operation. Fig.
18is adetail view in perspective, showing par-
ticularly the construction of the main yarn-
carrier and the devices connected therewith.
Tig.19isa detail view of the switch mechanism
forming partof the devicesfor changing yarn.
Fig 20 is a detail view -il}ﬂ%)(jl‘spective of one
of the yarn-guides for_the ribbing-needles.
Fig. 21 is a view of the under side thereof.
Fig. 22 is a diagram showing in perspective
particularly the arrangement of the ribbing-
needles and part of the mechanism for operat-
Ing them. TFig. 23isaperspective view of one
of the sliding rods shown in Fig. 22. Fig.
24 is a perspective view of a portion of one of
the toothed bars shown in Kig. 22. Fig. 25
is a diagram in perspective, showing particu-
larly the manner of mounting the needle-
jacks in their supporting-levers, the manner
of supporting and operating the transferring-
points, and the means for moving the support-
ing-levers to throw the needles into and out
of operation. TFig. 26 shows, on an enlarged
scale, the front ends of two transferring-
points. Iig.27showsparticularly the manner
in which aribbing-needle takes aloop from a
pair of transferring-points. Iig.28isa view,
on an enlarged scaleand in horizontal section,
taken just below the main portion of the rib-
bing-needles, approximately on the line 28
28 of Fig. 5. Fig. 291is a view similar to I'ig.
28 with the parts in a different position. In

Fig. 28 the cams, &c., are in the position
which they occupy in making the foot or the
leg of a sock, while in Fig. 29 the same parts
are shown in the positions which they occupy

when knittifig the rib. TFig. 30 is a detail
view,partly in plan and partly in section,illus-
trating the positions of the cams on the back
slide .and the switches and grooved bars
which control them when knitting the ““set-
up” and the toe or the heel of the sock. Fig:
31 ig a similar view of the cams, &c., of the
front slide when knitting the toe or the heel.
Fig. 82 is a view similar to Fig. 30, showing
the same parts in the positions they occupy
when the machine is knitting the foot or the
leg of the sock. Fig. 33 shows the positions
of the cams, &¢., of the front slide when knit-
ting the foot or the leg or the set-up. TFigs.
34 and 35 are similar views showing the posi-
tions of the cams, &e¢., of the back and front
slides, respectively, when knitting the rib.
Figs. 36and 37 are detail views,in perspective,
showing particularly the arrangement of the
switches and their operating mechanism at
the left-hand end on the front side of the ma-
chine. Fig. 38 isasimilar view of the switch
and its operating mechanism at the left-hand
end of the back side of the machine. Tig.
39 is g similar view showing the switeh and
its operating mechanism at the right-hand
end of the back side of the machine. Figs.
40 to 47, inclusive, illustrate the operation of
the ribbing - needles and the transferring-
points for transferring the loops from the
main knitting-needles to the ribbing-needles.
Fig. 40 shows the arrangement of the parts
before the ribbing-needles are operated and
when the transferring-pointson the frontside
of the machine are only partially advanced.
Fig. 41showsthe front transferring-points ad-
vanced to the end of their upward stroke, the
back transferring-points being partially ad-
vanced. Fig.42shows the front transferring-
points advanced to the limit of their upward
stroke and the back transferring-points half-
way advanced,the back row of ribbing-needles
having been moved through the transferring-
points of the front row. InTig. 43 the back
transferring - points have been advanced to
the end of their upward stroke and the front
transferring - points have been drawn half-
way down. In Fig. 44 theback transferring-
points have been moved to the end of their
upward stroke, the front transferring-points
have been moved half-way down, and the
front ribbing - needles have been moved
through the back transferring-points to take
loops therefrom. In Fig. 45 the front trans-
ferring-points have been drawn all the way
down, thus leaving the loops on the back rib-
bing - needles, the back transferring - points
having been drawn partially down. Iig. 46
shows particularly the manner of feeding the
yarn on the back side of the machine to the
main knitting-needles of the back side and
the ribbing-needles of the front side. It will
be observed that the yarn-guide operates be-
hind the ribbing-needles of the back side
when laying yarn in theribbing-needles of the
front side. Fig. 47 indicates the manner in
which theyarn-guide on the front side of the

70

75

8o

85

90

95

100

105

110

115

120

125

130




10

15

20

25

30

35

40

45

50

55

6o

65

617,039 3

machine lays yarn in the ribbing-needles of
the back side and the main knitting-needles
of the front side. Iig. 48 indicates the three
kinds of yarn used in the fabric. Figs. 49 to
55, inclusive, are diagrams illustrating the
manner in which the fabric is formed, and
particularly the manner in which the ribbed
fabric is joined to the plain fabric and the
ribbed fabricis formed into a tube bytheend
needles. Fig. 49 shows the two yarn-guides
advancing toward the end needle at theright-
hand end of the machine. Fig. 50 shows the
yarn - guides advanced from the position
shown in Fig. 49, the back yarn having been
grasped by the end needle. Fig. 51 shows
the two yarn-guides still farther advanced to
the right, the end needle having been farther
advanced and the back yarn having been
caughtby theopen lateh thereof. InFig.52 the
yarn-guides are still farther advanced to the
right and the end needle has been advanced
and grasped the front yarn, the latch being
closed. In Fig. 53 the end needle has heen
retracted and then advanced, forming a loop
with the front yarn and interlocking it with
a loop of the back yarn. Fig. 54 illustrates
particularly the manner in which the back
yarn is carried from the front side of the fab-
ric and joined on again to the fabric on the
back side. Fig. 55 shows the manner in
which the ribbed work joins the body and
the manner in which the ribbing on the back
side of the fabric joins that on the front side
thereof.

Thedriving-shaft A,extending transversely
across the machine, is mounted in suitable
bearings z in the main frame A’, which may
be of any suitable construction. A hand-
wheel A® is secured to the front end of the
driving-shaft, and at its rear end the driv-
ing-shaft is provided with fast and loose pul-
leys, as usual. A pinion ¢ on the driving-
shaft meshes with a main actuating gear-
wheel o', secured to a sleeve mounted on a
stud-shaft a?, secured to a bracket Z'. The
gear-wheel ¢ is connected with a cam-wheel
or irregular snail-gear B, which gears with a
star-pinion B for operating the pattern-cylin-
der G, as will be hereinafter explained.

A front needle-bed C and a rear needle-bed
C' are each slotted and provided with a slot-
ted plate ¢, which constitute guides for the
front and back rows of main knitting-needles
b and b’ as well as for their jacks B*B3. The
two beds areineclined, as heretofore, and each
isprovided with a lower longitudinal grooved
guide-bar or channel-plate C? and an apper
longitndinal grooved guide-bar or channel-
plate C%. A front main cam-slide C!and a
back main cam-slide C? rigidly connected by
a yoke ¢, reciprocate longitudinally in the
guide-grooves in the front and back guide-
bars. These main cam-slides carry cams for
actuating the two rows of main knitting-nee-
dles and are reciprocated by the mechanism
next to be described.

An elbow-lever ¢?, pivotally mounted on

the main frame-bracket ¢ by a stud ¢4 is con-
nected at the upper end of its longer arm
with a bracket ¢’ on the back main cam-slide
C5by means of a pitman orlink ¢®. The other
end or shorter arm of the elbow-lever is linked
by a connecting-rod b® with a wrist-pin b* on
the gear-wheel a’. The result of this organi-
zation is that the main cam-slides are caused
to reciprocate together or make two strokes

for each revolution of the actuating-gear o’

and to operate the two rows of main knitting-
needles by their cams in the manner herein-
after described.

The mechanism just described for operat-
ing the cam-slides is substantially the same
as that shown in my Patent No. 585,589, of
June 29, 1897. .

The main yarn-carrier D is actuated by a
pitman D', which is pivotally connected with
the upper end of a lever G, jointed at g to
the elbow-lever ¢® and provided at its lower
end with a roller-carrying stud ¢, engaging
the forked end of a lever ¢, pivoted at ¢® to
the main frame-bracket ¢?, and at its upper
end carrying a roller ¢*, which enters a groove
in the actuating-gear a’. The groove issuit-
ably shaped to give the proper movement to
the yarn-carrier and to the cams for operat-
ing the presser-hooks, allowing of the usual
proper amount of dwell at each stroke and at
the proper times. The mechanism for oper-
ating the main yarn-carrier is also substan-
tially the same as that shown in my patent
of June 29, 1897, before mentioned.

The front presser-hooks E and the back
presser-hooks E' are for the most part con-
structed, mounted, and operated in the same
manner as heretofore. One of the presser-
hooks at one end of the front row and one at
the opposite end of the back row are, how-
ever, operated in a somewhat different way,
as will be hereinafter explained. The front
cam-carrying slide E? for the front row of
presser-hooks is connected with the yoke ¢’
by an arm K. As shown in Fig. 11, the arm
I3 operates in a recess ¢ in the cam-slide, so
that the yoke and the main eam-slides (* C?
may have a movement at the end of each
stroke independent of the presser-hook cam-
carryingslides in order that the presser-hooks
may be operated at the proper time relatively
to the movement of the needles, as in the
prior Nelson machines. The cam E* carried
by the slide E?, is arranged opposite a recess
¢, and the construction and operation are
such that the presser-hooks are elevated and
depressed at proper times to hold down the
loops of the fabric during the operation of
the needles. A recesse?isformedin the slide
E? to permit the end presser-hook to operate
in the manner hereinafter described.

The back cam-carrying slide I is provided
with a cam I, arranged opposite a recess 7.
The slide I is connected with the back eam-
slide C° by an arm f', secured to the slide C?
and operating between stops f? /% on the slide.
The front of the arm j” slides through a re-
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cess f*in a lug T? secured to the slide F.
This lug F? engages with a downwardly-pro-
jecting arm d of the pitman D', which oper-
ates the main yarn-carrier D. Theslide F is
provided with a recess f% just below the lug
I* to accommodate the presser-hook on the
end needle, as hereinafter described. The
slides E* and T and their cams operate upon
the presser-hooks in substantially the same
way as heretofore, the only practical differ-
ence being that the slides are provided with
recesses ¢* and fP to allow the presser-hooks
on the end needles to operate twice during
each stroke. Vhen theslides are moving to
the right, the arm E3 moves the slide E* by
abutting against the shoulder at the right-
hand end of the recess e, and when moving
to the left the arm E?abuts against the shoul-
derof the left-handend of thisrecess. When
knitting the body of the sock and the back
glide C°is moving to the left, the arm d abuts
againstthestop f® tomovetheslide}. When
the slide C° is moving to the right, the arm d
abuts against the lug E? and moves the slide
F to the left untilthe pitman D' stops. These
movements continue during the entire oper-
ation of the machine while forming a sock.

When knitting the rib, the pitman D’ is
raised by the lever D, so that in the move-
ment of the slide C° to the left the arm d of
the pitman D’ is raised above the plane of the
stop f®and doesnot move the slide I, but the
arm ' causes the slide F to move by striking
against the portion /* of the stop. When the
slide C° moves to the right, the arm d strikes
against the lug % and when the pitman D’
stops at the right the slide I is moved still
farther by the arm f’, which engages with the
stop

The presser-hook at the right-hand end of
the front row and that at the left-hand end
of the back row are arranged to operate
differently from the others. Each of these
presser-hooks is provided with a spring a',
as indicated in Fig. 29, the arrangement be-
ing suchthatthespring will cause the presser-
hook to rise when it is free to move. It
will be observed by reference to Fig. 29 that
when the slide E? moves to the right, for in-
stance, the presser-hook at the right-hand end
of the row will be first caused to rise by means
of the spring ¢!, the shank of the hook being
thrown back into the recess ¢’  As the slide
farther advances the inclined portion on the
left-hand side of these recesses will move the
shank of the presser-hook upwardly and back-
wardly, thus causing its front or hooked end
to be depressed. As the slide E? continues
to move the recess ¢’ will come in line with the
end presser-hook and the spring a!° will force
the shank of the hook into the recess, as will
also the cam E*. As the slide E? continues
to move the inclined portion at the left-hand
end of the recess ¢ will move the shank of
the presser-hook backward and depress its
hooked end. Itisthought that thisoperation
will be clearly understood without further ex-

planation. The presser-hook at the left-hand
end of the back row operates in substantially
the same way, and need not be explained.
The presser-licoks E E' are mounted to
oscillate in bars D? on opposite sides of the
central longitudinal opening of the machine:
The cam-slides E*F are reciprocated in guides
between the bars D? and C° .
The pattern-cylinder G is mounted in suit-
able bearings ¢° in the main frame and re-
volvesin the direction indicated by the arrow.
It is actuated by means of a pinion 2 on a
shaft A/, with which the star-wheel B is con-
nected. This pinion is provided with a single
laterally-projecting tooth /% in line with one
of the teeth of the pinion %, and adapted to
gear with the toothed segments I I', mounted
on the pattern-cylinder. The pinion itself
gears with a circular row of teeth A%, formed
on the right-hand edge of the periphery of the
cylinder. As in the prior Nelson machines
the pinion % turns the cylinder by its engage-
ment with the teeth #* when the toe and heel
of the sock are being formed and also during
a portion of the time when the foof, leg, and
ribbed top are being made. During the main
part of the time when the foot or that part
of the sock between the toe and the heel and
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the leg or that part of the sock above the -

heel are being formed and while the ribbed
top is being formed the pinion will occupy
one of the spaces 1 2 3, while the tooth 7?
will engage one of the segmentsIorI'. These
segments are constructed and operated in
much the same manner as in the prior Nelson
machines. The segment I is used in my im-
proved machine during the formation of the
leg and the ribbed top, while the segment I’
is used during the formation of the foot.
Each. of the segments is formed with a flange
1, that fits loosely in a groove ¢’ in the cyl-
inder, as shown in Fig. 8%, and is guided
therein to allow of a proper amount of move-
ment of the segments about the periphery
of the cylinder. The eylinder is provided
with four series of holes #° ¢° ¢* ©° to receive
pins %, 4%, and % which extend across the
groove %' between the ends of the segments.
In the present machine the holes ¢* are not
used. Soon after the toe of the sock has
been completed the pinion works in the
space 1 and the tooth A* on the pinion en-
gages with the segment I’ and moves it for-
ward until its front end strikes the pin ¢
During the time when the segment is thus
being moved the knittingis progressing with-
out any movement of the pattern-cylinder,
and as the tooth A? engages with the seg-
ment only once in every revolution of the
pinion a sufficient time is given to knit the
foot before the pattern-cylinder begins to
move. As soon, however, as the end of the
segment I' strikes the pin ¢' it will press
against this pin, and a further movement
of the segment will cause the pattern-cylin-
der to move. The pinion will then soon en-

gage the teeth 7° of the cylinder, which will
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be moved forward, and the pinion will con-
tinue to actuate the ecylinder during the
changing of the switches and during the for-
mation of the heel. After the completion of
the heel and after the switches are changed
and a portion of the foot is knit the pinion

Jventers the space 2, the cylinder stops mov-

ing, and the knitting of the leg is continued,
the tooth 7* operating on the segment I
until it is moved forward against a spring-
dog I%, carried by the cylinder. Then the
cylinder is moved forward and the pinion %
engages the teeth 1* between the spaces 2 and
3,and the eylinder continues to revolve dur-
ing the transferring operation, hereinafter
described, when passing to the ribbed top.
After the transferring is completed the pinion
Iy enters the space 3, where it remains dur-
ing the formation of the rib. The segment
T is moved forward, during the formation of
the rib without moving the eylinder until it
strikes the pin 4%, when the cylinder is again
moved forward, and soon after this the toe of
a new scck is begun. During the movement
of the cylinder, while the transferring opera-
tion was going on, the spring-dog I* was
engaged by a stop I® on the casing of the ma-
chine and forced inward, so that the flange
i of the segment I was permitted to pass
through the recess #° in the stop.

In order to prevent the segments I I’ from
being engaged prematurely by the tooth %2, a
spring-bolt I* is employed, which engages the
front end of the segment and in effect pushes
it back until its rear end abuts against one
of the pins ® or 4. As soon as this occurs
the continued movement of the cylinder will
cause the segment to force back the spring-
bolt and pass by it, and then continue to
move withoutinterference. The construction
and operation of the segments are similar to
those employed in the prior Nelson machines,
but in these machines no provision was made
for stopping the eylinder during the forma-
tion of a rib.

The pattern-cylinder is provided with gnide
grooves at its opposite ends and with guide-
grooves and patterns on its periphery for op-
erating various mechanisms. These will be
described hereinafter in connection with de-
scriptions of the mechanism in connection
with which they are designed to operate. It
will be understood that it is not essential that
the movable segments should be employed.
The object of using them is mainly to avoid
the necessity of employing a very large cyl-
inder. By the use of the segments a com-
parativelyjsmall cylinder can be used, which
need only be moved when fashioning or when
operating switches or the like. It should be

understood also that the pinion A may be
made to move the cylinder during a part of
the operation of forming the foot, leg, and
rib, as well as during the formation of the toe
and the heel, but preferably the cylinder is
allowed to remain stationary during the

greater portion of the time when the foot,
the leg, or the rib is being formed.

The needles b 0’ are of usual construction
and are connected with jacks B2B3, which are
provided with upwardly-projecting lugs 0%, as
usual. The needles are also supported by
swinging supports M, and the needles on the
back row have their jacks mounted in sup-
porting-levers N, pivoted on. a shaft m, car-
ried by a frame N?, secured to the frame. of
the machine. The supporting-levers N are
operated by the pattern-cylinder. The front
jacks are carried by supporting-levers N/, piv-
oted on a shaft n', carried by brackets N3, se-
cured to the front of the machine. The swing-
ing supports M are of usual construction and
are supported by the longitudinal bars M’ M2,
which may be withdrawn to allow the sup-
ports M to drop when it is desired to remove
or replace one or more needles. The sup-
porting-levers N N’ are so constructed, as
shown, as to hold the jacks up in proper line
to reciprocate correctly during the operation
of the needles; but at times the supports are
moved in such manner as to cause the jacks
to be depressed and their lugs O° to be moved
out of the path of the operating-cams. The
rear ends of the jacks of both the front and
back rows may be formed with testh b%, adapt-
ed to engage with teeth 07 on the supporting-
levers N N’ to prevent the accidental move-
ment of the jacks when they are depressed.
The supporting-levers N are guided in slots
in the front needle-bed, and the supports N
are guided in slofs in the back needle-bed.
The frame N?is in like manner slotted to
guide the supporting-levers N. The levers
N are provided with triangular lugs adapted
to ride on the periphery of the pattern-cylin-
der and in grooves therein in the usual way.
In Fig. 5 the supporting-levers N are shown
in position to hold the lugs of the jacks in
position to be operated upon by the cams on
the slide C°; but when the levers are turned
on the shaft m—thatis, when their rear ends
areelevated and their front ends depressed—
the jacks will be depressed and the langs b°
will be out of the paths of the cams. The
supporting-levers N’ are operated to move the
lugs 0% of the front jacks into and out of the
paths of the cams on the slide C*in the man-
ner hereinafter described.

The main yarn-carrier D is mounted toslide
on the top of two flanges d' on the upper ends
of the two supporting-frames D3 D¢ of the rib-
bing-needles. These supporting-frames are
secured at their ends to brackets D5, attached
to the opposite ends of the frame A’ of the
machine. The flanges have a space between
them, through which the main yarn-carrier
projects, as indicated in Fig. 18. The top
plate d* of the main yarn-carrier, which slides
on the flanges d', is secured to a vertical plate
d?, that has on opposite sides flanges d4, slid-
ing in grooves d’in the supporting-frames D3
D% Anarm DS projects rearwardly from the
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top plate d? and is provided with a lug d’,
which extends into a notch d7 in the end of
the pitman D'. A yarn-guide D7, provided
with two passages for yarn, is secured to a
plate D?, pivoted at d° to the arm D® Yarn
is fed through the passages d°®in the usual
way, and the frame D? for operating the
brushes that feed the yarn forms no part of
my present invention and is somewhat simi-
lar in construction and operation to that
shown in John Nelson’s patent, No. 214,309,
of April 15, 1879. The plate D? is formed
with an extension d'°,which is pivotally con-
nected with a lever D, pivoted at d" to the
top plate d’and formed with alug d*?, adapted
to move either between the flanges d' or along
the back side of the back flange, these move-
ments being governed by the position of the
switch D, pivoted to the rear flange d' at
the right-hand end of the rear flange d’ and
connected to a crooked lever d'® provided
with a pin d%, entering a groove ¢7 in the
pattern-cylinder. The lever d% is pivoted
at d% to the right-hand end of the machine,
and the arrangement is such that at proper
times the switch d' is shifted to cause the
lug d* to be transferred from the front to the
back of the rear flange d’, or vice versa, thus
causing the plate D%, and consequently the
guide D% tobe shifted to bring one or the other
of the two passages d® over the eye of the
yarn-carrier, through which the yarn is de-
livered to the meedles. The switch D! is
moved when the yarn-carrier is at the limit
of a stroke to the right. It is never moved
when the yarn-carrierisin any other position.
The switch has inclined surfaces on opposite
sides, and when the lug d* rides along one
of these surfaces it causes the lever D™ to
move in one direction or the other, and thus
correspondingly move the yarn-guide D7 to
effect the change of yarns. The passages d®
are connected with tubes d'® and d*%, extend-
ing down through a curved slotd'®in the top
plate d? and through a cut-away portion or
open space d!? in the vertical plate d%. The
tubes are guided also by a curved slot d¥ in
a plate bridging the space d¥. Horns d®and
d® are employed for holding down the nee-
dles as the yarn-carrier reciprocates over
them, so that the points of the latch-openers
d** will enter the hooks of the needles and
open the latches.

The cutting mechanism for the yarn com-
prises a frame consisting of three bars d¥,
d®, and d¥. This frame is pivoted to move
about a vertical pivotin the vertical plate d®.
The lower horizontal bar d* has an enlarged
bifurcated end provided with two knife-edges
e® ef, which cooéperate with stationary knife-
edges ¢ ¢’. The upper curved bar d* car-
ries a lug €7, arranged to travel between the
flanges d’. The tube d'® is adapted to engage
with the end of the bar d* and to move it out-
ward when passing by it in either direction,
so as to withdraw the knife-edges ¢® ¢! from
the knife-edges ¢° ¢°. This occurs when the

tube is moved in either direction by the lever
d¥, and when thus moved outward the bar
d* holds the Ing ¢7in line to engage with a
cam e® on the front flange d'. The yarn-
guide D7 is shifted when the yarn-carrier is
at the extreme right-hand end of the ma-
chine, and when at this end the knife-edges
are separated and the thread to be cut is laid
between the proper knife-edges. When the
yarn-carrier is moving to the left, the lug ¢’
engages the cam ¢, and the cutting-frame is
moved inward, causing the knife-edges to
come together, and thus cut the thread which
is to be thrown out of operation. In general
the operation of the yarn-carrier, inclnding
the mechanism for changing the yarns, islike
that heretofore employed; but the yarn-car-
rier used in my improved machine possesses
some novel features, which are hereinafter
claimed.

A spring-lateh D is pivoted fo a bracket
D® by a pivot-pin d*¥ at the right-hand end
of the machine to prevent the yarn-carrier
from moving too far to the right. This latch
may, however, be opened by hand to permit
the withdrawal of the yarn-carrier whenever
desired.

The yarn-carrier is reciprocated back and
forth by the pitman D’ in the manner here-
inbefore explained during the operation of
forming all portions of the sock excepting the
ribbed top. The pitman D’ carries aplate D*,
having an inclined lower edge adapted to ride
on the upper end of a lever D, pivoted at
4% to the right-hand end of the machine and
carrying at its lower end a pin DY, entering
a groove ¢° in the right-hand end of the pat-
tern-cylinder G. This groove is of the shape
shown in Fig. 9. It is so formed that nor-
mally the upper end of the lever D is out of
the path of the plate D%, so that the pitman
may reciprocate back and forth and always
move the yarn-carrier with it. The groove
g is, however, provided with a portion 9°,
which so moves the bell-crank lever D' as
to throw the upper end thereof into the path
of the plate D, When this oceurs, the pit-
man D' is raised when the slides and the
yarn-carrier are at the extremity of their
movement to the right. The lever D re-
mains in this position during the formation
of the rib, and therefore the pitman D’ will
reciprocate back and forth without moving
the yarn-carrier D, inasmuch as the notch d’
will-be raised above the lug d° at the end of
each stroke of the pitman until it has moved
to such an extent as to prevent its engage-
ment with the lng. The lever D*is only op-
erated at the commencement of the forma-
tion of the rib and at the completion thereof.

The front main cam-slide C* carries on its
under side four cams J, J', J%, and J%. The
cam J is formed on the end of a lever j, piv-
oted at its opposite end j' to the slide near its
left-hand end. This cam is provided with a

laterally-projecting plate j,sliding in a guide-
groove s2and carrying alug 7%, which is adapt-
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ed to shift the cam J in the manner hereinaf-
ter deseribed. It is also provided with a lug

J* for a purpose presently to be explained.

The cam J'is secured to the end of a lever
7°, which projects through a slot 7% in theslide
and extends along the upper side thereof.
It is pivoted at 5%, so that it may be raised
and lowered to correspondingly raise and
lower the cam to move it into and out of op-
eration. An arm 48 of the lever 5% projects
through the slot j° and carries a lug 5%, oper-
ated as hereinafter described. The cam J?
has no up-and-down movement, but is pro-
vided with a guide - block 5 sliding in a
guide j'"'.  This eam has only a slight move-
ment and is connected with a tension-bar I,
mounted on levers [, connected with a shaft
L', carrying an arm 7', provided with a screw
%%, bearing on the pattern-cylinder. The
cam J?® issecured to the end of alever 512 piv-
oted to the under side of the slide C* at 5.
The cam J?is eut away atj*, opposite the
cam J3 to permit the lugs b° of the jacks to
advance when moved forward by the cam J&,
A Dbar J4 secured to the slide €%, extends from
the cam J? to the right-hand end of the slide
and serves at times to guide ina straight line
the lugs of the jacks. The cam J®is used
only for operating the end needle at the right-
hand end of the machine on the front side,
and it operates only when ribbed work is be-
ing made. The cam Jis out of operation, as
shown in Fig. 81, when the toe or the heel of
the sock is being made; but when the foot or
leg is being formed the lever j on which the
cam is formed acts as a guide to the lugs of
the jacks, as shown in Fig. 33. When form-
ing the rib, the cam J acts to retract the nee-
dles, as shown in Fig. 35, when the slide is
moving tothe right. The cam J' is elevated
and out of operation during the formation of
the toe and heel. When forming the foot
and leg, it is an advancing cam, as shown in
Tig. 33, and when forming the rib it acts both
to advance and retract the needles, as shown
in Fig. 85. The cam J? has only a slight
movement transversely to the movement of
the slides. During the formation of the toe
or heel the cam is out of the path of the jacks,
as shown in Fig. 31. When forming the foot
or the leg, the left-hand end of the cam acts
to retract the needles when the slide moves
to the left, as shown in Fig. 33, and it oper-
ates in a similar way when the rib is being
made, as indicated in Fig. 35. In order to
change the position of thecam J at the proper
times, the lug j* is made to travel either on
the inside or the outside of a flange I? on the
upper front bar C%. This flange is formed
by cutting a longitudinal groove [* on the
under side of the upper part of the bar C3
This groove extends from end to end of the
bar; but the flange is cut away at®, and this
opening is controlled by a switch !, The
switeh is adapted to he shifted from the po-
sition shown in Fig. 28 to that shown in Fig.
29,

Whenthe switch is in the position shown .

in Fig. 28, the groove /* is closed at its left-
hand end, and the lug 7* moves back and forth
on the outside of the flange, thusholding the
cam J in the position shown in Fig. 83; but
when the switch is in the position shown in
Tig. 29 the lug moves in the groove back of
the flange I* and the cam J is held in the po-
sition shown in Fig. 31. The switeh [°is pro-
vided with an arm [7, free to oscillate in a
groove 8 in the bar C3 and it is pivoted at .
The inner end of the arm engages with the
upper bifurcated end of a bell-crank lever L3,
pivoted to the machine at I' and connected
with a rod L¢, which is pivotally connected at
its lower end to the rear end of a shoe O,
bearing on the pattern-cylinder. The shoe
O is pivoted to a hanging bracket O, secured
to the frame of the machine at its front left-
hand end, as shown in Fig. 1. The pattern-
cylinder is formed with a groove 10, which is
divided by raised portions, the arrangement
being such that the lugs at the front and rear
ends of the shoe O are made toride either on
the groove or on the raised portions of the
eylinder. Whentherearlugisin the groove,
the rod L? will be depressed and the switch
I¢ will be open, as shown in Fig. 87; but when
the rear lug is on one of the raised portions
the switch will be closed. The lug j° of the
cam J' is adapted to move in longitudinal
arooves [ I** above and below a rail or flange
I** on the front guide-bar C®. The grooves
are always open at their right-hand end, but
at their left-hand end they are controlled by
a switch L7 pivoted at I to the left-hand end
of the rail or flange I'*. At ' the switch is
connected with a rod L% extending through
a guide-opening in the bar C?* and connected
at its lower end to a shoe O', which bears on
the pattern-cylinder and is controlled by a
groove 11 therein. The shoe O’ is shaped
similarly to the shoe . When the front end
of the shoe is elevated, as shown in Fig. 36,
the switch 1.° is elevated and the groove I** is
closed and the lug #° is caused to travel in
the lower groove {**, thus holding the cam J'
down and in operation, as shown in Fig. 33.
‘When the switch L° is shifted to the other
position, the lug j® travels in the upper groove
** and the cam is elevated and out of opera-
tion, as shown in Fig. 31. The cam J® is
adapted to be elevated or depressed, 80 as to
move in either of the grooves I'" or ' on op-
posite sides of the rail or flange [*’. At the
right-hand end of the rail ¥ is secured a
spring-switch /. When the cam J®is mov-
ing in the under groove and its edge I*' strikes
the switch /%, it elevates the switch and passes
by it, the switeh springing back automatic-
ally into the position shown in Fig. 33 when
the cam has passed. On the return move-
ment to the left the cam rides up over the
switeh I and into the groove above the rail
or flange {** until it reaches the left-hand end
of this groove. If the rib is being formed, a

switch 7*# will be in the position shown in Fig,
35, and the cam J? will strike against its in-
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clined end and move downward into line with
the lower groove {'%, which it traverseson the
return movement to the right. - Thus during
the formation of the rib the cam J? will be
raised or lowered at the end of each stroke.
When traveling to the right, it will always
travel in the lower groove, and will thus bein
position to act upon the end needle. When
traveling to the left, the cam will alwaysbe in
the upper groove and will be out of line with
the end needle, and therefore willnot operate
it. - When the machineis not forming the rib,
the cam J® will always move above the rail
1%, and consequently will not operate the end
needle. The switch ** is pivoted at *® to the
inner grooved side of the lower front bar C?
and it is connected at /** to a rod L7 sliding
in the guide-opening ¥, and at its end con-
nected with the shoe 02 pivoted at 0° to the
bracket O° and bearing on the pattern-cyl-
inder. The shoe O?is similarin shape to the
shoes O O, and it is adapted to work in a
groove 12 in the pattern-cylinder and on
raised portions interposed in the groove, the
pattern being such as to operate the switch at
the proper time. I'ig. 8 represents as accu-
rately as ean well be shown in a drawing the
shapesof the grooves 10,11, and 12. Theshoes
0, 0, and O? are shown in Fig. 8 in the posi-
tions they occupy relatively to the grooves.
The lug z* of the plate j* is adapted to en-
ter a groove I formed between the upwardly-
projecting flange 1%~ of the tension-bar L and
the edge % of the bar C°. When the parts
are in the position shown in Fig. 81, the lug

7% travels in the groove (*andthe tension-bar

L holds the cam J in contact with the cam J?,
so that when the cam J? moves for tension
the cam J will be moved also; but when the
cam J?movesbackitdoes not shift the cam J,
but the latter is shifted by the tension-bar L,
which operates on thelug 5%. When the parts
are in the positions shownin Fig. 33, thelug 7~
travels outside the edge of the bar I, and this
bar does not operate on cam J. The groove
[*is much wider than the lug 74, so that the
cam J can shift when the lug is in the groove.

The back cam-slide C° carries five cams K,
K’ K% K% and K% The cam K is provided
with a guide-block &, sliding ina guide k'. It
is connected with a tension-bar K&, carried by
arms K° secured to ashaft X7, to which is at-
tached a shoe X8, working on the pattern-cyl-
inder. The tension-bars are connected by a
spring K’ and are operated in substantially
the same manner as in the prior Nelson ma-
chines. The screw ?of the front tension-bar
operates on the periphery of the cylinder and
in grooves 15 therein. The shoe K% operates
on theperiphery of the eylinder; but at a cer-

tain time in the operation of the machine it

drops intoarecess 16, soasto vary the tension.
The periphery of the cylinder may also be
formed with properelevationsand depressions
other than the recess 16 to regulate the ten-
sion. The cam K? is a stationary cam. The
cam K'is secured to the end of a lever X7,

pivoted to the slide C5 . An arm £° of this
lever projeets through a slot in the slide and
carries a lug %%, which operates in grooves %°
I8 above and below a rail k" in the inner side
of the back lower bar C? At their left-hand
ends the grooves are opened and closed by a
switch 7%, pivoted at the end of the rail A7
and provided with a pin ¥, which extends
through an opening in the bar C* and con-
nects with a rod /%%, which extends through a
guide-opening, and at its lower end is con-
nected with a shoe O%, similar in:construction
to the shoes O O/, &ec., and pivoted to the
rod m. It is adapted to bear on the pattern-
eylinder, which is provided with-a groove 14,
which controls its movements. The shoe is
adapted to move either on the periphery of
the pattern-cylinder or in the groove. When
itsfrontingis in the groove, the back lugis on
the periphery of the cylinder, and vice versa.
In this way the switch *® is raised and low-
ered. The cam K®is formed on the end of a
lever &%, pivoted at &° to the under side of the
slide C% nearits right-hand end. This cam is
provided with a plate £, gnided in a groove i
and carrying a lug %', extending through a
slot &'° and arranged to move on the opposite
sides of a flange k! in the upper back bar C°
It is also provided with a lug &%, for a pur-
pose hereinafter specified. The groove in
rear of the flange k" is opened and closed at
oneend byaswitch Lf, pivoted at m'® and con-
nected, asshown in Fig.39,with a shoe 0%, car-
ried by the rod m and operating in a groove
13 in the pattern-cylinder and on raised por-
tions of the cylinder between portions of the
groove, the arrangement being such that the
ends of the shoe are raised or depressed at the
proper times to correspondingly shift the
switch 1. The shoe O?issimilar to the shoes
O O’ 0% and operates in substantially the
same way. In Fig. 28 the switch 1.is shown
in such position as to close the groove in rear
of the flange &', and thus the lug % is made
to travel on the outside of the flange. In Fig.
29 the switch is shifted so that the lug %' will
travel in the groove in rear of the flange.
‘When the switch is in the position shown in
Fig. 28, the cam K3 will be in the position
shown in Figs. 30 and 32, and when the switch
I.%is in the position shown in Fig. 29 the cam
IC® will be located as indicated in Fig. 34.
The cam K*is secured to the end of a lever
15, pivoted at k' to the slide C5. Itis adapt-
ed to slide back and forth in grooves k'7 /'8
above and below a flange &' on the lower back
bar C2. At one end of the rail &¥ is attached
a spring-switch m!. (Indicated in Fig. 34.)
This switch is similar in construction and op-
eration to the switch [ on the front side of
the machine. At the right-hand end of the
grooves ['" [*® is secured a stop &*, having an
inclined edge facing the grooves. The cam
{4 by this arrangement will be raised or low-
ered at the end of each stroke during the en-
tire operation of the machine; butthe support
for the jack of the end needle at the left-hand
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end of the back row of needles is so controlled
by the pattern-cylinder that the end needle is
only actuated by the cam K*when ribbed work
is being made. Therefore no special switch
mechanismm is required to control the move-
ment of the cam K* When traveling to the
right, the cam K* rides in the upper groove
kY. Tt then strikes against the stop &%  On
the return movement to the left the cam rides
in the groove k. When it reaches the switch
mM, it raises it, passes by it, and on the re-
turn movement enters the groove %'%. It will
be understood that the cams J®and K*are not
provided with lugs to operate in the guide-
grooves; but the rear edgesof the cams them-
selves travel in the guide-grooves. It should
also be understood that the cams J3K*are not
arranged to operate on the jacks of any of the
needles except one end needle in each row of
needles, the jacks being specially formed to
be acted on by the cams, as hereinafter ex-
plained. Arail K*issecured tothe backslide
on its under side and extends from the cam
K'to the left-hand end of theslide. A guide-
rod &¥ is pivoted to the side of the rail Kand
is secured to the lever %* by a pin %, which
extends through the rail &°, the arrangement
being such that as the cam K'is elevated the
end k*of the rod is depressed, and vice versa.
This is for the purpose of guiding the jacks
when the cam K’ is out of operation.

The shapes of the several cams and their
exact relative positions at various stages of
the knitting are clearly shown in the draw-
ings, especially in Figs. 28 to 35, inclusive.

When knitting the toe of a sock, the front
and back cams are arranged as shown in Figs.
30 and 31. The cams of the front slide are
all out of operation and the needles are with-
drawn. The cam K*is moved up and down
at the end of each stroke; butas the end nee-
dle is thrown out it does not operate it nor
does it touch the lugs b’ of the other needles.
The cam K® lies close to the cam K2, and the
lngs b° of the jacks are in contact with the
edge of the lever % Thecam K'is alsolow-
ered and active. When moving to the right,
the cam K operates as a retracting-cam and
the cam K'asan advancing-cam. When the
slides move to the left, this cam K retracts
the needles and the cam K? advances them.
In this way a course is knitted during each
stroke or twice during each reciprocation or
double stroke of the slides. Figs. 82 and 33
show the positions of the cams when knitting
the foot or the leg. The cam J' on the front
slide advances the needles when the slide is
moved to the right, and when moving to the
left the cam J? retracts them. Thecam K on
the back slide retracts the needles when the
slide moves to the right. When the slide
moves to the left, the cam K? advances the
needles. The cams remain in the positions

shown in Figs. 82 and 33 during the entire

operation of forming the foot and the leg.
When forming therib, the cams of the front

and back slides are in the positions shownin

Figs. 34and 35.. Wlhen the slide moves to the
right, the cam J' advances the needles and
the cam J retracts them. When moving in
the opposite direction; the cam J' advances
the needles and tlhe cam J? retracts them.
The cam J? acts on the end needle and gives
it an additional movement.

The lug &* on the plate % is adapted to.

enter a groove a¥ formed between the edge
of the bar C®and the flange a* of the tension-
bar K% When the parts ave in the positions
shown in Fig. 34, the lug %* travels in the
groove ¢, and the tension-bar K5 holds the
cam K®in contact with the cam K, so that
when the cam K moves for tension the cam
I8 will be moved also; but when the cam K
moves back it does not shift the cam K3, but
the latter is shifted by the tension-bar K3,
which operates on the lug %*. When the
parts are in the positions shown in Fig. 30,
thelng &* travels outside the edge of the ten-
sion-bar, and the bar does not operate the
cam K3 The groove in rear of the flange %!t
ismuch wider than the lug &, sothat the cam
K?canshift while thelugisin thegroove. The
pattern-cylinder and the connections between
the tension-bars and the pattern-cylinder are
such as to impart the proper tension to the
cams while knitting the several parts of the
stocking.

The jack of the end needle is indicated at
Y. Theshapeof the jack is shown clearly in
Fig. 25. It will be seen that in addition to
the lug b° the jack has an additional Ing b,
the arrangement being such that the main
knitting-cams are adapted to operate on the
lug b, while the cam J* or the cam K*is adapt-
ed toact on the extension or additional lug b%.

Referring now to Fig. 35, when the slides
move to the right the advancing end of the
cam J® will operate upon the end of the ex-
tension 0% and advance the jack Y, the lug
0% entering the recess j of the cam J% As
soon as the cam J® has passed the extension
b% the lug J® will strike against the end of the
recess in the cam J? and the inclined end b
thereof will move the jack backward. Im-
mediately thereafter the cam J' comesin eon-
tact with the lug b° and advances the jack Y,
and next the cam J acts to retract the jack.
In this way it will be seen that the end needle
is advanced twice and retracted twice during
the movement of the front slide to the right.
When the slide moves to the left, the cam J?
will be above the rail I and consequently out
of operation. The purpose of giving to the
end needles the additional movements will be
hereinafter explained.

‘Referring to Fig. 84, when making the rib
the cam K? of the back slide advances the
needles when the slide is moving to the right
and the cam K retracts them. When mov-
ing in the opposite direction, the cam K2 ad-
vances the needles and the cam K2 retracts
them. The cam K* operates upon a jack
similar to the jack Y. (Shown in Fig. 25.)
When moving to the left, the cam K* acts on
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the end of thelugb®and advances theneedle.
Cam K then retracts the needle by acting
on the lug 0% Next, cam K* advances the
needle, and then the cam K2 retracts it.
‘When the slide is moving to the right, the
cam X*is in the upper groove %, and there-
fore does not operate upon the jacks.

The ribbing-needles P are pivotally mount-
ed on bars Q, which extend through openings
inthesupporting-frames D3 D* These frames
are formed with a series of slots ¢’ to permit
the needles to oscillate transversely across
the central longitudinal openings between
the needles. The bars Q arestationary, and
the needles have independent pivotal move-
ments thereon. Each needle is formed with
a central bearing portion ¢?, through which
its supporting-bar Q'extends, and an up-
wardly - projecting arm ¢% which extends
above the top of the frame, and with a down-
wardly-projecting portion or shank ¢%, to
which the needle proper, ¢° isconnected. The
heel of the needle is curved, forming a re-
cess ¢f and it is formed with a hook and
lateh of usual construction. The needles are
so pivoted that those on one side of the ma-
chine can pass over to the other side thereof
in the manner illustrated in Figs. 46 and 47.
The shanks extend through slots in guide-
bars P’, which are mounted to slide longi-
tudinally of the machine in guide-grooves p*.
These slotted bars are for the purppse of
guiding the lower ends or shanks g¢* of the
needles and to keep them in proper line. The
slots are widest at their rear ends, and the
portion P? in front of the rear wide portions
of the slots form resting-places for the main
knitting-needles when theribbing-needlesare
out of operation. Furthermore, the ribbing-
needles when out of action are locked in the
wide portions of the slots. When the main
portion of the sock is being knit, the needles
when they are advanced project above the
bars P’ and their hooked ends rest thereon,
those opposite the ribbing-needles resting at
the points %  When ribbed work is being
made, the needles that formerly rested at
these points p® are thrown out of operation
and the bars P’ are shifted, bringing the open
slots in line with the ribbing-needles to per-
mit them to oscillate. The bars P’ areslotted
at pt, and through these slots extend rods p°,
pivotally connected at their lower ends to a
link p* which in turn is connected with a
lever 7, pivoted at p® to the frame of the ma-
chine and carrying a pin p% which worksin a
groove p'®in the left-hand end of the pattern-
cylinder. This groove is so formed that it
holds the bars P’ in the position shown in
Fig. 22 at all times except during the trans-
ferring operation and during the formation of
the rib. At the commencement of the trans-
ferring operation the pin p’ rides along the

‘incline p** of the groove and shifts the bars

P’, permitting the needles to oscillate freely.
During the formation of the rib the pin p°
rides in the portion p* of the groove when

the pattern-cylinder is being moved, and at
the end of the ribbing the pin p° rides in the
inclined portion p® of the groove, and the
bars P' are shifted back to the position shown
in Fig. 22. The rods p° which pass through
the slots p* in the bars P’, are formed with
notches p'%, the inclined edges p'* of which
operate to shift the bars P’ at the proper times.

The ribbing-needles are locked,except dur-
ing the formation of the rib, by toothed bars
P35, (See Tig. 24.) Each of these bars slides
in a longitudinal groove in one of the frames
D3 D4, and a lug p% on the bar extends into
a recess p'® in a rod p', which is recessed at
p'®, and these recesses are engaged by the
recessed ends p' of the rods p°, the arrange-
ment being such that as the rods p° are raised
and lowered the toothed bars p® are shifted.
The teeth are so disposed that at times they
lie in the slots ¢’ behind the ribbing-needles
and hold them securely in the position shown
in Fig. 22; but when the bars P? are shifted
the teeth clear the slots ¢’ and the needles
are permitted to oscillate transversely. With-
out some such provision forlocking them the
ribbing-needles might be shaken out of posi-
tion, so as to interfere with the operation of
the main knitting-needles. The toothed bars
are also so constructed and arranged that
when slid in one direction they will operate
to move the knitting-needles from the posi-
tion shown in Fig. 47, for instance, back to
the position shown in Fig. 40. This opera-
tion oceurs after the ribbed top has been fin-
ished, as will be hereinafter described.

Parallel guide-bars R are mounted in brack-
ets 7 at opposite ends of the machine. These
bars are arranged on opposite sides of the
needles and above the plane of the bars P’
They have an axial movement which is ef-
fected by levers R’ R?, having pins ' #? ex-
tending into a groove 7% in the right-hand
end of the paftern-cylinder and connected
by links #* 7 to brackets R* R?, secured to the
right-handends of the guide-bars. Thegroove
7¥1ig clearly illustrated in Ifig. 9. For the
most part it is plane or concentric with the
axis of the pattern-cylinder; but at 7%if is so
formed as to act upon the pins 7’ #* to prop-
erly move the levers R’ R? to give proper
axial movements to the guide-bars R, which
movements are hereinafter explained.

A description of the precise formation of
the groove seems unnecessary, as the groove
is accurately shown in the drawings.

The yoke ¢’ extends across the guide-bars
R, and to thisyoke are hinged levers s, carry-

"ing cams S ', adapted to act on the upper

ends of the arms ¢® of the ribbing-needles.
Each guide-bar R carries a sleeve 8% Fig. 13,
which has a feather-and-groove connection
with the bar and is free to slide therein and
to turn therewith, both bars being grooved
from end to end for this purpose. The yoke

¢ carries recessed blocks 77, entering re-
cesses s° in the sleeves 8%, and as the yoke is
reciprocated the sleeves are correspondingly
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moved along the bars R. Each sleeve S2
carries a slotted arm s?, extending through a
slot s* in the lever s. When the bars R are
turned in one direction, the arms s® will hold
the cams S §' elevated and out of the paths
of the ribbing-needles; but when these guide-
bars are turned in the opposite direction the
cams are lowered and held in the paths of the
needles and act upon them to move them out
of the position shown in Fig. 40 into the paths
of the cams that operate them while knitting
therib. Theslotsin the arms s*aresoformed
that the cams S 8 are held up and out of
operation except when they are used to move
the ribbing-needles into operative position.
When the arms s° are lowered, the cams S &'
drop into the paths of the ribbing-needles;
but the slots are so formed that the bars R
can have a further axial movement without
further tending to move the cams SS8'. The
operation of these devices will be further ex-
plained hereinafter.

There are two yarn-guides TT' for feeding
yarn during the operation of forming the rib.
They are practically the same in construction
and are free to slide back and forth on the
guide-bars.B and to turn relatively thereto,
as well as to permit the bars to have an in.
dependent axial movement. The tube £ of
each yarn-guide, through which the yarn is
fed, is connected withasleeve ¢ on the guide-
bar R. The latch-openers # are carried by a
plate ¢, provided with sleeves # {5, mounfed
on the bar R. The sleeve ¢ is arranged be-
tween the sleeves ' and ## and has a slight
movement between them at the end of each
stroke, as illustrated in Fig. 21. An eye (A
which may be made of wire, is secured to the
sleeve . The tube ¢ abuts when moving in
one direction against a block #¥ on the plate
%, as shown in Fig. 21. These yarn-guides
are held down by the frames D? and D* and
slide along the guide-beds T? as indicated in
I'ig.18. Attheright-hand end of the machine
the guide-beds have sunken or depressed por-
tions ¢ connected with the main portions T?
by inclines {'. The purpose of this arrange-
ment is as follows: When the yarn-guides T
T’ are in operation, the main yarn-carrier D
isatrestattheright-hand end of the machine,
as shown in Fig. 18; but when in this position
its lower end, including the latch-openers d*,
&e., are in the path traversed by the yarn-
guides T T" when feeding yarn to the needles,
and consequently the yarn-guides T T' would
strike against these devices of the yarn-car-
rier D if the yarn-guides T' T' continued to
move in the same path; but by causing the
yarn-guides T T' to drop into the depressed
portions £ they will clear the yarn-carrier D
and cperate without interference. On the re-
turn movement to the left the yarn-guides T
T’ rise on the inclines 1, and therefore move
in proper line upon the guide-beds T2

The cam-slides U for operating the ribbin Q-
needles are mounted on the guide-bars R on
opposite sides of the machine. Each slide is

formed with two sleeves u v/, adapted to slide
on one of the guide-bars, and the sleeves
¢ #*¥ of the yarn-guidesarearranged between
the sleeves u v/, the arrangement being such
that the yarn-guides are allowed to turn on
the bars relatively to the cam-slides to move
them, with theslides, as they reciprocate, hav-
ing but a very slight independent movement,
which is allowed by a space between the op-
posite ends of the sleeves #* #* and the sleeves
w u'.  Each of theslides carries two ecams U?
U?, secured to the end of a lever 2, centrally
pivoted at v’ to the slide. The shape of the
cams is shown in Fig. 15. The lever «? car-
ries two laterally-projecting pins w4 4% on op-
posite sides of the pivot 3, which are en-
gaged by asliding rod U4, having recesses ¢,
formed with inclined sides engaging the pins
uw* u®, the arrangement being such that as the
rod U*is reciprocated it acts on the pins to
alternately raise and lower the cams U? US.
The rod U! is properly guided in a recess on
the-top of the slide next to the sleeves w R
and a spring «* guides one end of the rod and
holds it in proper alinement. A plate U?,
pivoted in rear of the cams U? U?, at its ends
carries guide-flanges «? w5 It is also pro-
vided with laterally-projecting lugs w 4%,
carrying pins u! u®®, projecting over the rod
Ut and adapted to be operated by the in-
clined sides of the recesses v’, the arrange-
ment being such that when one of the cams
is elevated the adjacent flange u7 or S is de-
pressed. This is for the purpose of guiding
the ends of the arms of the ribbing-needles
with which the cams engage, so that the arms
will follow the proper courses in the ways be-
tween the cams and the edges of the station-
ary plates or cams U® U” U8 UY, secured to
the under sides of the slides. The paths
which the needles traverse are indicated by
arrows in Fig. 15. At the end of the move-
ments of the slides to the right the rods U*
strike against stops 4" 4!® on the brackets R*
R%  This causes the rods U* to be shifted to
the left in such manner as to depress the cams
U? at the right-hand end of the slides and to
raise the cams U?at the opposite ends, at the
same time raising the flanges u” at the right-
hand end of the slides and depressing the
flanges u®at the left-hand ends. = At the end
of the movement of the slides to the left the
cams and flanges are similarly operated to
cause the cams U?to be depressed and the cams
U® o be raised and their corresponding guide-
flanges similarly moved. The rods U how-
ever, do not strike against stops at the ends
of the guide-bars R, inasmuch as the yoke ¢’
is in the path of the rods. Therods Utare,
however, arranged to strike against slide-rods
v, that are adapted to move back and forth
in the blocks 7. The left-hand ends of these

slide-rods strike against stops u!7 %'8 on the
bracketsrat theleft-hand end of the machine,
and when these rods are arrested they serve as
stops for the rods U* and cause them to shift
properly to change the positions of the cams

70

75

8o

85

go

95

100

105

I1I1C

115

120

125

130




12

:

TU? U® and the corresponding giiide-flanges.
The sleeves S are provided with hooks s
adapted to engage with hooks s® on the sleeves
wu'. Itwillbe rememberedthattheguide-bars
& R areadapted to be first turned sufficiently to
allow the cams S 8’ to drop into the paths of
the ribbing-needles. At the proper time the
bars R are further turned and the hooks s°
are caused to engage with the hooks s% so that
1o thesleeves S?and v« will be locked together,
and as the yoke ¢’ travels back and forth
across the machine the cam-slides U U’ and
parts connected ‘therewith are reciprocated
with it. The operation of this mechanism
15 will be further described when describing the
operation of the entire machine.

Two bars V extend through slots n® and
recesses n? in the jack-supporting levers N',
One of the bars extends through a recess n?

2o in each alternate jack and through a slot n?
in the other jacks, while the other:rod V in
like manner extends through recesses in each
alternate jack and through slots in the re-
maining jacks, the arrangement being such,

25 as indicated in Fig. 25, that when one of the
bars is elevated or depressed it will elevate
or depress each alternate supporting-lever or

-one-half of the supporting-levers, while the
others remain stationary. The bars V are

3o connected at their ends to upright rods V=,

which extend through guide-openings in the
frame of the machine, and at their lower ends
are connected to the front ends of shoes O%,
(see Tig. 1,) bearing on the pattern-cylinder
35 and in grooves 17 therein, the arrangement
being such that at proper times the bars V
are independently operated to raise or lower
one-half of the supporting-levers N’ to cause
the corresponding jacks B*to be thrown into
40 or out of operation.

The pattern-cylinder is so formed as to
cause the supporting-levers N of the jacks
of the back row to be shifted to throw corre-
sponding jacks into and out of operation.

45 When passing from plain knitting to the
knitting of the ribbed top, the supporting-
levers N N’ are operated to throw one-half
of the jacks (each alternate one) on each row
out of operation, the needles of these jacks

so being supplanted by special ribbing-needles,
as hereinafter described.

Each alternate jack on both the front and
back side of the machine has on each side a
transferring-point W, the form and arrange-

55 ment of which are shown particularly in Figs.
25, 26, and 27. The frontends of the points
are inclined, and on their inner faces are
formed recesses w to receive the hooked ends
of a ribbing-needle, as indicated in Fig. 27.

60 The shanks of the transferring-points extend
rearwardly alongside of the jacks B? above
the rods V. Each transferring-point in both
front and back rows is formed on its upper
edge with lugs w', between which extends a

65 longitudinal bar W', connected at its ends to
vertically-arranged levers W?, that are con-
nected at their lower ends to sleeves W3, sur-

617,039

rounding the sliafts I/ X7. These sleeves aié
provided with arms W* W5, carrying pins w?
w?, entering a groove w*in the left-hand end
of the pattern-cylinder. This groove is for
the most part concentric with the axis of the
cylinder, and when the pins w? w? move in
this concentric portion of the groove the bars
‘W' are so held as to hold the transferring-
pointsin their retracted positions. The groove
w* is, however, provided with branches or off-
sets w® w% into which the pins w?® w?® are
adapted to enter. These offsets of the groove
are so shaped that they cause the bars W' to
be first advanced a short distance, then ad-
vanced to a greater extent, and subsequently
to be withdrawn to their original positions.
The details of the mechanism for operating
the transferring-points on both the front and
back sides of the machine are clearly indi-
cated in Figs. 5, 6, 25, 26, and 27. Some of
the parts are also shown in other figures of
the drawings.

The machine thus constructed and organ-
ized is specially adapted for knitting socks;
but with certain modifications it might be
used for knitting other articles. The rib-
bing mechanism might obviously be used sep-
arabely from the other mechanism. It may
be arranged to make either plain or tubular
work—+that is to say, my invention compre-
hends the mechanism hereinafter claimed,
whether used in a machine for making socks
or other knitted articles.

In order to more fully understand the con-
struetion, organization, and operation of the
machine herein shown, I will describe the
operation of the machine as organized for
knitting socks throughout the entire process
of knitting a sock. _

In commencing the kunitting the ¢ set-up”
is made as in the prior Nelson machines, the
cams on the front and back slides being in
the position shown in Figs. 30 and 33. As
soon as the set up is made the front row of
needles is thrown out of operation and the toe
is knit on the back side of the machine, the
cams on the back slide being in the position
shown in Tig. 30, while those on the front
slide are all out of operation, as indicated in
Fig. 31. The main yarn-carrier is actuated
in the usual way by the mechanism herein-
before described during the formation of the
set-up and the toe, and the pinion /i operates
on the teeth 1%, included between the points
y 9, as indicated in Fig. 8, and also for atime
on the segment I'. Afterthe toeis completed
the cams on the front slide are thrown into
operation to codoperate with the cams on the
backslide toform the foot of the sock,the cams
on the two slides at this time being in the po-
sitions shown in Figs. 32 and 33, and the pin-
ion N operating for the most partin the space
1, as indicated in Fig. 8. The tooth A® on the
pinion engages with the segment I', which is
operated as hereinbefore described. After
the foot is completed the pinion 7/ again en-
gages with the teeth 1i® between the points ¢’
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y* to form the heel, during which operation
the cams on the front slide are out of opera-
tion, as shown in Fig. 31, while the cams on
the back slide are in the positions shown in
Fig. 30. Soon after the heel is completed the
pinion A entersthe space 2,and the tooth 72 on
the pinion engages the toothed segment I.
When the pinion is arranged in the space 2
and its tooth operates upon the segment I,
the eylinder ceases to move. During the for-
mation of the leg the cams on the front and
back slides are arranged as shown in Figs.
32and 33. The yarn-carrier reciprocates con-
tinuously during the formation of the set-
up, toe, foot, heel, and leg, but is shifted at
certain times to change the yarns. I have
shown the yarn-guide D7 as provided with
two guide-tubes for two yarns. For instance,
if T use blue and white yarns one tube may
be used to guide the white yarn, while the
other is used to guide the blue yarn. The
blue yarn may be used to form the set-up, and
as soon as this is formed the yarn-guide D7
may be shifted by the mechanism hereinbe-
fore described to sever this blue yarn and to
bring the white yarn into position to be fed
to the needles during the formation of the toe.
After the toe is completed the yarn-guide D7
is again shifted, the white yarn is cut, and the
blue yarn is fed to the needles. In like man-
ner white yarn is used in forming the heel and
blue yarn in forming theleg. The mechanism
for changing the yarn is illustrated in I'igs.
17,18, and 19 and has been hereinbefore fully
deseribed. While forming the set-up, toe,
foot, heel, and leg of the sock, the front row of
jack-supporting levers N’ are all elevated so
as to hold the Iugs b’ of the jacks in position to
be acted on by the cams. The jack-supporting
levers N on the back of the machine are op-
erated by the pattern-cylinder. As soon as
the leg of the sock is knit the segment I
abuts against a spring-dog I? and moves the
cylinder forward. The pinion 7 then engages
the teeth /? between the pointsy?and g, and
the operation of transferring from plain knit-
ting to ribbed work is performed.” The first
thing that happens in the transferring oper-
ation is that when the main yarn-carrier is at
the left-hand end of the machine and the
main cam-slides are at the extremity of their
movement to the left the pattern-cylinderis
moved and operates upon the shoes O° to
move one set of rods V, connected with them,
to shift the supporting-levers N’ of the jacks
of the front row of needles so as to cause
one-half of them—namely, every alternate
one—to drop out of active position. While
the jacks are withdrawn, their teeth b°engage
with the teeth 07 of the supporting-levers, so
that they will not be advanced when the other
needles advance. When the slides next move
to theright, each alternate needle in the front
row-—namely, those not thrown out of posi-
tion—is advanced through the loops of the
fabrie carried by them. During this stroke

to the right, the back row of needles draws ‘
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back and knits in the usual way. At the end
of this movement to the right the pattern-
cylinder moves, and the main yarn-carrieris
disconnected or thrown out of operation by
means of the lever D and parts connected
therewith, as before described. At the same
time the branch w’of the groove 1! at the left-
hand end of the pattern-cylinder operates on
the front lever W* to move the transferring-
points on the front side of the machine part
way upand into the position shown in Fig. 40.
At thesame time one-half (each alternate one)
of the jack-supporting levers N on the back
side of the machine are moved to throw one-
half or each alternate jack of the back row
out of operation, and the switch /2 is shifted.
When these operations have been performed,
the cam-slides move to theleft and the needles
of the frout row which were not thrown out
of operation are drawn down and leave their
loops on the front transferring-points. At
the same time each alternate needle on the
back side of the machine rises. While at the
extremity of the movement of the slides to
the left, the pattern-cylinder will again be
moved and the transferring-points on the
front side of the machine are fully advanced
and they carry the loops of the fabric away
from the front needles, as indicated in Figs.
27and 41. At thesame time the transferring-
points of the back row are moved half-way
up, (see Fig. 41;) also, at the same time the
front levers N’ are dropped, so that the front
needles will not be advanced during the next
stroke of the cam-slides to the right. During
this same time the bars P’ and P® are moved
to their full extent, thus leaving the slots ¢’
free to permit the ribbing-needles P to oscil-
late, also bringing the slots of the bar P’into

line with the ribbing-needles and the resting- .

places p® into position for the main knitting-
needles, which are to be used in the process of
forming theribbed top. Thelever R*isalsoop-
erated at thistime to turn to a certain extent
the rear guide-bar R, so that it will cause the
cam 8’ to drop into the paths of the upwardly-
projecting ends of the ribbing-needles of the
back row. At the same time the switeh % is
moved to throw the cam J into operation.
After these operations have been performed
the slides move to the right, the needles of the
back row of main knitting-needles draw back,
and the cam 8’ moves the ribbing-needles of
the back row through the transferring-points
of the frontrow, asindicated in Fig. 42. When
thus moving to the right, the needles of the
front row of main knitting-needles do not
operate, as the jacks were all dropped, as
above explained. As soon as the slides have
reached the end of this stroke to the right, the
pattern-cylinderis moved and the back trans-

'ferring-points are fully advanced, and the

front transferring-points are drawn half-way
back, as shown in Fig. 43, At thesame time
the cam S is dropped into the path of the
shanks ¢® of the ribbing-needles of the front
row, and the switch I8 15 shifted. The cams
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on the back slide C? are then changed from
the position shown in Fig. 32 to that shown
in Fig. 34, and about this time the end needle
on the back row is brought into operation by
the pattern-cylinder. At the same time the
supporting-levers N are all dropped, so that
the back needles will not be advanced on the
next stroke. The slides then move to the
left, and the front ribbing-needles are moved
by the cam S through the back transferring-
points, as indicated in Fig. 44, and the front
needles are inoperative, as the levers N’ have
all been dropped. When the slides are at
the left, the pattern-cylinder again moves,
the front transferring-points are fully with-
drawn, and the back transferring-points are
withdrawn half-way, as shown in Fig. 43.
Then the slides move to the right, and as
soon as they complete the end of their move-
ment to the right the pattern-cylinder again
moves, the back transferring-points are fully
withdrawn, and both bars R Rare turned so
as to cause the hooks s° to engage with the
hooks s®, artd the ribbing cam-slides will thus
be connected with the yoke ¢ and will travel
back and forth with it. Before the slides
move to the left the supporting-levers N and
N’ on both the front and back of the machine
are operated to hold each alternate meedle
in each row in operative position and each
alternate needle in each row out of opera-
tion. The transferring operation isnow com-
plete, and on the next movement of the slides
to the left a course of ribbed work will be
made, the ribbing-needles on the front side
of the machine codperating with one-half of
all the main knitting-needles on the back
side and the ribbing-needles on the back side
of the machine cooperating with one-half of
all the main knitting-needles on the front
side of the machine. In moving to the left
on the first stroke after the slides U U’ are
picked up the front row of main knitting-
needles rises and pulls back and the rib-
bing-needles on the back row codperate with
them to form a course of ribbed knitting.
Immediately after the front row of main knit-
ting-needles has knit and the ribbing-nee-
dlesof the back row have crossed over and got-
ten out of the way the back knitting-needles
rise and draw back and, in connection with
the ribbing-needles on the front side, knit
a course. In the same way a course is knit
on each side of the machine at each stroke;
in fact, knitting two courses simultaneously
during one stroke of the cam-slides. The dif-
ferent movements of the transferring-points
and theribbing-needles are illustrated in Figs.
40t047,inclusive. It will be observed by ref-
erence to Fig. 46 that when the back yarn-
guide T is feeding yarn to the main knitting-
needles of the back row it feeds the same yarn
to the ribbing - needles of the front row, the
yarn-guide traveling across the machine in
rear of the back row of ribbing-needles. Simi-
larly when the front yarn-guide T is feeding
yarn to the front row of main knitting-needles

it feeds yarn fo the back row of ribbing-
needles, and the yarn-guide as it travels back
and forth operates in rear of the front ribbing-
needles, which are crossed over and moved
out of the way, as indicated. While knitting
the rib, the main yarn-carrier D remains sta-
tionary at the right-hand end of the machine,
and yarn is fed to form the rib by the yarn-
guides T 1". The cams U? U? are properly
shifted at the end of each stroke, as herein-
before described.

In order to form a tubular rib, it is neces-
sary tointerlock the yarn which knits one side
of the ribbed fabric with the yarn that knits
the other side. To accomplish this, I operate
the end needle at the right-hand end of the
front side of the machine and the needle at
the left-hand end of the back side of the ma-
chine in a special way. These needlesare op-
erated in the mannerindicated in Figs. 29, 34,
and 35, and it has already been explained how
they are operated twice during each recipro-
cation. The effect of this operation of the
needles is illustrated in the diagrams, Figs.
49 to 55, inclusive. Fig. 48indicates the three
yarns employed. The yarn used for forming
the rib on the back side of the machine is
shown by full black lines. The yarn used for
forming the rib on the front side of the ma-
chine is shown by parallel lines, the center be-
ing white, while the body-yarn is shown by
section-lines.

Referring to Fig. 49, the two yarn-guides
T T’ are shown as moving to the right toward
the end needle Z. In TFig. 50 the end needle
is shown as having been advanced, grasping
the back yarn Z°. Fig. 51 shows the next
movement. Both yarn-guides have advanced
to the right and the end needlé Z has been
moved forward, causing the back yarn Z to
pass behind the latch of the needle. The
presser-hooksoperate in the usual way to hold
down the yarn while the needles are being ad-
vanced. All the presser-hooks except one of
the end ones on each row are raised and low-
ered once for each stroke of the cam -slides.
One of the end presser-hooks on each row is
raised and lowered twice for eachsinglestroke
of the cam-slides, and this presser-hook codp-
erates with the needle Z in forming the loops
at the end of the fabric. As before stated,
the needle Z is advanced and retracted twice
for each stroke in one direction of the cam-
slides, and therefore it is necessary to give
to the corresponding presser-hook the double
movement above referred to. Fig. 52 shows
the next step. The yarn-guide for the front
side of the machine has advanced and laid
its thread in the open needle (shown in Fig.
51) and the end needle Z has been partially
drawn back, the yarn-guide for the back
thread having passed to the right and the
latch of the end needle having closed. As
the yarn-guides move still farther to the right
the end needle Z is drawn back and then ad-
vanced, as shown in Fig. 53, forming a loop
with the front varn and interlocking it with
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the back yarn. In Fig. 53 the yarn-guides
are shown at the limit of their movement to
the right. They next move to the left, and
the front yarn is looped around the back
yarn, and as the front yarn-guide moves to
the left it feeds to the needles to form a new
series of loops on the front side, while the
back yarn is passed over to the fabric on the
back of the machine and interloops there-
with, as shown in Fig. 54. The end needles
at the two ends of the machine operate in the
same manner and form the loops and join the
back fabric to the front fabric in the manner
illustrated in the diagrams, Figs. 49 to 54, in-
clusive.

Fig. 55 shows the manner in which the
ribbed work joins the body or upper end of
the leg of the sock and the manner in which
the ribbed fabric on the back side joins that
on the front side. The manner of forming
the loops, of closing the tube at the two ends
of the machine, and of joining the ribbed top
to the leg of thesock aresoclearly illustrated
in the diagrams that no further deseription
seems necessary. As soon as the ribbed top
is finished the cam-slides U U’ are dropped
when these slides are at the right-hand end
of the machine. Atthesametimethe toothed
barsPParemovedsoasto moveall the ribbing-
needles upwardly into the position shown in
Fig. 45—that is to say, part way up. The
bars P’ are not moved at this time. At this
time the switch L8 may beshifted and the rear
end needle thrown out of operation. The
pattern-cylinder is moved to cause these
changes. Then the main cam -slides are
moved to the left, and when they reach the
end of their stroke to the left the pattern-
cylinder moves again, further moves the bars
P2 and this farther moves the ribbing-nee-
dles and brings them into their inoperative
position. At the same time the bars P’ are
shifted. As the yarn-guides T'T" have been
dropped, this movement of the ribbing-nee-
dles and the main needles casts off the sock.
While the main cam-slides are at the left, the
jack-supportingleversnn'are moved to throw
all the needles of both the front and back row
back into operative position ready to begin a
new sock. This same movement of the pat-
tern-cylinder shifts the cam J.  When at the
end of the next movement to the right the
main yarn-carrier is picked up, the lever D
having been moved out of the way, the pit-
man D’ will therefore carry the main yarn-
carrier back and forth in the nsual way. A
new sock is then produced in the manner be-
fore described. While at the end of this
movement to the right, the switech I®is shift-
ed, the slides then move to the left, and the
set-up is formed. At the end of the move-
ment to the left the pattern - eylinder again
moves and cams J J' are shifted. The ma-
chine then proceeds to knit a new sock in the
manner before described.

I do not herein claim the machine-knit
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stocking herein described, as this is claimed
in my application for patent filed December
29, 1597, Serial No. 664,356,

I claim as my invention—

1. A knitting - machine, comprising main
knitting-needles, ribbing-needles and trans-
ferring-points operated independently of the
needles for automatically transferring loops
from one set of needles to the other, and
means for actuating the needles and trans-
ferring-points.

2. In a knitting-machine, the combination
of the front and back rows of main knitting-
needles, means for operating them, two rows
of auxiliary or ribbing needles arranged par-
allel with the main knitting-needles, trans-
ferring-points and means for operating the
needles and transferring-points.

3. In a knitting-machine, the combination
of the main knitting-needles, means for op-
erating them, the pivoted auxiliary or ribbing
needles mounted to move transversely of the
machine, means for causing one set of ribbing-
needles to advance behind the heels of the
other set of ribbing-needles, means for giving
to the ribbing-needles otherappropriate move-
ments, transferring-points for automatically
transferring loops from one set of needles to
the other and means for operating the trans-
ferring-points.

4. In a knitting-machine, the combination
of two sets of main knitting-needles, two sets
of auxiliary or ribbing needles, means for
causing the heels of one set of ribbing-nesdles
to crossover and pass beyond the hooked ends
of the opposite set of main knitting-needles,
means for giving to the ribbing-needles other
appropriate movements, means for operating
the main knitting-needles,transferring-points
for transferring loops from one set of needles
to the other, means for operating the trans-
ferring-points, ayarn-guide forlaying yarn in
a row of main knitting-needles behind the
heels of the opposite row of ribbing-needles,
and means for operating the yarn-guide.

5. In a knitting-machine, the combination
of twosets of ribbing-needles pivotally mount-
ed on opposite sides of the machine, means
for moving the ends of one set of ribbing-nee-
dles past the heels of the other set of ribbing-
needles, means for giving to the ribbing-nee-
dles other appropriate movements, two sets
of main knitting-needles, means for moving
the ends of one set of main knitting-nee-
dles past the heels of the opposite set of rib-
bing-needles, a yarn-guide for feeding yarn
to a set of main knitling-needles in rear of
the heels of the ribbing-needles on the same
side of the machine, and means for operating
the yarn-guide.

6. In a knitting-machine, the combination
of the two parallel rows of main knitting-nee-
dles, two parallel rows of ribbing-needles,
two parallel rows of transferring - points,
means for actuating the transferring-points
to transfer loops from some of the main nee-
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dles to the ribbing-needles, and means for
actuating the main knitting-needles and the
ribbing-needles.

7. A straight-knitting machine provided
with main knitting-needles, auxiliary or rib-
bing needles and transferring - points and
mechanism for automatically operating the
main needles for a time, then automatically
actuating the transferring-points to transfer
loops from some of the main needles to the
auxiliary or ribbing needles and means for
thereafter actuating some of the main knit-
ting-needles and the auxiliary or ribbing nee-
dles to make ribbed work.

8. In a knitting-machine, the combination
of the front and back sets of main knitting-
needles, the two sets of ribbing-needles, a
yarn-guide for feeding yarn to the front row
of main needles and simultaneously to the
back rowof ribbing-needles and another yarn-
guide for feeding yarn to the back row of
main needles and to the front row of ribbing-
needles while the back row of ribbing-needles
are crossed over and out of the way.

9. In a knitting-machine, the combination
of the front and back rows of riecedles, means
for operating the front and back rows to make
a set-up, means for then throwing the front
row of needles out of operation, means for
causing the needles of the back row to form
the toe of the sock, means for then throwing
the frontrow of needlesinto operation, means
for causing the front and back rows of nee-
dles to form the foot without leaving an open
space between the foot and the toe, means
for then throwing the front row of needles
out of operation and causing the back row to
knit the heel, means for then operating the
front row of needles in connection with the
back row to form the leg of the sock, means
for then throwing some of the needles of the
front row and some of the back row out of
operation, means for transferring the loops
of the fabric from the needles thrown out of
operation to the auxiliary or ribbing needles
and means for then operating said ribbing-
needles in connection with some of the main
needles of the front and back rows to produce
a ribbed top on the sock.

10. Inastraight-knitting machine, the com-
bination of the main needles for knitting the
main portion of the sock, means for operat-
ing these needles to properly form the toe,
foot, heel and leg of the sock, ribbing-needles
cooperating with some of the main needles
for knitting the ribbed top, means for hold-
ing the ribbing-needles out of operation while
forming the plain portion of the sock, means
for automatically throwing some of the main
needles out of operation and for casting off
the loops therefrom while knitting the rib,
means for throwing the rib-knitting needles
into operation to codperate with those of the
main needles not thrown out of operation to
form the ribbed top, and means for casting
off the loops from all the ribbing-needles as
soon as they have completed knitting the

617,039

ribbed portion of the sock, and for holding
the loops off of these needles while the main
needles are doing plain work.

11, Inastr aloht knitting machine,the com-
bination of the Fr ontand b&ek rows of needles
for knitting the body or plain portion of the
sock, the ribbing-needles, means for throw-
ing the ribbing-needles into operation to co-
operate with some of the main needles to form
a ribbed top and means for automatically
starting the toe of the new sock after the
ribbed top is formed.

12. The combination of a yarn-guide, two
rows of main knitting-needles, two rows of
pivoted ribbing-needles, means for moving
the heels of one set of ribbing-needles across
the line of travel of the thread fed by the yarn-
guide, to the other set of ribbing-needles,
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means for actuating the main kmttm(r—nee- _

dles and means for actuating the yarn-g <ru1de

13." The combination of a row of main knit-
ting-needles, their jacks, the jack-supporting
levels thelr operating-bars, a pattern-eylin-
der, and connections between the pattern-cyl-
inder and the operating-bars for moving the
jack-supporting levers at the proper tlme

14. The combination of a row of knitting-
needles, the transferring-points, the bars con-
necting them, a pattern-cylinder, connections
between these bars and the pattern-cylinder,
ribbing-needles and means for actuating the
ribbing-needles to take loops from the trans-
ferr mfr-pomts

15. The combination of the main knitting-
needles, means for actuating them, means f01
throwing some of these needles out of opera-
tion, the transferring-points, means for ac-
tuatlnfr thém to take loops from the needles
thrown out of operation, ribbing - needles,
means for actuating them to take the loops
from the transferring-points, and means for
thereafter continuing the knitting by the rib-
bing-needles and the main knitting-needles
to produce ribbed work.

16. Thecombination of the pivoted ribbing-
needles and an endwise-moving slotted lock-
ing-bar adapted to guide the needles as they
oscﬂlatc and plevent them from oscillating
when out of operation.

17. Thecombinationof the pivoted ribbing-
needles, the endwise-moving slotted bars
adapted to guide them as they oscillate and
means for sh1f’omoP said bars into and out of
operation at the proper time.

18. Thecombination of the pivoted ribbing-
needles, an endwise-moving slotted bar for
guiding the ribbing-needles, the pattern-cyl-
inder and connections between the pattern-
cylinder and the sliding bar for moving said
bar into and out of operation at the proper
time.

19. Thecombination of the pivoted ribbing-
needles, the slotted frames in which they are
mounted, the sliding toothed bar the teeth of
which engage with the needles and prevent
them from moving and means for operating
said toothed bar for opening the slots to per-
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mit the needles to oscillate and for also op-
erating upon the needles to move them posi-
tively in one direction. '

20. The combination of the pivoted ribbing-
needles, the slotted frame in which they are
mounted, a sliding toothed bar, the teeth of
which are adapted to open and close the slots
in the slotted frame and to engage with the
heedles and prevent them from moving and
means for operating said toothed bar to open
the slots in the frame and to also operate on
the ribbing-needles to move them positively
in one direction.

21. The combination of a cam-slide for a
row of ribbing-needles, a main cam-slide, de-
vicescarried by the main cam-slideand adapt-
ed to engage with devices on the cam-slide of
the ribbing mechanism, and means for en-
gaging and disengaging said devices at the
proper time whereby at times the cam-slides
of the ribbing mechanism are caused to move
back and forth with the cam-slides of the
main knitting-needles.

22. Thecombination of the cam-slides of the
ribbing mechanism, the guide-bars therefor,
the hooks connected with the slides, the main
cam-slides, the sleeves connected with the
main cam-slides and adapted to move back
and forth on the guide-bars and hooks car-
ried by these sleeves adapted to engage with
the hooks carried by the cam-slides of the rib-
bing mechanism.

23. The combination of the main cam-
slides, the ribbing-needles, the cams, S, S,
carried by the main cam-slides and devices
for actuating said cams at the proper times to
move the ribbing-needles from their inactive
to their active positions.

24, The combination of the main cam-
slides, the yoke connecting them, the levers
pivoted to said yole, the cams carried by said
levers, the guide-bars supported above the
main cam-slides, the arms mounted to slide
back and forth on said bars, and means for
operating said armsto move the cams on said
pivoted levers into and out of the path of the
ribbing-needles.

25. The combination of the main cam-
slides, the yoke conneeting them, the ribbin Q-
needles, a cam pivotally connected with the
yoke, a bar parallel with the line of move-
ment of the yoke, a sleeve carried by said bar,
an arm on said sleeve and means for moving
said sleeve to cause the arm to raise and lower
the pivoted cam,

206. The combination of the main cam-
slides, the cam-slides of the ribbing mechan-
ism, parallel guide-bars, sleeves on the cam-
slides of the ribbing mechanism arranged to
travel back and forth on said guide-bars,
sleeves on said guide-bars permanently con-
nected with the main cam-slides, and mount-
ed to slide on and to turn with said guide-
bars, devices carried by said last-mentioned
sleeves adapted to interlock with devices on
the first-mentioned sleeves and means for ac-

tuating the guide-bars to cause the engage-
ment and disengagement of the sleeves,

27. The combination of the ribbing cam-
slide, a pair of cams, a pivoted rod by which
they are carried, a guide-plate pivoted to the
slide, and means for actuating the cams and
guide-plate to raise a cam at one end of the
rod and at the same time to depress the same
end of the guide-plate; substantially as de-
seribed.

28. Theé combination of a cam-slide, a lon-
gitudinal bar on which said slide is adapted
tomove, a yarn-guide also carried by said bar,
a guide-bed on which the yarn-guide rests as
it travels back and forth and which lias a de-
pressed portion at one end for the purpose
specified.

29. The combination of a row of ribbing-
needles, a yarn-guide adapted to travel back
and forth across the machine, and a guide-
bed for the yarn-guide having a depressed
portion at one end.

30. The combination of a row of knitting-
needles, a yarn-carrier adapted to move back
and forth to feed yarn to said needles, a row
of ribbing-needles, means for detaining the
yarn-carrier while the ribbing-needles are in
operation, a yarn-guide for the ribbing-nee-
dles and means for moving the yarn-guide out
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of the path of the yarn-carrier at the end of .

eachstroke of said yarn-guide in one direction.

31. The combination of a row of ribbing-
needles,a cam-slide provided with twosleeves,
a bar on which said sleeves are adapted to
move back and forth, a yarn-guide connected
with said bar between the two sleeves and
having an independent endwise movement on
the bar between the sleeves, and means for
causing the sleeves on the cam-slide to abut
against the sleeve on the yarn-guide.

32. The combination of the ribbing-needles,
a row of presser-hooks, means for operating
them, and devices for causing the presser-
hook at the end of the row to operate twice
during each stroke in one direction of the
presser-hook-actuating mechanism.

33. Inaknitting-machine, the combination
of a row of presser-hooks, a spring for mov-
ing one of the end hooks in one direction and
a cam for moving said end hook in the oppo-
site direction.

34. The eombination of a row of knitting-
needles, a row of presser-hooks, a cam-slide
provided with two recesses, a cam arranged
opposite one of the recesses, and a spring for
moving one of the presser-hooks in one direc-
tion,

85. The combination of a series of main
knitting - needles, a cam-slide, cams carried
thereby for actuating the main knitting-nee-
dles to cause them to advance and retract
during a movement in one direction of the
slide, an auxiliary needle at the end of the
row of needles, and devices for giving to said
end needle an additional movement for the
purpose specified.
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36. Inaknitting-machine, the combination
of a row of needles having an additional or
end needle, the jack to which said needle is
connected, the cam for actnating said jack,
the guides in which said cam moves, a switch
at the end of said guides and means for shift-
ing said switch.

57. The combination of a row of knitting-
needles, the cams for actuating them, and an
additional cam acting on the end needle only.

38. The combination of a row of knitting-
needles, the cams for actuating them, and an
additional cam for givingan additional move-
ment to the end needle.

39. The combination of a row of knitting-
needles, the cams for actuating them, an ad-

.ditional cam for actuating the end needle, the

presser-hooks, and means for giving an addi-
tional movement to the end presser-hook.

40. The combination of a row of knitting-
needles, the eams for actuating them, an ad-
ditional cam for actuating the end needle, a
row of presser-hooks, the end hook being
spring-actuated, and means for giving an ad-
ditional movement to the end presser-hook.

41. The combination of knitting-needles,
the ribbing-needles, the two yarn-guides, one
of which feeds yarn to the needles on one side
and the other to the needles on the opposite
side of the machine, and means for joining
theyarn used for forming one side of the fabrie
to the fabric formed by the other yarn.

42. The combination of the yarn-guide hav-
ing a plurality of guide-grooves, a lever con-
nected with said yarn-guide, alugon the end
of saidlever, aguide-rail for said lug, a switch
on the end of said rail, a pattern-cylinder and
connections between the pattern-cylinderand
said switch.

43. The combination of the yarn-guide hav-
ing a plurality of guide-grooves, a lever con-
nected with said yarn-guide, the pattern-cyl-
inder and connections between the pattern-
cylinder and said lever for operating the yarn-
guide at proper times.
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44, The combination of the main yarn-car-
rier, the guide-frames between which it re-
ciprocates, the cutting-frame supported on
said carrier, the yarn-guide, means carried
by the yarn-guide for moving the cutter-frame,
to separate the cutters, and a cam on one of
the guide-frames engaging the cutter-frame
to close the cutters.

45. The combination of a needle, its jack
formed with a tooth, 8%, and a jack-support-
ing lever formed with a tooth, 0%, in front of
the tooth bfsubstantially as and for the pur-
pose specified.

46. The combination of two parallel rows of
main knitting-needles, two parallel rows of
ribbing-needles pivoted above the main knit-
ting-needles, transferring-points arranged to
slide back and forth in lines parallel with the
main knitting-needles, means for dropping
some of the main knitting-needles out of op-
eration, means for actuating the transferring-
points to withdraw the loops of the fabric
from the needles thus thrown out of opera-
tion, means for actuating the ribbing-needles
to take the loopsfrom the transferring-points,
and means for thereafter actuating the rib-
bing-needles and some of the main knitting-
needles to make ribbed work.

47. The combination of a tension-bar, means
for operating it, a cam connected o and op-
erated in both directions by the tension-bar,
a pivoted cam at times in contact with the
first-mentioned cam and moved while in con-
tact therewith in one direction only, a lug
carried by the pivoted cam and engaged by
the tension-bar, a guide-bar and a lug car-
ried by the pivoted cam and guided by said
guide-bar.

In witness whereof I have hereunto sub-
scribed my name.

JOHON T. NELSON.
Witnesses:

FRITHIOF NRELSON,
JouN P. Fisk, Jr.
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