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UNITED STATES

PATENT OFricE.

WALTER H. STEWART, OF FRANKLIN, NEW HAMPSHIRE.

AUTOMATIC CIRCULAR-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 529,5¢ 9, dated November 20,1894,
Application filed April 25, 1894, Serial No. 508,968, (Mo model)

To all whonv it may concern:

Be it known that I, WarLTeR . STEWART,
of Franklin, in the county of Merrimac and
State of New Hampshire, have invented cer-
tain new and usefui Improvements in Auto-
matie Circular-Knitting Machines, of which
the following is a specification.

Theinvention relates to theclass or kind of
circular knitting machines which are adapted
to knit seamless “ round-heel-and-toe ” stoclk-
ings,and in which the several operations and
changes are auntomatically accomplished.

It is the object of the invention to provide
such improvements in machines of the kind
mentioned as will materially simplify and re-
duce the cost of their construction, and ren-
der them entirely certain and rapid in their
operation,

Theinvention consists of the improvements
hereinafter fully described and pointed out
at the end of the specification proper.

Reference is to be had to the annexed draw-
ings, and to the letters, signs and figures of
reference marked thereon, forming a part of
this specification.

Of the drawings, Figure 1 isa top plan view
of my improved knitting machine, Fig. 21is
a side view of the same, parts being repre-
sented as broken away. Fig. 3 is a vertical
sectional view through the needle cylinder
and its immediate adjunects. I'igs. 3* and 3°
are detail views hereinafter referred to. Iig.
4 is a sectional detail view of the needle
and cam cylinders and connections showing
a different position of some of the parts from
that in which they are shown in Fig.3. Fig.
5 is a central sectional view of the
erating in conjunection with the driving shafs
and its supports. Fig. 6 comprises side and
end viewsof the clutch roil. Fig. 7 comprises
top plan, side, and bottom plan views of the
means for moving the needle throwing out
ring. Fig.81is a top plan view of the head
and portions of its adjuncts, the needles, web-
holders and web-holder operator means being
removed. Iig. 9 is a detail view of a part of
the means for operating the needle shifter
slides. Figs. 10, 11, and 12 are detail views
hereinafter more particalarly referred to.
Fig. 13 is a detail view of a portion of the
mechanism employed in changing from e¢ir-
cular to heel and toe work. Fig. 14 is a side

parts op- -

view of the yarn supplying device. Fig. 15

ward the yarn-delivery portion thereof. Fig.
16 is a detail view of the yarn guide plates.
Figs. 17 and 18 comprise front and side views
respectively, of the ratchet and cam wheels
and the co-operating parts. Figs. 19 and 20
are detail views hereinafter more particularly
referred to. Fig. 21 is a view of the pin, o3,
cam, 7% and spring 0%, Fig. 22 is a front and
edge view of the collar, 0. Fig. 23is a detail
of the block, d% Fig. 24 is a detail view show-
ing the block (#%), in different positions.

" The same letters, signs and figures desig-
nate the same parts or features, as the case
may be, wherever they occur.

In the drawings—a designates the bed of
the machine, which, together with other parts
of the machine is supported by eolumns, b,
resting upon a base, ¢, which base may in turn
be supported by legs, d, (a fragment ouly of
which is shown in Fig. 2.)

e designates the needle eylinder, and, f, the
rotary cam ring or eylinder provided on its
periphery with bevel teeth, g, which are en-
gaged by the teeth of the bevel gear, h, on
the driving shaft,s. On the outer end of the
driving shaft ave the pulleys, J Tt both loose
thereon.

l designates a gear wheel
J» 80 as to turn therewith.

m is a gear wheel arranged to tarn loosely
on theshaft, ¢, and maintained in place there-
on between the hub, n, of bevel gear, h, and
a collar, o, fast on the driving shaft, the lat-
ter turning in the bearings, p q, at its ends.

r designates a collar keyed or otherwise
secured to the driving shaft at the inner side
of the gear wheel, I to keep the wheel, 7,
from moving toward the wheel, m.

s designates a clateh roll arranged so as to
move longitudinally on the driving shaft be-
tween the collars, o r, and gear wheels, [ m,
but locked with the collar, 0, by means of
the projection, ¢, extending over the reduced
part, 4, of the said collar so as to turn with
the driving shaft. See Figs.5and6. The col-
lar, o, is fastened upon the shaft by means of
the set-screw, /.

The gear wheels, | m, are provided with
holes, v, into which the spring-pressed pins,
w, extending from the ends of the cluteh roll,

secured to pulley,

shows a view of the yarn-carrier looking to- -
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roll, s, is moved toward the gear, I, the pin,
w, in the adjacent end of the said roll will
extend into the hole, v, of the said gear, the
pin inthe opposite end being disengaged from
the gear, m, all as is clearly shown in Fig. 55
and when the cluteh roll is moved in the op-
posite direction, it will be disengaged from
the gear, I, and the other pin engaged with
the gear, m. ]

x designates a gear wheel supported on a
suitable stud or journaland arranged so as to
be engaged and driven by the gear wheel, l.
The gear, , is provided on its inner face with
a wrist pin, 9, upon whichis pivoted one end
of a crank arm, 2, the other end of the said
crank arm being pivotally connected with the
rear end of ‘a rack bar, o/, mounted in sait-
able bearings and arranged so as to engage
and operate the gear wheel, m, on thedriving
shaft, 2. S ‘ o

Without further deseription it will be seen
that if the driving shaft should be rotated
continuously in one direction by 2 belt on
the pulley, j, and the clutch roll should be
moved into engagement with the wheel, l,and

disengaged from the wheel, m, as is shownin .

Fig. 5, the cam ring would be revolved so as
to enable the wachine to kuit eircular work,
as, for instance, the leg and foot portion of a
stocking; but if the clutch roll should be
moved so as to disengage it from the gear
wheel, , and become engaged with the gear,m,
the cam ring, f, would, through the medium
of gear,z,with the reciprocating rack bar, a’,
bereciprocated, as is necessary when heel and
toe work is to be performed on the machine.
The change inthe movement of thecam ring
is accomplished automatically,and this part
of the invention will next be explained.

' is a rock shaft, supported in a suitable
bearing, and provided on its inner end with
a forked extension, ¢/, having screws, d’, the
inner endsof which extend into blocks placed
in a groove, ¢, of the cluteh roll,s. Theouter
end of the shaft, b’,is provided witha down-
wardly extended lever or projection, f’,
notched or grooved to receive the periphery
of the disk, ¢’, fixed upon a shaft, B, arranged
torotate in suitable bearings, as is best shown
in Fig. 1. The disk,¢’,is provided at a suit-
able point or points with a cawn part, 4’, which
operates in the groove in the lower end of the
lever, f’, to move the latter to one side and
back again and so rock
bearings and ship or “shog” the cluteh roll, so
as to effect a rotation or reciprocation of the
cam ring, as may be necessary or desirable.

Thewheel, g’, remains stationary during the
leg and foot portionsof the stocking, the lever,

/. at such times resting in the cam portion,
7. See Figs.1,2,and 17. This eam portion is
of sufficient length to allow for the necessary
motion of the machine in changing from one
operation to another. During the leg por-
tion of the stocking the lever, f/, rests in gaid

the shaft, b’, in its

cam portion, and during the heel and toe pot-
tion of the stocking the lever, f’, is upon the
straight portion of the heel, g’, and the clutch
has been shifted, the cluteh being shifted as
the lever 77, is thrown into and out of the cam
portion, ¢/, of the wheel, g’

7', (Fig. 13,) designates a_cam fixel upon
the hub, n, of gear wheel, h; and, %', desig-
nates a lever pivoted to the frame at its rear
ond and held up against the cam, j’, by a
spring, I/

" Pivoted upon the forward end of the lever,
k', is a pawl, m’, held into engagement with
the teeth of a ratchet wheel, 7/, fast on shaft,
h’, by means of a spring, o’. A spring, n%
bears upon the periphery of the wheel, n', to
steady the action of said wheel and check its
movement beyond the point where itis moved
by the action of the pawl, m’. Asthedriving
shaft, 4, is rotated the lever, k', will be oseil-
lated by means of the cam, j, and spring, ',
and consequently the ratchet wheel, n’, will
be rutated to the extent of one tooth at each
movement of thesaid lever, k', until the pawl,
m’, reaches a poiut, indicated at p’, where
one tooth of thoe said ratehet wheel is muti-
lated or eut away, when the said pawl will
cease to operase the said ratchet wheel until
the latter is moved by other means to the ex-
tent at least of one tooth.

By the construction and arrangement de-
seribed in other parts of the specification, the
wheel, n/, remains stationary during the leg
portion of the stocking or straight koitting,
and only operates during the knitting of the
heel and toe portion of the stocking.

¢’ designates & ratchet wheel arranged to
turn loosely on the shaft, i/, and engaged by
a spring-pressed pawl, 7, on the lower end of
a lever, s, the upper end of which lever is
adapted to be engaged by a block or projec-
tion, t’, arranged on the lower face of the
outer end of the rack bar, a’, as shown in Fig.
12, or extending from the side of the outer
end of thesaid rack bar,as is shown in Figs. 1
and 2. The lever, s’, would have its upper
end arranged opposite the bar, a’, in the con-
struction shown in Figs. 1 and 2, and under
the end of said barin the construction shown
in Fig. 12. ,

w' designates a sprocket wheel connected
with the ratchet wheel, ¢’, so as to revolve
therewith, over which sprocket wheel there is
arranged a chain or belt, o', (see Fig. 17,) hav-
ing laterally projecting pins, w’, arranged 80
as to engage the radially prujecting pins,z’,on
the periphery of a disk, y’,connected with the
ratchet wheel, 7/, so as that when the disk, y',
is moved it may move the said ratchet wheel,
n’. With this construction and arrangment
of parts it will be seen that the ratchet wheel,

’, will. be moved intermittently by the pawl,
7', but that the shaft, 1, will be rotated-only
when the pawl, m/,is permitted to engage the
teeth of the ratchet wheel, n’; so that when
the pawl,m’, reaches a point, p’,on the ratchet
wheel, n’, the latter will not be moved until a
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projecting pin, w’, on the chain or belt, v/,
engages a radially projecting pin, 2’, on the
periphery of the disk, 4, so as to move the
said disk and the ratchet wheel, 2/, to enable
the pawl, m’, to catch a tooth on the last-
mentioned ratchet wheel.

The construction and arrangement of parts
last hereinbefore described, it will be under-
stood by those skilled in the art, is devised
for the purpose of economizing diameter or
extent of the ratchet wheel, n’, which moves
the disk, g’, and controls the movement of the
cluteh roil and consequently the rotary and
reciproeating movements of the cam ring f.

As hashereinbefore been indicated the cam
ring is revolved to produce cireular knitting
in the knitting of half hose or stockings, and
reciprocated to produce heel and toe work,
and in the knitting of the latter work, sub-
stantially one half of the needles are first
rendered inoperative, and then the remain-
ing operative needles are gradually retired,—
one by one holding the stitches formed
thereon, to narrow, and then, one by one,
brought into operation to widen and form a
round or bulge toe or heel, and this part of
the invention will next be described.

%’ designates a ring provided with a flange,
@’ the said ring being supported on the bed,
a, and the said flange, a?, affording a support
for the cam ring, #, and other parts of the
machine, as will presently appear. In the
present instance the web is held down so as
to prevent its rising by the upward move-
ment of the needles by means of web holders,
0% which also help to draw the stiteh and
which are supported in radial grooves in a
bed, ¢% suitably fastened to the needle cylin-
der, and are reciprocated by cams, d? on the
under face of the ring, ¢  The needles, 12,
are reciprocated in the grooves of the needle
eylinder, e, by means of the cams, ¢°. These
contrivances may be of common or suitable
form and arrangement, and need not be fur-
ther deseribed. The grooves in the needle
eylinder, in which needles which are thrown
into and out of action, reciprocate, are con-
structed so that by moving the lower end or
tail of the needle inward, the heel, 7 of the
needle may be moved out of the path of the
cams, g% (See Fig. 4.) Any construction of
the grooves in the needle-cylinder which will
permit of this function will answer the pur-
poses of my invention.

2 j% designate needle shifters, so called,
which are adapted to be reciprocated in
grooves formed in the upper face of flange,
a? the shifters, ¢, being provided at theirin-
ner ends with notehes or sockets in which the
tails of the needles employed in widening
and narrowing are adapted to move, and the
shifters, /% in like manner engaging at their
inner ends the tails of the needles th rown out
of action before beginning the knitting of
heel and toe work.

k* designates a ring arranged in

a groove,
%, formed in the upper

face of the flange, a?

and fitting between a central
rear heel, n?% of the shifters, J% The groove,
I% is sufficiently wide to permit the ring, &?
to be moved from side to side to an extent
sufficient to move the needle shifters so as to
disengage the needles connected therewith
from and bring them into engagement with
the needle-actuating cams. Pins, 03 ot ex-
tend up from opposite sides of the ring, k2,
through slets, p% formed in the flange of the
cam ring, 7. Ring, k2 is revolved with the
cam ring, f, by means of the pins, 0% oY, in
the slots, % The pin, 0% co-operates with
the cams, 73, to slide the ring, k% while the
pin, o, at the opposite side of the said ring
from the pin, 0% operates the yarn attach-
ment. Shownindetailin Figs.14t0 16. Both
pius are essential to make the ring travel
steady. Attention is especially called to the
location of these pins, the pin, 0%, being at the
opposite side of the ring from the pin, 0%
This pin, 0% is adjacent to the knitting cams
and yarn device, so that by this simple mech-
anism, when the ring is shifted the yarn can
be changed or thickened. '

The ring (k) is antomatically slid to the
lefs or to the right as the machine is repre-
sented in Fig. 8, in order to render operative
or inoperative the instep needles which are
controlled by the needle shifters between the
points 2—2 during round-and-round work or
back-and-forth work respectively. At the be-
ginning of round-and-round work the pin (0%
and its side of the ring (k%) is moved to the
left in Tig. 8, or to the right in Fig. 14; that
is, away from the center of the eylinder and
retained in such position by one of the raised
points on thecam (n%). See Fig.7. Theout-
ward movement of the pin (o) operates the
yarnchanger to keep the thickening yarn (m%)
away from the needles so that it will not knit,
asisshown in dotted lines in IFig. 14, The ring
(kY being slid outward in the vieinity of the
lenitting cams (g%, (the knitting cams (%), the
yarn thickening deviee, and the pin (0%) be-
ing substantially in the same radial line,) as
the knitting cams (g%) and the ring (k%) ro-
tate together the ring (k*) pulls by means of
the shifters the instep needles outward so
that the heels (/%) of these needles are in the
path of said knitting eams. In Iig. 3 the
cam cylinder and ring %* are shown as
turned half way round from the position in
Fig. 8. At the beginning of back-and-forth
work, the cam (1% is shifted so that the ring
(k%) can be slid toward the right in Fig.8 by
means of the spring (0?) forcing the pin (0%)
into one of the depressions in the cam (n?).
"This operation moves the pin (0*) and its por-
tion of the ring inward. The inward move-
ment of the pin (0*) permits the arm of the
yarn changing device to assume the full line
position shown in Fig. 14 to permit the extra
yarn to be knitted, the ring (%% in the vi-
cinity of the knitting cams {g*) being also
forced inward and retained in this position
by the spring (¢°). See Fig.21. During back-
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and-forth work, as the knitting cams (¢°) and
the *ing revolve together, the ring (k?) forces
the needle shifters of the instep needles in-
ward, and hence the heels (7?) of sald needles
will be forced inward out of the path of the
knitting cams (¢%). :

1 do not confine myself to the form of nee-
dle shifters shown, nor to the precise form of
means illustrated for actuating the same,
since it is obvious that these. things may be
greatly varied within the limits of mechanical
skill without departing from the nature or
spirit of my invention. Tor example, the
shifters may be made in the form shown in
Tig. 3% and both of the shifters, 2, and 77, may
be made with a single heel instead of form-
ing the shifters, 7% with double heels, and in-
stead of operating the shifters /> by a ring be-
tween two heelsas Lereinbefore deseribed, the
ring, %% may have agroove formed initslower

“gide into which the heels of the shifters, 7%
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inay extend, as shown.in Fig. 3%. When the
‘shifters'are thus operated, they may have but
a single heel. Again the slides, q° may be
made solid, and have what is called an oft-
sot formed thereon and work shifters pro-
vided with double heels instead of having a
groove formed in the glides, ‘and engaging a
single heel of the shifters.
¢*designatesslides arranged in'the grooves,
72, formed in the upper surface of the flange,
a?, and at substantially opposite sides of the
machine. The said slides ate provided with

tails, % against which the butts, 2, of theshift-"

ers, 7%, rest when the needles controlled by
the said ‘shifters are in action. The ‘glides
are also provided with the inelined and con-
centric slot, u?, so constructed and arranged
as that when the slides are moved in the di-
rection of thearrow marked thereon, thieheels
of the shifters, 7%, will move down the inclined
part into the concentric part of the groove,
w2, and move the said shifters inward, and
the needles -controlled thereby also inward
out of the path of the needle operating cams,
action.

22 “designates segmental slides provided
with notehes on their‘edges and ‘arranged in
a-groove, w? formed in the lower face of the
flange, ¢® The said segmental slides v? are
‘placed below the slides, g% and are connected
therewith by serews,«? extending up through
slots, 4% (See dotted lines Fig. 8) -

The shifters, %, engage and ‘control the nee-
dles between the points, 2 8 (Fig. 8).

% (Fig. 11) designates a cam disk or flange
éonnected with the ratehet wheel, n/, and
provided with two cams or swells, a’; and, b°
designates one arm of an angular lever fal-
crumed at ¢, the free end of thesaid arm, b3,
resting upon the disk or flange, 2% and in the
path of travel of the cams, ¢®. Theotherarm,
d3,of the said angular lever extends up al-
most vertically and is pivoted at its upper
end to a spring-pressed rod 3, the free end
of which is beveled and arranged so that
it inay be thrust undera pin, /% arranged in

520,500

a bearing, ¢% and raise the said pin. The
free ond of the lever, %, Tests between these
cams, ¢ while the shaft, 7/, is stationary;
that is, during the leg -portion of the stock-
ing. The first one of these cams operates to
throw the lever, 1% through the medium of
the lever, d% to shift the ring, k% at the be-
ginning of the reciprocatory motion of the
machine, while the other cam, a?, moves the
said partsto turn the cam, n?, so that the pin,
0%, is engaged by one of the Taised portions
on said cam, 7%, to turn the cam (n°) at the
beginning of back-and-forth work so that the
spring (0%, see Fig. 21, can force the pin (0%
into one of the depressions in said cam (n%),
while the other cam (a®) moves the said parts
to turn the cam (n%) so that one of its raised
‘points shall strike the pin (0% and force the
ring (k?) against the teusion of the spring
(0% into position for round-and:round work.,

The pin, f?, extends upward, and when
raised is in position to strike (when the ‘eam
ring is revolved) the outerend of a lever, b3,
pivoted upon a stud, 4%, on cam ring g; and
move the said lever to one side against the
stress of the spring, 7°, which, after the pin
f8 has passed, retu rosthe said lever to its nor-
mal position against the stop pin, k5. Upon
‘the stud, %, benedth the lever, 1% is pivoted
a ratchet wheel, I3, provided on its periphery
witheight teeth whichare epgaged by a pawl,
m3, pivoted upon the under side of the lever,
13, the construction and arrangeinent being
such as that when the said lever is moved to
one side by the pin, f?, the ratchet wheel ‘will
be moved to the extent of one tooth.

n? designates a cam connected to the ratchet
‘wheel, 5, and provided upon its periphery
with four raised pointsor surfaces and four
depressed points,‘as is clearly shown inthe
bottom plan detail, Fig. 7. The pin (0% ex-
tends up through the slot (p*) of thecam ring
in substantially the same radial line as ‘that
in which the cam (nf) is located, and in oper-
ative proximity to said cam, and the position
of the parts issuch that the raised part ofsaid
dam is adapted to engage the'said pin-and
move it and the ring (%?) at this point inward
or to the left in Fig.’8,and when the cam (n®)
is again moved through themedium of ratchet-
wheel (I?), pawl (m?) and lever (%), the saidpin
will be moved outward or to the right in Fig.
8, by a spring (¢%), Fig. 21, into one of ‘the-de-
pressed parts of the cam (n%) and thering (K?)
will consequently be moved to the right, Fig. 8.
In this way the needles ‘controlled "by the
'shifters, 2, will be thrown out of, and brought
into action, as has beén ‘described, as is nec-
essary in the work of kaitting heels and toes
for stockings. :

Upon the side of the ratchet wheel,n’, are
-arranged the cams,p, oneof which is adapted
to Taise and the other to lower the free end of

a lever, ¢°, resting thereon. _
A rod, 3, (see Fig. 18,) extendsup from the
free end of lever,ig®, beneath and in-contaet

with a lever, &%, which latter lever is held
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down upon the rod, 7%, bya spring . To the
lever, s% there is connectod & block, #, the
outer end of which is beveled and adapted
when the block is raised to engage a pin, u3,
projecting laterally from the pivoted bloek,
v%, on theend of rack bar, ¢/, and raise the
latter. The spring, / holds the lever, 8%,
down against the rod, 7%, and presses the arm,
q°% down against the action of the cams, pd.
The other end of the spring is attached to
the lever, &/, and serves o raise the latter af-
ter it has been depressed by the cam, . See
IMig. 18,
w?® is a bar arranged to have a limited
sliding motion on suitable bearings as (w),
see Fig. 1, on the bed of the machine, and
over the bar (@’), and is connected to said
bearings by a screw (™) extending through
the slot («') in the bar (w®) and into said
bearings so that when the block (v%) is raised
and the rack bar is reciprocated, the said
block will strike one end of the bar, w?, and
move it longitudinally in the direction of the
arrow marked on the bar in Fig. 8, and the
block, 2% on the other end of the rack bar, o,
will strike the other end of the bar, w3, and
move it back in a direction opposite that in-
dicated by the arrow, and in this way recip-
rocate the last mentioned bar intermittently.
The bar w?® is pivoted to one end of lever
y® pivoted at ¢ the opposite end of which
lever is pivoted at a bar 2% pivoted at its
ends to angular levers g pivoted at al®, In
the present instance the angular levers are
shown as composed of two parts, though this
form is a convenience and not a necessity,
The inuer free ends of the angular levers
o' are each provided with a double pawl ¢
havinginclined faceson itsouter side against
which one side ortheother of spring pressed
angular cam ¢! is adapted to bear to hold one
part or the other of the double pawl in con-
tact with the adjacent segmental slide v° with
the teeth or notches formed in the outer edge
of which the pawls are adapted to engage.
It will now be seen that if the slides 9% and
v? should be in the position in which they
are represented in Fig. 8,and the member of
each double pawl on the left side of Fig. 8
should be engaged with the segmantal slides
v% and the angular levers should be oscil-
lated through the medium of bars 2% w? and
lever % the slides ¢* would be moved inter-
mittently in the direction of the arrows
marked thereon, that is, to the left and the
heels of the shifters 2 would be engaged by
of the slot and car-
ried into the concentric portion of said slot,
throwing the needles controlled by the said
shifters out of action, and if the member of
each double pawl on the right side of Fig. §
should be engaged with the segmental slides
©%, an opposite movement of the slides ¢?
would be effected that is to the right bringing
the needles controlled by the shifters 72 back
into operation. ’
The gradual retirement of the needles con-

trolled by the shifters 7%, and the bringing of
the said needles in like manner into opera-
tion, after the needles controlled by the
shifters j° have been thrown out of action, is
hecessary in the production of heel and toe
work, as will be understood by those skilled
in the art without further description, and is
accomplished by my improvements in the
manner explained. v

I have provided means for automatically
shifting the double pawls at each end of the
segmental slides +?, the said means consisting
of a block ¢ having projections et f* extend-
ing the one overone of the double pawlsand
the other one over the otherof the said pawls,
the said block being secured to the pawls.
The prong et is cus away on its upper face,
and the prong f* is similarly cut away on its
under face, so that the two prongs extend in
different planes. g* h* are dogs secured to
the ends of the segmental slides, the former
extendingin a plane coincident with the rlane
of prong f* and the latter in the same plane
with the prong et, so that as the slides *v°are
moved in the direction of the arrow, the dog
It will engage the prong e,
of the double pawl, and reverse the movement
of the slides, until the dog g* engages the
brong f* when the pawls will be moved back
to their first position and the slides will be op-
erated as before.

It will be understood that the various parts
are so positioned and timed as to effect the
varions movements and changes in proper
order and time.

My invention also comprehends the intro-
duction of an additional or thickening thread
at the heels ani toas of stoekinyzs, and this is
accomplished by moving a yarn carrier car-
rying the thickening thread into and out of
action with the needles at the proper time,
and this mechanism is particularly shown in
Figs. 14, 15, and 16.

" designates the yarn guide provided with
the eye j* from which the yarns are directly
delivered to the hooks of the needles. %k*is
the regular knitting yarn which passes down
throngh the hole I in the guide 7* and cut
through the eye j* to the needles.

[*in Fig. 15 is a hole in the arm, n, for the
additional yarn, m% The regular yarn, &t
passes through the slot in the arm, nt,

mt is the thickening yarn which passes
down through the hole 4/ in the end of the
carrier n, and when the latter is in the full
line position (Fig. 14) out through the eye j¢
to the needles.

The carrier n! is constructed as an angular
lever pivoted at its angular point, as at o,
upon the upper end of a bracket p* secured
on thehorizontal partof the cam-ring, f. The
end of the outer arm of the carrier nt is
pressed by means of a spring p® against the
upper end of an angular lever ¢° fulerumed
at 7 on a bracket s The pin (0%} of the

ring (%) is arranged to be brought to bear
against the lower arm (#) of lever (g*) when

<t

shift the position .

70

~

75

8o

8s

90

93

100

103

IIg

120

125

130




Io

15

20

25

30

35

40

6

said ring is shogged or moved
Fig..8, to throw the needles controlled by the
said ring and its connecting shifters into ac-
tion; that is, during round-and-round work,
and so move the lever (¢°) and the yarn car-
rier (nt) to the dotted line position in Fig. 14,
pressing the extra or thickening yarn in to-
ward the center of the cylinder and out of
action, and when the ring (k?) is moved back
by means of the spring (0°) toits position for
back-and-forth work, the yarn-carrier. (n%)
will be actuated by thespring bearing thereon
to carry its yarn into position to be knit, as
shown in full lines, the regular yarn, of course,
continuingin actionin back-and-forth as well
as.in round-and-round work. .

In respect to the wheels, n’ and ¢, mounted
upon theshaft, b’ and the camson said wheels,
it is to be observed that this shaftis station-
ary during the straight knitting, and only ro-
tates during the heel and toe work. During
the straight knitting, the lever, 7!, is in the
cam-portion, ¢/, on the wheel, ¢’, the lever-
arm, 0%, is between the cam-swells, a3, and the
lever, ¢3is between the cams, p®, on said
wheel, n’. Asshown in the drawings, there
is a considerable space between the members
of each set of cams; that is to say, between
the cams, p* p%, and between the cams, a® b,
and that the cam-portion, ¢, has a similar
distance between the twoinclines of said cam.
During straight knitting the ends of these
three several levers lie between their re-
spective cams. At the beginning of the heel
and toe work, the shaft, h, rotates by mech-
anism already described, the wheels, ¢’ and
n’, also rotate, the first cam in each one of
the three sets strikes its respective lever and
raises it in the case of ¢®and p® and in the
case of f’, shifts it. The wheels, n' and g¢',
continue their rotation, the peripheriesof said
wheels bearing against their respective levers

~until almost an entire revolution of said
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wheels has been made, when the other cams,
0% and o and the second portion of the cam,
7/, operate the levers; in the case of 4’ to shift
the cluteh; in the case ot b’ to shift the ring;
in the case of ¢® to lower thelevers®. A suf-
ficient space is provided -between the mem-
bers of each of these several sets of cams to
allow for the movement of the machinery in

changing from rotary to reciprocatory mo-

tien, and vice versa. » i
 Having thus explained the nature of the in-
vention and deseribed a way of constructing
and using the same, though without attempt-
ing to set forth all of the forms in which it
may be made, or all of the modes of its use,
it is declared that what is claimed is—
1. Aknitting machine embracing inits con-
struction a needle cylinder provided with
deepened grooves, needles provided with ex-
tended tails in said grooves,a grooved needle-
shifter bed, needlo shifters arranged to slide
in the grooves of the said bed and engaging
thetails of certain of the needles to move the
latter in.their grooves, and the slides engag-

™\
\
~

to the left in
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ing the needle shifters to actuate the same,
notched segmental plates connected to said
slides, the bar w? levers a* having double
pawls engaging said plates, and connections
between the said bar and levers, whereby the
needles may begradually retired and brought
into operation to narrow and widen, as set
forth.

"9. Aknitting machine embracinginitscon- ’

struction a needle cylinder, provided with
deepened grooves, needles provided with ex-
tended tails in the said grooves, a grooved
bed, a2, needle shifters, 5%, engaging the tails
of certain of the needles and a ring, k?, adapted
to be moved horizontally engaging the sald
shifters, whereby a predetermined number of
needles may be rendered inoperative in the
knitting of heel and toe work, as set forth.
3. A knitting machine embracingin its con-
struction a needle eylinder provided with
despened grooves, needles provided with ex-
tended tails in the said grooves, & grooved
bed, a?, needle shifters, 2, engaging the tails
of certain of the needles to move the latter
in their grooves and the slides, q%, engaging
the needle shifters to actuate the same, com-
bined with the needle shifters, ;% engaging
certain other of the needles, and a movable
ring, k?, engaging the said needle shifters, /%,
and means for actuating the said ring and
said slides, ¢% whereby a portion of theneedles

may be rendered inoperative, and the remain-
ing needles gradually retired and broughtinto
operation to narrow and widen, as set forth.

4. Aknitting machine comprisinginitscon-
struction a needle cylinder provided with
deepened needle grooves, the needles therein,
the ring or cylinder, 2’, provided with the
slotted and grooved flange bed, ¢?, the needle
shifters, 4% in the grooves of the flange bed
engaging the needles, the slotted slides, @3
on the upper face of the flange bed to engage
the needle shifters, the segmental slides, %,
on the under face of the flange bed, pins, %
extending through slots of the flange bed
connecting. the slides, g% and o?, and means
to actuate the slides, v% as set forth.

5. The needle cylinder and needles, and
¢am ring, combined with the needle shifters,
%, and thering, k? engaging the said shifters,
said ring being adapted to be moved laterally
so as to be eccentric or concentric with the
needle eylinder, as set forth. '

6. The needle cylinder and neédles, the
cam ring, and needle shifters, §
with the heels, m?* n? combined with the later-
ally movable ring, k% arranged between the
said heels, whereby by the movement of the
said ring, the.needle ghifters may be moved,
as set forth. ‘ v :

7. The needle cylinder and needles, and
the needle shifters, 7% combined with the ring,;
12, engaging the said shifters, the flanged cam
ring or bed provided with a slot pin, 0% con-
nected with the said ring and extending
through the said slot, lever, h?, the ratchet
wheel, 1% a pawl connected with lever, A% to

2, provided
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actuate the ratchet wheel, a cam, 7% con-

nected with the ratchet wheel and adapted
to act on the pin, 0% to move it in one direc-
tion, a spring to move it in the opposite di-
rection, and means to actuate the lever, as
set forth,

8. The needle cylinder and needles, the
camring, and the slotted flanged bed, a?, com-
bined with the needle shifters, 4% the slides, g3,
provided with the slots, u2 to engagethe heels
of the shifters, the notched segmental slides,
27 means extending through the slots of the
flanged bed connecting the slides, and means
for actnating the slides, v*, as set forth,

9. A knitting machine adapted forknitting
heel-and-toe work comprising in its construc-
tion a needle eylinder and needles and cam
ring, slotted slides (¢®) forrendering the nar-
rowing needles operative and inoperative, a
rack bar, ¢/, and connections with the eam
ring for reciprocating the latter,and connec-
tions between the rack bar and slotted slides
(¢®) for rendering the narrowing needles op-
erative and inoperative, whereby the said
slotted slides (¢%) may be actuated and con-
trolled by the rack barin exact time with the
reeiprocating movements of the cam ring, as
set forth.

10. Means for introd ucing a thickening
yarn consisting of the combination, with the
cam ring, of the open-eye yarn guide, a piv-
oted yarn carrier, spring, p°, the shifting ring,
? and pin, ot operatively connected with the
pivoted yarn carrier as set forth,

11. Means for introducing a thickening
yarn consisting of the combination, with the
cam ring, of the open-eye yarn guide, a piv-
oted yarn carrier constructed as an angle-
lever, the spring (p%), a lever for operating
upon one arm of the said angle-lever, the
shifting ring, k% and pin, 0%, for acting upon
the last-mentioned lever as set forth.

12. In an automatic circular knitting ma-
chine, in com bination,a needle cylinder, knit-
ting needles, knitting camsand complemental
stitch-forming mechanism, a laterally sliding
ring, connections between the instep needles
and said ring, and automatic means con-
necled therewith for sliding said ring to throw
the instep needles into and out of operation
as set forth.

13. In an automatic circular knitting ma-
chine, in combination, a neesdle eylinder, knit-
ting needles, knitting camsand complemental
stitech-forming mechanism, a yarn device, a
laterally sliding ring, connections between
the instep needles and said ring and between
the yarn deviceand said ring, and automatic
means connected therewith for sliding said
ring to throw the instep needles into and out
of operation and to operate said yarn device
as set forth,

14, In anantomatie cireular knitting ma-
chine, in com bination, a needle cylinder, knit-
ting needles, knitting cams,and complemental
stitch-formiug wechanism, a yarn device, g

sliding ring, connections between the instep

needles and said ring automatic means con-
nected with one side of said ring for sliding

the latter, and means connected with the op- 7¢

posite side of said ring arranged to operate
the yarn device upon the sliding of said ring
as set forth,

15. In an automatic circular knitting ma-
chine, in combination, a needle cylinder, knit-
tingneedles, knitting cams and complemental
stitch-forming mechanism, a yarn device, a
sliding ring to control said yarn device and
the instep needles, connections between the
instep needles and said ring and between the
yarn device and said ring, slotted slides to
control the narrowing needles, a reciprocating
bar o/, devices between said bar and ring for
actuating and controlling said slides and ring
as set forth,

16. In an automatic cirealar knitting ma-
chine, in combination, a needle eylinder, knit-

-tingneedles, knitting cams, andcomplemental

stitch-forming mechanism, a yarn device, a
sliding ring to control said yarn device and
the instep needles, connections between the
instep needles and said ring and between the
yarn device and said ring, slotted slides to
control the narrowing needles, means includ-
ing a clutech mechanism and the bar o’ for
changing the motion of the machine from ro-
tary to reciprocatory and viee versa, and de-
vices between said barand slides and ring and
clutch in virtue of which said bar controls and
times said slides and ring and elutch.

17. In an automatic circular knitting ma-
chine, in combination, a needle cylinder, knit-
tingneedles, knitting cams,and complemental
stitch-forming mechanism, a yarn device, a
horizontally sliding ring arranged to throw
the instep needles into and out of operation
and to operate the yarn device, connections
between the instep needles and said ring and
between the yarn device and said ring oseil-
latory slides for throwing the narrowing nee-
dles into and out of operation, a main driv-
ing shaft, means including a cluteh mechan-
ism and the bar o’ for changing the motion of
the machine from rotary to reciprocatory and
vice versa and devices between said bar and
ringand between said barand cluteh in virtue
of which said ring is shifted before the mo-
tion of the knitting cams is changed from ro-
tory to reciprocatory and vice versa.

18. In an automatic circular knitting ma-
chine,in combination,a needle cylinder, knit-
ting needles, knittingcams,and complemental
stitch-forming mechanism, a horizontally slid-
ing ring arranged to throw the instep needles
into and out of operatlion, connections be-
tween the instep needles and said ring, osecil-
latory slides for throwing the narrowing nee-
dles into and out of operation, means inelud-
ing a cluteh mechanism and the bar a’ for
changing the motion of the machine from ro-
tary to reciprocatory, and vice versa, and de-
vices between said bar and ring, and between
said bar and clutch, and between said bar and
slides in virtue of which said ring is shifted
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before the motion of the knitting cams is
changed from rotary to reciproeatory and vice
versa, and before said slides are put into op-
eration. - :

19. In an automatic eircular knitting ma-
chine, in combination, aneedle eylinder, knit-

ting meedles, knitting camsand complemental

stitch-forming mechanism, an automatically
operated laterally movable ring arranged to
throw the instep needles into and out of op-
eration, and connections between the instep
needles and said ring as set forth.

20. In an automatic circular knitting ma-
chine, in combination,a needle eylinder, knit-
ting needles, knitting cams and complemental
stiteh - forming mechanism, needle shifters,
an automatically operated laterally movable
ring, and suitable connections between said
shifters and said ring as set forth.

21. In an automatic eircular knitting ma-
chine, in combination, aneedle eylinder, knit-
ting needles, knitting camsand complemental
stiteh - forming mechanism, needle shifters
connected to the instep and narrowing nee-
dles, an automaticaily operated laterally mov-
able ring and oscillatory slides arranged to
engage the shifters upon the instep-and nar-
rowing and widening needles, respectively,a
main driving shaft, a reciprocatory bar and
devices between said shaft and bar and be-
tween said bar and ring and between said bar
and slides, in virtue of which said ring and
slides are
bar.

actuated and controlled from said l ‘

22. In an automatic circular knitting ma-
chine, in combination, anopen-syeyarnguide,
a pivoted yarn-carrier, a laterally movable
ring and automatic means for moving said
ving, and connections between said ring and
carrier as set forth.

93. In a kunitting machine, in combination,
a main driving shaft (7), a pulley loose on said
shaft, a gear (1) also loose on said shaft and
connected with the pulley, a gear (m) loose
on the shaft, a collar (o) fast on said shaft
adjacent to the gear (m), a clutch roll s be-
tween the gear (I) and collar (o), a rack-bar
(o) engaging the gear(m), and gearing inter-

40
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mediate of the gear (I) and the rack-bar, sub-

stantially as and for the purpose described as
set forth.

94. In a kunitting machine, in combination,
a main driving shaft, asliding cluteh parton
said shaft, a rock-shaft (b’) having means ar-
ranged to engage said cluteh part, the cam-
wheel (¢), the gears (I) and (m), the rack bar
(a'), and actuating devices between said bar
and gear [ and between said bar and cam
wheel. ‘

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 3lst day of
Mareh, A. D. 1894,

WALTER H. STEWART.

Witnesses:
F. N. PARSONS,
MARGARET A. DEVINEY.
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