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UNITED STATES

WALTER H. STEWART,

PATENT OFFICE.

OF FRANKLIN, NEW HAMPSHIRE.

AUTOMATIC STITCH-REGULATING MECHANISM FOR KNITTING-MACHINES.

SPECIFICATION forming part of Letters Patent No, 529,508, dated November 20,1894,

Application fled October 5, 1891, Serial No, 407,68,

o all whom it may concerm:

Be it known that I, WaALTER H. STEWART,
of Franklin, in the county of Merrimac and
State of New Hampshire, have invented cer-
tain new and useful Improvements in Auto-
matie Stitch-Regulating Mechanism for Knit-
ting-Machines, of which the following is a
specification.

My invention has reference to knitting ma-~
chines adapted to knit stockings and other
webs and fabrics, and is an improvement
wrought upon the machine shown and de-
seribedin an application for a pateut filed by
me April 25, 1894, Serial No. 508,968,

It is the purpose of the bresent improve-
ment to provide simple and efficient auto-
matic means for gradually tightening or
shortening, and loosening or lengthening the
stitch at particalar points so that in the
case of a eircular web the Same may be re-
duced or enlarged in diameter. Inthe knit-
ting of stockings, for example, I propose by
my improvement to gradually tighten the
stiteh in knitting the lower calf and ankle por-
tion of theleg,loosen the stiteh when the heel
is being knit and an extra, yarn or thread is
inserted; tighten it again for the knitting of
the foot portion; and finally loosening it for
thetoe. The upperleg portion will, of course,
be knitin looge orlongstitch., In the loosen-
ing and tightening of the stitch I propose to
raise and lower the needle cylinder or other
needle support, as also the ring or bed which
Supports the web holders, thus making the
needles draw a longer or shorter stitch,

Thave deemed it expedient not to represent
inthe accompanying drawings, forminga part
of this specifieation, any more of 3 knitting
machine and its operating means than is nec.
essary to a clear understanding of the inven-
tion. Reference may be had, however, to the
application hereinbefore mentioned for in-
formation concerning a machine to which the
Pbresent improvement is particularly appli-
cable,

Of the annexed drawings, Figure 1is a side
view, partially in section and partially in ele-
vation, showing more particularly the parts
which support and are directly concerned in
the elevation of the needle cylinder. Fig. 2
is a side view of my improvement taken at a

(No model,)

right angleto Fig. 1. Fig. 3 is a side view of
the shaft, 7/, showing the operative mechan-
ism mounted thereon,

Having reference to Fig.1, e designates the
needle eylinder which is fastened to the ring
1 Dby serews or other suitable means. The
ring 1isso placed in the bed g as to be mov-
able vertically, and is connected by means
of the bars or standards 2 with the ring 3 be-
lowthe ring I. The ring 3is arranged within
the ring or support 4 in such a way as to be
moved up and down by studs or pins 5 ex-
tending inward from the forked part of the
lever 10 which embraces the ring 4. The lat-
ler ring or support 4 is connected with the
bed a by means of bars or arms 7,

. 6 designates a ring which is securely fas-
tened to the bed ¢ by means of screws.  The
cam ring g is held in place upon-the bed by
the elamps 8. On the lower part of the ring
4 is the rim 9 upon one side of which rests
the forked part of the lever 10, as at the point
91. Onearm 92of the forked lover 10is made
longer than the other, as shown in Fig. 2, to
which extended arm is pivoted by a screw 40
the arm orextension 11,theouterend of which
rests on the periphery of the disk 12 which
is fastened to the shaft A’ so as to rotate with
it. Anadjustingscrew 41on the under side of
the lever 10, has its head projecting in the

Dath of the arm 11, so that the extent of the

movement of the latter may be adjusted as
desired.

15 designates practically an angular exten-
sion of the forked lever 10, the said part ex-
tending down and then out so that its free
end will be under a cam 14 secured to and
rotating with a shaft 15. A set serew in the
end of the part 13 rests upon the cam 14.

16 is a ratchet wheel secured to the shaft
13, thelatter being supported in suitable bear-
ings. Not shown,

17 is a slide which is held in place on the
frame by meansof a stud 18, passing through
a slotin the slide, 0 as to permit of a recipro-
cating movement of the said slide,

19 is a pawl pivoted upon the end of the
provided with alaterally project-
pin 20, which is adapted normally to rest
80 as to hold the pawl
with the ratchet wheel

slide 17 and
ing .
upon an arm or rod 21,
19 out of engagement
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16. The opposite end of the arm or lever 21
is of angular form, and is pivoted at its angle
point upon the upper end of the bracket 22.
The free inner end of the lever 21 bears, by
means of its gravity, upon a chain 2" which
is provided with rises or cams 23 which are
adapted as the said chain is moved to be
brought into contact with the weighted end
of the lever 21. Asshown in the drawings
this lever 21 is composed of a long and short
arm. The longarm is a small wire rod and
hence light. The short arm is as represented,
sufficiently thick and heavy to overbalance
the other arm.

o designates a reciproeating bar, which en-
gages and actuates a lever s’ pivotally con-
nected with theslide 17 so as to move the lat-
ter. To the lower end of the lever s’ is piv-
oted a pawl ' which actuates the ratchet
wheel ¢’.

I have now sufficiently described my im-
provement to make clear. its operation, and
will proceed to do so, first explaining the
tightening of the stiteh in what may be con-
sidered as the lower part of the calf and ankle
portion of the leg of a stocking web.

The chain v’ is adapted to make one revo-
lation in the knitting of a complete stocking,
and inso doing the cams 23 raise the weighted
end of the said lever or arm 21, lowering the
other end, and permitting pawl 19 to engage
the ratchet wheel 16, rotating it and cam 14,
the pawl 19 being actuated by the slide 17.
As the cam 14 is rotated and supposing the
screw in the end of the angular lever resting
thereon to ride from a high part of the cam
to a lower, the ends of the forked lever 10
connected by the pins 5 with the ring 3, will
be lowered, lowering the needle cylinder e
throngh the medinm of bars 2, and shorten-
ing or tightening the stiteh, the cams 23 on

ihe chain v’ being sufficiently long to allow.

the pawl 19 toremain in engagement with the
ratchet wheel 16 so as to move the cam 14 to
the necessary extent.

The arm 11 being fastened to the long arm
992 of the forked lever 10,and said arm 11 be-
ing adapted to be engaged by cams 24 of the
disk 12, it follows that when the cams 24 act
upon the arm 11 they will raise the same, the
lever 10 using the rim 9 at the point 91, (see
Tig. 2,) as a fuleram and consequentiy the
needle cylinder, lengthening the stitch for
the heel. The disk 12 is contrived to make
one revolution during the time of knitting
one heel or toe.

Upon the shaft, i/, there isrigidly mounted
a wheel, 7/, having an extended hub, ¢, pro-
vided with a pin, #. The periphery of this
wheel, 7/, is provided with ratchet teeth, one
of said teeth being removed or mutilated,
leaving a blank space. A pawl, not shown,
operated by the main shaft, plays in the teeth
of wheel n’. When this pawl reaches the
mutilated tooth on the wheel, n/, the wheel,
n/, will remain stationary until some extra-
neous means moves said wheel in order to
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bring the next tooth into engagement with
the pawl. Upon this shaft, B, there is a
ratchet wheel, g, whose hub, g, is loosely
mounted upon the shaft and provided with a
suitable hub for carrying the pattern chain,
»’. This pattern chain, v’, is provided with
a pin, v?, to engage the pin, #, upon the hub
of the wheel, n’. The wheel, ¢, is continu-
ously driven by the pawl, #'.  The parts are
so arranged that the pawldriving the wheel,
n’, is in the mutilated portion of the wheel
during the leg portion of the stocking, at the
completion of which the pin, 2%, is timed to
engage the pin, ', and move the wheel, 7, to
bring another tooth on the wheel, n/,into en-
gagement with the pawl- This movement
starts the cam, 12, and operates the end, 11,
of the lever, and keeps it raised daring the
rotation of the shaft, 7/, that is, during the
heel and toe portions of the stocking. This
rotation of the shaft, i/, continues until the
pawl which operates the wheel, n’/, comes into
the mutilated space on said wheel, »/. The
mutilated portion on the wheel, 7', and the
depression on the cam, 12, are in alignment
so that when the pawl comes to said muti-
lated portion of the wheel, n', the end of the
lever, 11, is dropped into said depression be-
tween the inclines, 24, on the cam, 12. The
end of the lever 11 rests in the depression
between the two cams 24 while the wheel 16 is
rotated. The distance avound the disk 12 is
arranged to correspond to the time of knit-
ting a heel or toe of the stocking, at the cown-
pletion of which the end of the arm 11 falls
into the depression between the two cams 24
and the pawl above mentioned as actuating
the wheel n’ reaches the mutilated part of-the
wheel n/ at the same time, thus stopping the
shaft 7 and the disk 12. So far as the opera-
tion of the stitch tightening mechanism i8
concerned, the cams 24 might be separated by
a noteh, but it is necessary to provide some
distance between the cams to give time for
other parts of the machine to work;, in chang-
ing from one operation to another. It is es-
sential that the stitch tightening mechanism
should be operated gradually in the leg or
straight knitting, while in the heel and toe
portions this mechanism should be operated
suddenly. To this end the cam controlling
the stiteh tightening mechanism forthe leg is
constructed and arranged to give the gradual

£all to the cylinder, while the heel and toe.

cams 24 are constructed to raise and lower
the said cylinder suddenly.

The cams 23 on the chain ¢’ are so con-
structed as to control the actuafing means of
the eam 14, so that the latter will make one
revolution during the knitting of a single
stocking. The cam 14 isfirst moved so as to
carry the engaging end of lever 13 from a
raised to a lowered part of the cam, where. it
remains until the heel, foot, and toe are knit,
when the next set of cams 23 will permit the.
cam 14 to move far enough to complete the
revolution and earry the adjacent end of the
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lever 13 to a raised point on the cam 80 as to
knit long, loose stitches for the upper leg
part of the stocking.

At the beginning of the knitting of a stock-
ing, the screw in the end of the lever 13 rests
on the highest point of cam 14 and it remaing
there during the knitting of the long loose
stitches of the upper partof the leg. When
the lower calf and ankle portions of the leg
are to be stitched, a cam 23 acts on arm or le-
ver 21,50 as to permit pawl 19 to descend and
gradually rotate cam 14 to bring the lower
portion opposite the screw, thus lowering the
needle cylinder and tightening the stitches.
At this time cam 923 passes arm 21, which
drops, raising pawl 19, and stopping the ro-
tation of cam 14, leaving the needle cylinder
in its lowest position. This brings arm 11 of
lever 10 into position to be affected by the
cams 24 on disk 12 which, as above stated, re-
volves once during the knitting of one heel
ortoe. These cams 24 raise the lever and the
needle eylinder to loosen the stitch when the
heelisbeing knit, lower the cylindertotighten
the stitch for the foot portion, and again raise
it to loosen the stitch for the toe,

When the toe has been finished, the second
cam 23 aets on arm or lever 21 to permit a
slight further operation of pawl 19 to com-
plete the rotation of cam 14, so as to bring its
highest part again opposite the end of lever
13, which thus lifts the cylinder for the be-
ginning of a new leg portion, and also lifts
the arm 11 out of position to be affected by
the cams 24,

It is obvious that changes may be made in
the form and arrangement of parts of my im-
provement without departing from the nature

"Or spirit thereof.

Having thus described the natuare of my in-
vention and set forth a way of constructing
and using the same, though without attempt-
ing to explain all the forms in which it may

be made or all of its modes of use, I declare
that what I claim is—
1. In an automatic stitch-tightening mech-

anism, in combination, a vertically movable
needle cylinder, a support, a lever mounted
upon said support, connections between said
lever and needle cylinder, and cams, 12 and
14, to act upon opposite ends of said lever to
move it to raise and lower the needle cylin-
der, substantially as and for the purpose de-
seribed,

2. In an automatic'stitch-tightening mech-
anism, for leg or straight knitting, in combi-
nation, a vertieally movable needle eylinder,
a horizontal ring suspended from the machine
frame and having the flange 9, alever mounted
upon said flange, connections between said
cylinderand lever,and a cam havingagradual
incline arranged to act upon said lever to
lower said eylinder gradually, substantially
as and for the purpose deseribed.

3. In an automatic stitch-tightening mech-
anism for heel and toe work, in combination,
a vertically movable needle cylinder, a sup-
port, a lever mounted upon said support, con-
nections between said cylinder and lever, and
a cam having steep inclines to act upon said
lever to raise and lower said cylinder sud-
denly, substantially as and for the purpose
deseribed.

4. In an automatic stiteh-tightening mech-
anism, in combination, a vertically movable
needle cylinder, a support, a lever mounted
upon said support, connections between the
lever and the needle cylinder, a cam having
sharp inclines to act upon one end of said le-
ver and a cam having a gradual incline to act
upon the other end of said lever, said cams
being arranged to act upon said lever alter-
nately, substantially as and for the purpose
described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 24th day of
September, A. D. 1891.

WALTER H. STEWART.

Witnesses:

F. N. PARrsons,
CHAS. S. SLEEPER.
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