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UNITED STATES

PaTENT OFFICE.

ERNEST C. BREAITHWAITE AND JOHN W. HEPWORTH, OF PHILADELPHIA,
PENNSYLVANIA,

" SELF-ACTING FASHIONING DEVICE FOR CIRCULAR-KNITTING MACHINES.

SPECIFICATION forming part of Letters Patent No. 521,098, dated June 5,1894.
Application filed October 15,1892, Serial No. 449,029, (Nomodel))

To all whom it may concern:

Be it known that we, ERNEST C. BREAITH-
WAITE and JOHN W. HEPWORTH, both eciti-
zens of the United States, residing in the city
of Philadelphia, State of Pennsylvania, have
invented a new and useful Improvement in
Self-Acting Fashioning Devices for Circular-
Knitting Machines, of which invention the
following is a specification. '

Our invention relates to the well known
class of knitting machines described in Pat-
ents Nos. 333,102 and 435,378.

_Thesaid invention consistsof self-acting de-
viees for raising the needles into inoperative
position, as required for the purpose of nar-
rowing the knitted fabrie, in knitting the heel
or toe of a stocking and for lowering the nee-
dles into operative position for widening the
same preparatory to knitting the eylindrical
portions of a stocking.

In the annexed drawings, Figure 1 repre-

sents a plan and Fig. 2 a front elevation of a
circular knitting machine embodying our in-
vention. Tig. 3 is an elevation of a portion
of the cam and needle cylinders with needles,
showing our self-acting raising and lowering

devices in two positions by full and dotted.

lines, for the purpose of illustrating the ac-
tion of the same in raising and in lowering
the needles. Figs. 4 and 5 are front face ele-
vations of our self-acting raising and lower-
ing devices, respectively right and left hand,
and Fig. 6is a plan of the right hand devices.

- Fig. 7is an elevation of a mneedle provided
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with a lower and an upper butt,

Similar letters of reference denote similar
parts in the several figures.

a represents the bed plate of the knifting
machine; b the cam cylinder; ¢ the needle
cylinder; d fast and loose pulleys by which
power is thrown on and off; and e the yarn
guide; all these parts are in the usual form.

f, Figs. 4 and 5, is a plate or bracket form-
ing the foundation for the several working
parts of our self-acting raising and lowering
devices. The bracket fis rigidly and adjust-
ably attached by means of a thumb-screw g,
Fig. 2,or its equivalent, to the cam-cylinder b.

h, Figs. 4 and § is a lever provided with a

finger 4, the latter being adjustably fastened
to, or made integral with lever h.

7 1s a slot in bracket f. ’ _

% is a pin projecting from lever h through
slotj tolever  which is provided with a slot 7.

ois apin projecting from bracket f through
slot 72, said pin o forming a bearing for the
lever m. . ’

p is a thumb-serew working on pin o where-
by the levers % and m are adjustably held
back out of operative position, as desired.

The parts so far described constitute our
deviee for raising seriatim the needles at one
end of the series of operative needles, up into
inoperative position; it being intended to be
nnderstood that two such devices, one adapt-
ed 1o the right hand and the other to theleft
hand side of the knitting machine, are used
for said purpose as shown in Fig. 1.

Our self-acting device for lowering the in-
operative needles into operative position con-
sists of a lever (see Figs. 4 and 5) made in
two parts ¢ and 7, united by a hinge joint s
and flexibly held in line by a spring ¢. This
lever is provided with a finger » which is
rigidly and adjustably attached to or made
in one piece with said part ». v isa slotin
bracket . w is a pin projecting from said
part ¢ through slot v to lever z, which is pro-
vided with a slot . 2 is-a spring one end of
which is attached directly to bracket fand
the other end to the slotted lever z. a’isa
pin projecting from bracket f through slot y.
?’ is a thumb-screw for securing the levers
q,r and & when put into inoperative position.
These parts constitute our lowering device;
it being intended to be understood that two
such devices, one adapted to the right hand
and the other to the left hand side of the
knitting machine, as shown in Fig. 1,are used.

In action, both the raising and the lowering
devices have a compound turning and sliding
movement controlled by their respective pins
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and slots, as shown by the full and dotted

lines in Fig. 3.

¢/, Fig. 7 represents a needle which we pro-
vide with a lower butt ¢® for traversing the
cams of the cam-cylinder as usual and an up-
per butt ¢® for our special purposes.
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The needle ¢’ is made a little longer in the
shank than the ordinary needle, in orderthat
the upper butt may be located above the top of
the cam-cylinder without interfering with the
ordinary or lower butt ¢* and the needle cyl-
inder is correspondingly lengthened.

Referring to Fig. 2, the yarn guide e oceu--

pies what is herein regarded as the frount of
the machine; the operator being supposed to
hold a position facing this front; the camsof
the cam-cylinder hold positions respectively
at and to the right and left of the yarn guide
e; the word “right” as herein used means in
a direction to the right of the operator, and
“left,” to the left of the operator.

Upon the completion of the stocking leg,
and in order to prepare the knitting machine
for knitting the heel, the circular or rotary
movement of the cam-cylinder is stopped in
the position shown in Fig. 2 and the needles
on the rear side of the cylinder ¢, to wit:—
one-half of the whole number of needles, are
then raised up clear of the needle cams, or,in
other words into inoperative position. The
other half of the needles are left down in op-

erative position. The cam-eylinder is then:
turned half way round and then given a re-
ciprocating motion and our right and left
hand lifting devices are brought into opera-.
tion for gradually narrowing the knitted fab- |
rie; the finger ¢ of the right hand lifting de-:
vice of Fig. 2 on the forward movement of
the eylinder, that is to say, on the movement !
of the front-of the cylinder or side facing the:

operator from left to right, raising into inop-
erative position the needle at the left hand
extremity of the series of operative needles

and the finger 7 of the left hand lifting de-:
vice on the reverse movement of the eylinder:
raising into inoperative position the needle.

at the right hand extremity of the series of
operative needles.

lifting device ready to engage a needle butt

¢*; as the bracket f advances along with the

cylinder to which it is attached, the finger 4

in consequence of the friction or force exert-:

ed upon it by its contact with the needle butt,
gradually rises until it occupies the position
shown by full lines to the left in Fig. 3, the
needle being carried up with it; and (the
bracket still advancing) said finger raises the
needles high enough tolet the finger pass un-
der the butt of the needle; after which said
finger drops by gravity until its rounded un-
der side rests on the upper side of butt ¢® of
the needle nextin the series of operative nee-
dles and (bracket /' still advancing) then trav-
els along on the several butts ¢® until it has
passed the last needle.in the series of opera-
tive needles, when it drops into the position
shown by the dotted lines to the left in Fig.
3. 'When the motion of the cam-cylinder is
reversed the finger ¢ again rises high enough
to pass over the tops of the needle butts ¢?
and when it has passed the last of these to
the left, it again dropsinto the position shown

The dotted lines to the.
leftin TFig. 3 show the finger of the right hand

by the dotted lines to the left in Fig. 3, and
is then ready to pick up,on the forward move-
ment, the next needle.

It is to be understood that the right and
left hand lifting devices act alternately, the

{ right hand device on the forward movement

raising the mneedle occupying the extreme
left, and the left hand device, on the reverse
movement, raising the needle occupying the
extreme right in the series of operative nee-
dles; also, that the actions of the left hand
lifting device are similar to the above de-
seribed actions of the right hand lifting de-
vice; and also, that these lifting actions are
continued until enough of the operative nee-
dles have been raised up into inoperative po-
sition to effect the required narrowing of the
knitted fabric.

The operation of our lowering devicesis as
follows:—On ‘the forward movement of the
cam-cylinder, the finger « of the right hand
lowering device strikes the upper side of ‘the
upper butt ¢® of the needle occupying the ex-
treme right of the inoperative needles, as in-
dicated by thefull lines at the right in Fig.
3, and lowers this needle to the extent indi-
cated by the dotted lines at the right in Fig.
3, or, in other words, the last needle raised by
the raising device in moving from left to
right is usually the first needle lowered by
the lowering device moving from left to right,
in order that the widening may begin where
the narrowing left off. As the bracket f ad-
vances along with ‘the cam-cylinder, the
rounded lower portion of fingerw comesin con-
tact with the uppersideof thelast named butt,
the spring controlled hinge-joint s, together
with the self-adjusting connections of the
slotted levers ¢, v and « giving enough flexi-
bility to said finger to enable it to ride up
easily on top of said butt and thus release it-
self; whereupon spring z draws said finger
upward and (the bracket still advancing)
causes it to strike the under side of the up-
per butt c® of the next needle; finger w then
moves along in contact with the lower side of
the butts c® of the remaining inoperative nee-
dles, the spring ¢ bringing finger » up into
its normal position as soon as it has passed
the last of the inoperative needles. "When
the movement of the cam-cylinder is reversed,
the rounded lower portion of the left hand
finger % comes in contact with the upper butt
¢? of the needle occupying the extreme left of
the series of inoperative needles and raises it
as just described, the hinge-joint s enabling
finger u to easily pass back again under the
butts of the group of inoperative needles on
thatside-and (the bracket 7 still moving) pass
under the upper butts ¢® of all the inopera-
tive needles and upon passing the last of
them assume,through the action of spring
?, its normal pesition. Tt is then ready to
lower the next needle as it again advances
on the forward movement, when the above
described operations are repeated.

It is to be understood that the right and
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left hand lowering devices act alternately, the

right hand device in the forward movement
acting on the needle occupying the extreme
right and the left hand device in the reverse
movement acting on the needle occupying the

" extreme left in the series of inoperative nee-
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dles; also, that the actions of the left hand
lowering device are similar to the above de-
seribed actions of the right hand lowering
device, and also, that these lowering actions
are continued until all or any required less
number of the inoperative needles have been
lowered into operative position.

It will be seen (first) that our raising and
lowering devices are not hidden by the cam-
cylinder as in previously existing machines,
but are raised up into view so that in -case
any portion of them work improperly, it can
be readily seen and adjusted without taking
the machine apart; (second) that in cases
where the raising and lowering leversare ar-
ranged to turn on fixed centers, the needles
are raised or lowered by them toacertain ex-
tent and the work then finished by fixed aux-
iliary cams; whereas our raising and lower-
ing devices being provided with variable self-
adjusting bearings are of themselves capable
of raising and lowering the needles; (third)
that when the raising and lowering devices
work on fixed centers a little wear on their
free ends spoils their adjustment and neces-

- sitates their removal, but when these devices

have self-adjusting bearings like ours, wear

on the levers does not affect their working.
Instead of employing a single bracket for

the raising and thelowering devices, the rais-

ing device may be attached to one bracket
and the lowering device to aseparate bracket
if desired.

We claim—

. 1. Theself-acting needle raising device con-
sisting of a, bracket f provided with a slot j
in combination with the lever’ provided with
the finger 7, the pin %, the lever m provided
with a slot n and the pin o, substantially as
set forth.

2. The self-acting needle-raising device con-
sisting of .a bracket f provided with a slot j
in combination with thelever & provided with
the finger 7, the pin %, the lever m provided
with the slot n, the pin o0 and thumb-screw p,
substantially as set forth.

3. The self-acting needle lowering device
consisting of a bracket f; provided withaslot
» in combination with a lever made in two
parts ¢ and r united by a spring controlled
hinge-joint s, pin w, lever 2 provided with a
slot , a spring 2z and a pin @/, substantially
as set forth.

4, The self-acting needle lowering device,
consisting of a bracket f provided withaslot
v in combination with a lever made in two
parts ¢ and 7 united by a spring controlled
hinge-joint s, pin av, lever « provided with a
slot 9, spring 2, pin ¢’ and a thumb-serew [
substantially as set forth.

ERNEST €. BREAITHWAITE.
JOHX W. HEPWORTH.

Witnesses:
J. E. SHAW,
WILLIAM PEARSON.
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