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- To all whom it may concern:

Be it known that I, CHARLES . YOQUNG,

~of Laconia, of the county of Belknap and State
of New Hampshire, have invented a new and

useful Improvement in Straight-Knitting Ma-

~chines; and I do hereby declare the same to be
 described in the following specification and
represented in the accompanying drawings,
- of which— . - | I
~ Tigure 1is a top view, Figs. 2 and 5 OPPO-
site end elevations, Fig. 4 a front view, and
~  Fig. b a vertical central transverse section on
“line x x of Fig. 1, of a machine embodying my

invention. Iig. 6 is an under-side view of its

as may be necessary to

© Such other

oures

~ illustrate my improvement are hereinatter
- mentioned and referred to. |

My invention consists in the improvements

It further consists in various improvements
- in details of construction,
~ fully set forth., -
© In carrying out my invention 1 use with

~ the needles two separate push-bars, which
operate alternately, they being to push the

- stitches on and oft the narrowing-points.

' In the ordinary mode of operating each of
 the needles, it is first moved forward and next

~ backward; but with my method of operation

- each needle, after having been drawn in be-
- tween the knocking-over points to cause the
~stiteh on the needle to be cast off or knocked
- off, is moved forward into position such as
it should have for receiving the narrowing-
" point, which isnext depressed upon the needle,
' from whieh it is to receive a stitch. Next,
- the push-bar is moved forward and frees the

- stiteh of the needle therefrom to and upon

~ the narrowing-point. Next, the said point
- rises and is moved inward to and over -the
"~ next needle, and descends thereupon, atter
~which the push-bar retreats and forces the
~ stitch off the narrowing-point and upon the

" needle or the latch thereof, which is then

. open. Next, the needle 1s moved forward &

- ‘distance for the stiteh to pass off and back

all as hereinafter

——

in straight-knitting machines hereinatter de- |

~~ scribed, having for their principal object to
~ enable the machine to perform the operations
- of narrowing and knitting simultancously. |

of the lateh, ﬁfter-whiéh :tljdneédle is moved

back between the knocking-over points to
cause the stitch to be knocked off. -
To produce the above-described movement

of the needles, I hayve a cam-bar of peculiar
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construction, it having one main cam, which-

is stationary, and two auxiliary cams, which

are movable, all being formed and. arranged
with the straight grooves of the bar substan-

tially in manner as -1f61)1*eSel1ted,' and herein- :

after described. o |
In the drawings, A A denote the two series
of narrowing -points; B, the set of latched

needles; C, their cam-bar; and D is the yarn-

carrier. The said cam-bar hasin its lower face
or side two straight grooves, a a, arranged In

a right line with each other, and having be-

tween them one stationary cam, S, and two
movable cams, E E, the grooves being con-

tinued around the cams in manuner as repre-
sented at d d, all being as shown in Iig. 0.

The cams E I are movable flat arms, which =
formed as shown, are pivoted to the cam-bar,

“their pivots being represented at ¢ e. These:

arms are also pivoted to a tri-armed lever,
I, which is pivoted to the opposite side ot
the cam-bar. o
“The medial arm, £, of the tri-armed lever is

moved in opposite directions alternately Dy
being moved against two stationary studs, g
g, projecting down from a stationary bar, G,
an edge view of which with its studs isshown
in Fig. 7. Orver and upon the said bar G isa

slide-rack, H, which is attached to the cam-

bar by two arms, i h, arranged as shown, and

connected to th_e'mck”and cam-bar by screws.
Parallel to the said rack, and back ofit, 1s an-

other but stationary rack, I, whichis fastened
to the frame K of the machine. DBefween the

two racks, and engaging with their teeth, 1s a

pinion, L, which 1is pivoted to a connecting-- -

rod, M, and held in engagement with the
racks by two disks, ¢ 4, arranged as repre- T
sented. The connecting-rod is pivoted to the -
wrist of a crank, N, fixed on a vertical shaft,

K, which is provided with a bevel-gear, i, that
engages with a bevel-pinion, m, fixed on the
driving-shaft # of the machine. . While the B
crank is revolved not only is the pinion Ln
moved along its rack I, but it causes the rack

b
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H, and the cam-bar of course, to have a greater

degree of rectilinear motion, or,in other words,

the pinion moves in a given time. |
The two separate push-bars are represented

to move twice the distance rectilinearly that

at O O, each being composed of two parallel

plates, m’ #/, projecting from one of two arms,

PP, that, arranged as shown, are pivoted

upon a stationary rod, o. Tach arm P has on

its back a short auxiliary arm, ¢, that is piv-
~ ofed to the arm P, and provided with a milled

head, », applied to the pivot. =
Kig. 8 is a rear view of arm P and its arm g.
~When narrowing  of the -work is not to be

carried on, the arm ¢ is to be turned up out of
the way of an arm, s, that extends, as shown,
- from a lever, ¢, which, pivoted on the rod o,

bears upon a cam, #, fixed on a shaft, », which
engages with the driving-shaft by two gears,

w x, arranged as represented. . There is to

each of the arms P an arm, ¢, and an opera-

tive arm, s, lever ¢, and cam u, they being as
shown in Figs. 5 and 9, the latter being a rear

elevation of the machine. IFurthermore, to
each arm P is a spring, 2, for retracting it,

- such spring being fastened to the arm and to

the frame.

- The cams % u project in opposite directions
from their shaft, so as to cause the push-bars

to be alternately moved, one of them being at

rest while the other is in movement. The

knit fabric extends down between the plates
m' n' of the said push-bars, the rear plates be-

ing slotted, in order for the knoecking - over

points ¢/ to pass through thom in course of

‘the retraction of the push-bars. |

- The two sets A A of narrowing-points pro-
Ject from adjustable slides fixed to two levers,

- 0% that are pivoted to separate slides or car-

riages ¢% adapted to slide rectilinearly upon a

stationary bar, d?, arranged as represented.
These levers have short links d* projecting
down from them at their rear ends.’

Rods ¢, extending from arms f2, and ar-
ranged as shown, go loosely through the links
@’y the arms f? being projected from two sep-
arate rock-shaftts, ¢? arranged as represented.
Underneath each arm f* is a spring, 42, for
forcing the arm upward. Iach of the shafts
g° has an arm, x?, extending down from it, such
arm. being pivoted to a rod, 2, which in turn
1s pivoted to the shorter arm of a bent lever,
m’ whose longer arm rests on the periphery
of a cam, #% fixed on the eam-shaft v.

By means of the cam #?, lever m?% rod B,
arm k%, shaft ¢% arm f2, rod ¢?, link d?, and
lever 0% applied to each set of narrowing-
points, each set derives its proper vertical mo-
tions and infervals of rest. |

The mechanism for moving the sets of nar-

rowing-points in directions lengthwise of their

carriages ¢® may be thus described: From
each carriage ¢* serrated rack o? extends, as
shown, in a straight groove, p%, made in the
bar d°. A long pawl, ¢%, engages with each
rack o% and projects from and is pivoted to a

- shider, +?, that slides lengthwise in the bar 2,

moved laterally of the machine and
to eftect the narrowing of the fabric.

and 1s moved baclt by & spring, %, and forward -

by a cam, #, pivoted to the bar 2, and con-

nected to a lever, ¥, by a connecting-rod, «?.
The two levers v* v* are joined by a single

bar, «?® pivoted to them, all being arranged

as represented. This bar «® has two studs,

x®, projecting up fromit. Between these studs -
is a third stud, 9%, that extends down from a

| crank, 2% pivoted to a plate, «? projecting
from the cam-bar. By pushing back the erank

2° 1ts "stud will be thrown out of action with

| the studs #® 4%, while the cam-bar may be in

movement. |
Froth the above it will be seen that both

cams ?* will be turned simultaneously in each
‘movement of the cam-bar when it may be de-
sirable to effect the narrowing of the fabrie,
one-cam causing one of the pawls to advance

1ts rack, and the other cam allowing the other

Ppawl to be moved back in its rack by the
spring for operating the point-slide. Thus:

the sets of narrowing-points are alternately
operated

The yarn-carrier D slides longitudinally on

the bar d@?, being driven by an arm, d4, attached

to rod ¢’ fixed to arm f4, which is attached to
the end of cam-bar C and moves with it. Be-

sides the longitudinal movements to lay the

yarnupon the needles, it is depressed at proper

times, 80 as not to lay it upon those needles
from which the 100]_335 may have been trans-

ferred.

~ The yarn-carrier is supported in a movable
carriage, a*, 80 as to be eapable of sliding ver-

tically, it being forced upward by a spring, b3,

suitably applied to it and the carrtage.
- Fig.10 is a'top view, and Fig. 11 a front ele-

vation, of the carriage. o
There is pivoted to the lower part of the
yarn-carrier a cammed lever, ¢, (see Fig. 11,)

‘with which an arm, @4 projecting from a slide-

rod, ¢’, operates first to slide and then to de-
press the carrier, such slide-rod being sup-
ported 1n suitable boxes or guides and fixed
to an arm, f*, extended from the cam-bar. . -

IFrom the above it will be seen that in each
traverse of the cam-bar the arm d* will be
caused to enter between the cammed lever ¢
and the carriage af, and will not only move the
carriage along, but in passing out cause the
yarn-carrier to be depressed for the purpose of
preventing it from laying yarn on the needles
from which the loops may have been trans-
ferred. | -

The lateral movements of the yarn-carrier
are properly co-ordinated with the movements
of the carriages of the narrowing-points by
means of adjustable stops P, attached to the
carriage ¢, which arrest the movement of the
carrier-carriage at any predetermined point
where the narrowing is designed to take place.

The arm d* does not depress the carrier till
the carrier-carriage has been arrested by the
stop at either end of its course. While either
of the movable cams I B of the cam-bar is be.
ing moved forward the other is correspond




ingly moved backward. During.the greater
part of each traverse of the cam-bar one of the
movable cams will be forward, or in parallel-
ism with the stationary cam, and the other
movable cam will be back, or out of parallel-
ism with the stationary cam. The cam thus
back acts on the needles to force them out far

'enough for them to receive the narrowing-

points. On completion of each traverse of the

cam-bar all the needles are out, with the work

hauging on their latches, the needleb then be-
ing in 1)031131011 for the narrowing to be effected.
The needlesare nextsuccessiv el y forced:out suf-
ficiently to carry the loops back of the latches,
such being accomplished by the cam I, that
may be forward at the time.

From the foregoing it will be observed that,

owing to the pewhar construction of this ma-
chine, the knitting of the foot or sole of a stock-

mg onto the sule or selmge edge of a stoc];:-

| ';-_movemeut ot the Gclms.the needles do 1:10_13

move 1n until after they have moved out and
taken varn to form new loops; hence the sel-

vage-stitches, which are short, are not drawn

in between the sinkers, as they would be if the

first movement of the ncedlu after lewlﬂng

them were inward. |
It will also be obsery ed th &t the tmnsferl ing-

pomts thl(}llﬂ‘]l the mechamsm (1ebGP1bE‘d ar(,.

- Hh
|F' ,"..dnqﬂ ............

~_,dles and knittin g upon the other ed ge of the

fabric; also, that the needles, through the in-

tervention of the mechanism described, are

" ot dropped down after the transferring-points
_have taken the loops from them; albo that

by means of the cams and their opemtw

. mechanismmno latch-opener isnecessary, owing
- to the fact that the yarn is laid across the nee-
~dle-hooks before the needles are moved out
. far enough to have the old loops thrown be-

- :f'j{.-_-;hln d the latches;

also, that through the inter-

~ vention of the described mechanism the yarn-
- carrier is so operated as to feed the yarn into
- the exact number of needles that is required
~_ to make loops; also, that through the mech-

~anism described the narrowing is effected
.- during one forward and one backward move-

.. . mentof the movable cams; also, that the yarn-

. carrier 18 dmpped to determine the width of

| . the work, the time of said dropping bemg de-

- termined by the position of the transferring-

~ points and the described connectm o and oper
. ating mechanism.

P Havlng tlrus flﬂly descmbed my 1mprove-

—
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ments, what I claim as new and of my 1111"611-. -
tion is— -

1. In combination with the series 01’:' needles
and knock-over points, the sliding cam-bar C,

‘having the fixed cam S the stra,lght n'moves
a a, the two mov ablecainslu E, the tri- bl.:mclled' .

]ever I', and bar G, provided with studs g g
and mechanism for sliding the cam-bar, all
constructed and operating as d(.,scrlbed for
the purpose set forth. -

2. The combination, with the slldmﬂ‘ cam-
bar C, operated as described, and pmvlded |
with pldte a®, crank 2%, and the narrowing-
points A A, ot the meeham&m for OI)LI‘.:LLH]“‘
the said narrow ing-points, the same consist-
ing of the bar «? studs .1;*2 levers 2°, links «?,

cams t2 slides 77, pawls g Tacks g, and car-

stantmll} as set forth.

3. The combination, Wlﬂl the slldmo‘ cam-

| bar C and mechanism for operating the same,

of the arm f*, sliding rod €% arm d?, cammed
lever ¢ carriage at, and yarn -carrier D, all

onstruuted 'md 0pemtmn subbtdntla,lly as de-
scribed.

4. The combination,
cams n? on the ends thereof, of the bent levers

m?, rods B, arms k2, rock-shatts ¢% spring-arms =~

f2 rods ¢?, links dﬁ levers 6% and narrowing-
points A, all const1 ucted fmd operatmg bl]b

stantially as specified. -
5. The combination, with. the push- bars O -

arms I, and shaft o, of the auxiliary arm g,", N
levers ¢ ¢, cams u «, and milled head #, as and

fm:' the purpose set forth.

6. The push-bars O O, cbmposed of plates |
m' n, and divided from e.:.wh other in the mid-

dle Gt their lenn*th in combmatlon with the

cams # 4 and 111termedmte mechanism between
such cams and push-bars, whereby the said

push-bars are operated alternately, one being
at rest while the other is in actlou, as and for '

the purpose described. -
7. The combination, mth the series of I&tch- S
_needles,thethlead gulde,push bars,and mech-

anism for operating the same, of the two sets -
of transferring-points and mechanism for op-

erating the same, the said parts being timed
as desorlbed threbv the narrowing is alter-
nately carlled on at 0pp0$1te sides of the ma-
chine simultaneously with  the oper&blon of |

knitting, substantmlly as described.
| GHAS H. YOUNG

Witnesses: -
- R. H. EDDY
W. W, LUN_T_'

w1th the shaft,v a,nd -
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