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UNITED STATES

PATENT OFFICE.

JOSHUA D. HEMPHILL, OF CENTRAL FALLS, RHODE ISLAND.

CIRCULAR AUTOMATIC STOCKING-KNITTING MACHINE.

933,443.

Speoiﬂcaﬁon of Letters Patent.
Application filed March 26, 1908. Serial No. 308,108, .

To all whom it may concern:

Be it known that I, Josuua D. HempHILL,
a citizen of the United States of America,
and-a resident of Central Falls, in the county
of Providence and State of Rhode Island,
have invented certain new and useful Im-
provements in Circular Automatic Stock-
mg-Knitting Machines, of which the follow-
ing isa specification.

My invention relates to improvements-in
automatic knitting machines of the class or
type more especially eonstructed and adapted
for knitting stockings. T

The mac%ine forming the subject of this
application for Letters Patent 1s provided
with a vertically arranged revoluble annular
cylinder carrying in its outer periphery
endwise movable knitting-needles and co-
operating sinkers, the needles being acted

cams and picking devices, having their
movements primarily controlled through
the medium of an intermittingly traveling
endless pattern-chain, ' so-called, provided
with suitably disposed ‘or positidned lugs
or dogs movable in unison therewith. - Said
dogs further control the action of speed-
changing, yarn-introducing and' yarn-chang-
ing devices and also the movements of means
for stripping the finished or knitted work
from the needles and at the same time au-
tomatically stopping the machine, all as
will be more fully hereinafter set forth and
claimed. N

I am, of course, well aware that machines
for automatically knitting stockings - have
been produced prior. to my improved knit-
ting machine. Such former machines, too,
were provided with lug-carrying pattern-
chains and coGperating devices for chang-

ing the knitting action from circular to re-

ciprocating-rotary and vice versa, &c. .
The objects I have had in view in devis-
ing and developing my present invention

5 were to eliminate as much as possible the

disadvantages or objectionable features of
former machines and to produce a knitting-
machine adapted to be run successfully with
less power and at an increased rate of speed,

thereby correspondingly ‘increasing the out- |
_put or product, the maching at the same time

being materially lighter, smaller and more
easily . operated. .
To that end my invention relates to im-

provements in the cylinder, whereby the ac- |

cumulation of lint, &ec., between it and the
sinker-ring is prevented. - :
It further relates to an improved cam-
block, whereby the same is aj)apted to be
retracted so that the adjacent needles can
be readily depressed by the attendant pre--
liminary to the “ topping ” operation.

- It further relates to means connected with
the swinging latch-ring, whereby upon drop-
ping the latter into the working position
the sinker-cam is automatically positioned
for service in advance of knitting. :

It further relates to an improved yarn-
changing device having swinging independ-
ent yarn-guides supported and actuated by
members whose movements are automatically
controlled at predetermined intervals.

It further relates to an improved latch-

. Patented Sept. 7, 1909.
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ring having yarn-guides pivoted therein, -

whereby when it is dropped to its normal

| position the said guides are brought into

engagement with and supported by levers
or members forming a part of the move-
ment-controlling means. - |

It further relates to an improved -latch-
ring having members arranged tc form an

outer and.a center opening united by a con- -

tinuously open. contracted communicating
‘passage, whereby ‘the float yarn is automat-
1cally deflected from the latter into said cen-
ter opening and retained therein..
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8.

85

It further relates to a pair of improved ,.

self-dropping picks mounted on the main
cam-block, each arranged to alternately re-
ceive a needle-butt and carry its needle to
a higher plane during the narrowing process,-
and also arranged whereby upon manually
retracting the cam-block the picks are auto-
matically made inactive by swinging them
from the path of the needles.

It further relates to the construction and
arrangement of a pair of improved self-ris-.
ing picks, each having its free end elongated
‘and inclined to the shank’s axis, its upper
‘part having a recess thereunder adapted
when positioned in the path of the advanc-
-ing needle-butts to receive a pair of them
therein from the front of the column -and
carry them to a lower plane, as in widening.

It also relates to an improved device for
positively ‘insuring the. opening of any
partly-closed latches of the traveling needles,
Whereb{r

the full open position before reaching the

yarn-receiving point. . :
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they are deflected downwardly to- -
110
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It also relates to improvement in means
for automatically controlling the action of
the cams and picks, whereby the needles are,
vertically actuated while revolving in.a cir-'
cular path by and ir unison with the knit-
tinlg-cylinder. R
- It also relates to improvements in means
for automatically changing the speed ratio
of the cylinder, faster or slower, as required,
with respect to the uniformly revoluble
driving-pulley. '

It also 'refates to improved means for
stripping the knitted work from the needles,
the same being automatically effected with-
out raising the latch-ring and without dis-
connecting the yarn-changing means.

It also relates to an improved device or
“multiplier ” arranged to%e automatically
brought into and out of action at predeter-
mined intervals during the knitting of the
stocking, whereby- the normal intermittent
movements of the pattern-chain are tempo-
rarily suspended w%lile the multiplier is in
action. =~ | . : _

In view of my said improvements, which
form an essential part of and are more par-

. ticularly adapted for use in the revoluble

36
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“work with greater smcothness an

cylinder knitting-machine illustrated and de-
scribed herewith, the following additional
advantages may be referred to: The area or
floor-space occupied by it is much less than
is usually required; it is especially adapted
to use a greater variety of kmitting-yarns,
because the loaded bobbins; being stationary,
may be conveniently located and have any
desired size and weight; it-is adapted to
with
much less momentum and vibration at the

_instant the change in speed takes place, that

40.

45

is, when the movements of the cylinder and
other quick-moving parts of the machine are
converted from a continuous rotary to a
reciprocating-rotary action; the machine is
comparatively simple and all its ' parts
readily accessible;. 1t is self-contained, neat
and attractive in appearance, and the cost of -

- manufacture is greatly reduced.
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In the accompanying ten sheets of draw-:
ings, illustrating my improved circular knit-
ting-machine, Figure 1 is a front or right
end -elevation, the relative 1[;ositipn -of the
parts corresponding say to that at the com-
pletion of a stocking, wherein the machine
18 stationary, the work being omitted. Fig.
2 is a similar view, showing the opposite, or
left end of the machine. Fig. 3 is & front
elevation, in enlarged scale, some of the
minor parts being: omitted. Fig. 4 is a ver-
tical central sectional view, still further en-
larged, ‘taken through the needle-cylinder,
&c., on line 4 4 of Fig. 2. Fig. 5 is 2 plan
view, corresponding with Fig. 4. Fig. 6 is
a partial plan view of.the cap,ring, showing

-the sinker-cam, &c., when in the normal op-

erative position. Fig. 7 is.a detsil trans-

front view. Fig. 28 is a corres ondmg.{)lan
1
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verse section, taken through the upper part
of the cylinder, &c., as on the central line
7 7 of Fig. 6, showing the sinkers in action.
Fig. 8 is a similar view taken on line 8 8 of
Fig. 6, showing the normally inactive posi-
tion of the sinﬁers. Fig. 9 1s an end eleva-
tion, enlarged, of the main cam-block and
its swinging needle-raising or narrowing-
picks, viewed from the inner or concave side
of the device, and also indicating in dotted
lines the path of the needle-butts as in nor-
mal or §1ain knitting, the block being in the
elevated position. Fig. 10 is a similar view,
also viewed from the inner side, showing the
widening device provided with the improved
swinging self-rising needle-dropping picks
in action, as in widening. Fig. 11 is a per-
;pective‘ view of the said narrowing-pick.

ig. 12 is-a similar view of the widening-
pick. ‘Fig. 18 is a front elevation of the
instep-cam device in the normal inoperative
position, the housing being omitted. Fig.

. 14 represents the same positioned’ for action,
| as when elevating the long-butt needles.
Fig. 15 is a transverse section taken on the

central line 2 @ of Fig. 13. Fig. 16 repre-
sents a development of the cams and needle-
supporter surrounding the revoluble needle-
carrying cylinder, and as viewed from the
inner or concave side. Fig. 17 is an end
elevation showing more in detail the means
for normally actuating the pattern-chain,
cam-shaft, etc., the pawl-controlling device
being omitted. Fig. 18 is a simnilar view
showing the means %or releasing and actuat.
ing the yarn-carrying levers or fingers.
Fig. 19 is an end view, corresponding with

‘Fig. 2, showing in enlarged scale the means

for vertically operating the horizontal or
main cam-plate, the latter being shown in
the temporarily dropped position, and also
corresponding with Figs. 1 to 4. Fig. 20
is a similar detail view of the mechanism for
controlling the movements of the widening-
picks, &c. Fig. 21 indicates in dotted lines
an enlarged end view' of the main-cam or
feed-wheel, and also showing the “multi-
plier ” device, &c., when the latter is in nor-
mal action. Fig. 22 is a corresponding
view of the parts. Fig. 24 is a diagram illus-
trating the pattern-chain and the relative
position of its dogs or lugs thereon. Fig.
925 is an end elevation, corresponding partly
with Fig. 21, but showing the pawl-control-
ling device. Fig. 26 is a correspondin

front view. Fig. 27 is an elevation viewe

“from the inner side of the latch-ring, show-

ing the latch-opening device, &e. “Kig. 28
is an enlarged longitudinal sectional view
taken through the center of the pulleys,

gearing, &c., of the driving shaft; the rela-:

tion of the parts corresponding with Fig: 3.
Fig. 29 is an enlarged front elevation of the
cams, &c., corresponding with Fig. 19; cam
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G* being omitted. 11g, 8V represents a cor-

responding back elevation, and Fig. 81 is a |

vertical sectional view taken on line » @ of
Fig. 29.

would state as briefly as may be that in
my improved automatic stocking-knitting

‘machine the needle-carrying or knitting-

cylinder is revoluble, but not endwise mov-
able, the needle-actuating deviees or cams
and also the yarn-holding bobbins being non-
revoluble and normally stationary. The pat-
tern-chain, as well as the wheels, &c. mount-
ed on the cam-shaft, are intermittingly ro-
tated at predetermined intervals and in one
direction only by means of controlling mech-
anisms operatively connected with devices

- through the medium of which the cylinder is
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rotated at a relatively increased rate of speed
while plain or circular knitting is being pro-
duced and revolved at a greatly reduced
speed while being actuated in a rotary-recip-
rocating manner during the formation of the
heel -and .toe portions of the stocking. The

power used is transmitted, as indicated in -

the drawings, through a belt adapted to run
in one direction only and at a substantially
uniform speed, the arrangement being suc
that when it is shifted onto one pulley the
speed of the needle-cylinder is relatively in-
creased, and when in engagement with the
other pulley the speed is materially reduced,
the machine automatically stopping and lock-
ing itself in the stationary position when the
belt is shifted onto the idler pulley. '

The following is a detaile({)
my improved knitting-machine and includ-
ing the manner of its operation:

The frame or box-like housing a of the

machine is of neat design and supported by

legs a'. The main driving mechanism, as
well as the instrumentalities operatively con-

" nected therewith for actuating the revoluble
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knitting or needle-carrying annular cylinder

* N and the mechanisms’ for controlling the

action of the speed-changing, yarn-changing
and needle-moving devices, &c., are compact-
ly mounted, conveniently accessible and prac-
tically inclosed in said housing. To the top
of the frame is rigidly secured a flat table «*,
the same being laterally extended at the left
to support the cylinder N and the scveral
cams and other devices arranged to codper-
ate with the needles for automalically throw-
ing the latter into and out of action at pre-
defermined intervals during the cylinder’s
rotation.

Located directly below and communicat-

‘ing with the bore of the needle-cylinder is

fixed a vertical tube 2 into which the knitted

work is discharged from:the needles, access
to the tube being provided by means of the
front side opening z*, Fig. 3. Said table.is

also provided with a rearward extension @*-
(Figs. 1 and 2) for supporting the station-

ary yarn-holding bobbins y, y*, and. syitable

description of.

8

yielding yarn-tension devices %*, »*, adjust-
ably secured to a vertical rod:2? fixed in said
extension ¢ The yarn-holders, &c., are
omitted from Fig. 8 of the drawings.

The relative arrangement, proportions, &c.,

of the principal operative parts are, as
‘drawn, such that the needle-cylinder is re-

volved once per revolution of the primary
driving-shaft s. The shaft s* on which the
speed and yarn-changing cams, &c., are se-
cured or mounted makes one complete rev-
olution durin% the production of each stock-
«ing or piece of knitted work. The ratchet or

70

75

feed-wheel ¢ and the sprocket-wheel ¢ for -

carrying the endless pattern-chain I3 move
in unison, being secured to, or integral with
each other; and are loosely revoluble on said
shaft st. The pattérn-chain, carried by the
member d, is composed of a suitable number

of connected links, and is provided with » &

redetermined number of properly disposed
‘lugs, later described. In the machine, as
drawn, the wheel ¢ is advanced in a well-

80

known,manner, say one tooth per four revo- -

Jutions of the shaft s, while twelve revolu-
i;joxlis of the latter advances ‘the chain one
ink. :

It is to be understood that the length of
,the chain governs or controls the length or
number of courses of knitting in the stock-
ing to be produced, and that the chain is con-
tinuously advanced in an intermittent man-
ner until the entire length thereof has passed
over the wheel d, the number of the latter’s
revolutions being equal to the circumference
thereof divided into the length of the chain,
and does not necessarily have any direct re-
lation to the rotation of said cam-shaft s'.
In other words, the total number of the
whole. and fractional courses of knitted
stitches to be made in the stocking is there-

90

10¢

105

fore normally twelve times the number of -

links constituting the length of the pattern-
chain. Co -

In order to avoid a material lengthening
of the chain, as would otherwise be usually
required in producing the leg portions of
ladies’ long stockings, I use the device rep-
resented more clearly in Figs. 21, 22 and 23,
wherein in lieu of employing an added num-
ber of plain links in the chain, the coarse
cam or ratchet-wheel ¢ has adjustably piv-
oted thereto and carries, say a small ten-
toothed ratchet-wheel %, which I term the
“ multiplier,” adapted to be intermittingly
rotated on its axis by a pawl ¢ pivoted to
and actuated by the bell-crank or quadrant-
lever %, one member % of said pawl mean-
while being automatically and temporarily
. disengaged from the teeth of the chain-mov-
ing wheel ¢ through the medium of the inter-
posed said small wheel and other means later
described. The form-and the relative ar-
rangement or timing of said lugs or dogs

| along the chain B are indicated in Fig. 24 of

110
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the drawings, the same, as represented, being
nine in number, and designated 1, 2, 38, 4, 5,
6,7, 8, and 9, successively coGperate with and
control the movements of the devices here-
inafter described which are employed for
speed-changing, yarn-changing, needle-ac-
tuating, &c., during the knittingl of the
stocking. ’ _

In my improved knitting machine I em-
ploy a suitably mounted revoluble driving-
shaft s having a miter or bevel-gear n' se-
cured to the inner or left end thereof and in-
tergearing with a similar gear n rigidly se-
cured to the lower end of the needle-carrying
cylinder N, Figs. 3,4 and 28. A clutch*hub
b is slidably mounted in & well-known man-
ner on a key or feather secured to the shaft,
all the other members, except gear n*, being
loosely mounted on it. At the right of the
clutch-hub, being the quick-speed side, I, is
a small clutch-gear ¢ having a long integral
hub or sleeve p7 extending outwardly through
the frame @ and carrying at its outer end the
loose or idle pulley p* and the fixed crank p*.
A pulley p* 1s fast to said hub of the spur-
gear ¢ and a pulley p loosely révoluble there-
on, the last-named pulley having the small
spur-gear 7', indicated in Fig. 28, secured to
or integral therewith. Parallel with and lo-
cated below shaft s is supported a stud ¢* on
which the double-gear, ¢° 4%, loosely revolves.
The arrangement of all said gears constitutes
a form of compound speed gearing. In prac-
tice I make the gears ¢ and ¢* alike in diam-
eter and somewhat larger than the gears ¢
and 4, also alike. The said pulleys are or
may be uniform in size and always revolve in
one direction, one driving-belt p® only being
employed. The pulley p, revoluble on said
hub p7, I designate as the “quick-speed”
pulley, because one revolution thereof will,
through the gear-train. &7, °, ¢** and ¢, ro-
tate the shaft, and therefore the knitting-
cylinder N (when gear ¢ is in clutch with b)
more than one turn, as determined by the

proportions of the gearing all as clearly

shown in Fig. 28. Intergearing with, lo-
cated at the back of; and actuated by the
continuously revoluble small gear ¢ (which

turns in one direction only) is suitably
mounted a larger gear ¢!, Fig. 1, (the ratio

being, say 4 to 1) having a crank-pitman
jointed thereto and to the short arm ¢ of the
pivoted rocking bell-crank lever, its long
arm, ¢*, being segment-shaped and having

_gear-teeth cut in its outer periphery, the lat-

ter being in continuous working engagement
with the lqosely mounted spur-gear ¢'! to
drive it in a rotary-reciprocating manner.
The action of the other or “slow-speed ” pul-

ley p* keyed to gear ¢, as before stated, oper-

ates by means of gear ¢!, segment ¢%, gear ¢
&e., to rotate the shaft and cylinder back anc
forth when the clutch-hub 4 is moved toward
the left and interlocks with said gear #'* of

_therein.

£38,443

the slow-speed side dJ, the last-named gear
then revolving the shaft, its speed ratiobeing
~very much reduced thereby. Or, in other
words, the driving-belt will revolve pulley »*
several revolutions to one of the cylinder. By
means of the arrangement of gearing, &c.,
thus described the speed of the revolving

‘| knitting-cylinder is increased (with respect.

to the speed of the driving-belt) when pro-
ducing circular work, and materially de-
creased while knitting the heel and toe por-
tions, as when the cylinder is actuated 1In a
rotary-reciprocating manner.

To the front end of the intermittingly

movable cam-shaft s is secured a cam p°® for
controlling the movements of the spring-
pressed belt-shipper p? the latter being in
yielding contact therewith. Fig. 3 repre-
sents the position of the cam and shipper
when the machine is stopped, as at the com-
pletion of a stocking, the driving-belt p®
then running on the idle pulley p®. At the
instant of stopping the latch o' drops by
gravity into engagement with the shipper
thereby locking the latter in position. gee‘
also Fig. 1. ‘ :
* The cylinder N (see enlarged secctional
view Fig. 4) is tubular, its lower end being
secured to a horizontal bevel-gear n inter-
meshing with a fellow or driving-gear n'
in turn secured to the inner or left end of
the driving-shaft s, substantially as before
stated. Said gear n is fitted and supported
in a circular recess n® formed in the upper
face of the table ¢®. The cylinder, which is
of less diameter than the said gear, has its
peripheral or barrel portion provided with
uniformly spaced longitudinal grooves to
receive the movable knitting-needles #?
Néedles of this class each have a
hook n® at the upper end thereof and a lat-
eral projection or butt at or near the lower
end. TUsually about one-half of the total
number of needles have what are termed
“long butts”, as #°, the remaining needles
having “short butts”, n* T

To the top of the cylinder N is secured an
inner ring member o' having radial grooveg
formed in its upper and lower portions and
alternating with said -needle-supporting
grooves-formed in the cylinder proper. The
outer edge of the ring projects above but
does not, however, extend laterally beyond
the bottom of the'said cylinder-grooves. A

aterally extending flange 7° termed the

sinker-ring, encircles the upper outer. part
of and extends. a short distance above the
cylinder barrel, the same having radial
grooves registering with those of said ring
o! and in which are seated and supported the
thin horizontally movable sinkers o, the
function' of the latter being in general sub-
stantially the same as that of sinkers ag’
usually employed: The inner wall of the
sinker-ring is cut away so as to form a con-
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tnuously open enlarged annular clearance
space -o* between it and the adjacent outer
surface of the wall of the cylinder for the
free escape of lint, &. The ring is rigidly
secured to the cylinder by means of screws
passing through inner bosses integral with
the ring, all as clearly shown in Figs. 4
and 8. o

The sinker-carrying ring portion of the
revoluble cylinder is surmounted by a re-
cessed stationary cap-ring G; the latter be-
ing supported by said ring member n® and
held in the horizontal position against rota-

. tion by suitable means connected therewith

15

30

and with the standard ¢! carrying the latch--

ring C. The under side of the cap-ring is
provided with a fixed cam o® and concentric
groove o* in operative engagement with the
outer end portion of the said supported

sinkers, whereby- the latter are reciprocated |

in their seats, while at the same time being
carried bodily around and inactive in said
concentric graove o* by the revolving cylin-
der. The ring G, see Figs. 4, 6 and 7, is
further: provided with a suitably. mounted
normally stationary horizontal cam w, also
located 1n the path of the sinkers and at the
usual knitting or stitch-forming portion.
The cam extends through the side of the
cap-ring and terminates in' a bent arm w?
arranged to form a.space or opening 0° be-
tween it and the adjacent peripheral surface

- of the ring; the arrangement being such

86

. that a downwardly extending dog or finger

w! fixed to the under side o the latch-ring
member and positioned in said opening ¢°

- ‘maintains the cam in the normal retracted

40

45

or operative
siflkers. : L

Upon stopping the machine, as at the com-
pletion of the work, the act of lifting the
latch-ring withdraws said finger w' from
the cam, a push-spring o” at the same time
automatically advancing the latter inwardly

position to properly actuate the

_to its limit, thus temporarily -moving the

corresponding sinkers thereon’ out of the
normal working position, all the sinkers then

' registering or lying in the circular path and

50

55
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being inoperative. By means of this de:
vice the points of the transfer-ring readily
position themselves back of the respective
needles when the operator a?plies it to'the
cylinder preparatory to the “topping” op-
eration. This latter consists in p acing the
transfer-ring, having the previously knitted
ribbed “top” ‘mounted as wusus, on the
grooved points thereof, so that the latter
rest on the top end of the ring o' of the cyl-
inder. While the cam is in " this position
the cylinder with the transfer-ring thereon
may be readily turned in either direction by
the attendant without injury to the transfer-

~ points by the sinkers; this T consider of

€5

especial practical value. - After the topping

process has been effected the act of return-

-d* (later described) bein

device D carrying the main knitting

7

ing tHe latch-ring to the normal position re-
introduces the said finger %" into the space
o and automatically forces the cam w and
the sinkers thereon back to the operative po-
sition immediately preceding the resumption
of knitting. .

The latc%l-ring C (see Figs. 2,4 and 5) is
pivoted or jointed to the standard ¢* located

70

at the rear of the needle-cylinder, its axis .

¢* and .also the axes d* of the yarn-guides
located in hori-

zontal planes and at right angles to each

other. The latch-ring is provided with n

guard or arm ¢* and a spring plate ¢® having
a curved lip ¢ arranged to form a narrow
yarn passage communicating with the main or
central opening ¢*. T make no specific claim
herewith to this construction. The latch-
ring is provided with another novel device,
the same being employed for positively insur-
ing the opening or dropping of the laiches of
the needles, that is, means for automatically
dropping the latches without injuring them
whire the cylinder is in action and before they
pass the stitch-forming point. The construc-
tion is shown more clearly in Fig. 27, which is
an end elevation viewed from the center of the
ring. The free ends of two of the yarn-
guide levers d* are represented in the normal
working position, the other lever being ele-
vated or temporarily inoperative, all being
located in the mouth portion of the opening
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C'.  The lateral sides j* of the lower or major

portion of said opening have a dovetail form
or undercut, and also rearwardly beveled,
see also dotted lines 2, the upper part j?
being flaring in an upward direction. As
thus devised the face of the needles, while
the cylinder is revolving in either direction,
pass comparatively close to the face or edge
of the opening C*, so that the partly open
latches upon striking the beveled edge j* will
be deflected downwardly to the normally
wide open position before the hooks of the

,needles will have reached the yarn-receiving

point. S ;
A non-revoluble, but vertically movable

horizontal flat plate H, Fig. 4, which I term_

the cam-plate, is bored to receive the rev-
oluble needle-cylinder therethrough and is
loeated above and contiguous to the said gear
n.. To the upper- side of the plate, and at
the right of the cylinder, is mounted the im-
proved slidable spring-pressed cam-block
or
needle-operating cams and narrowing-picks,
later described, which are brought into
action during the knitting of the stocking.
See also Fig. 9, the latter figure being in en-
larged .scale and viewed from the inner or
concave face of the device. -

The block proper, ¢!, has secured thereto

on its inner or working face the upper central:

guide member ¢?, the lower central guard

-member €% (the space ¢* between them form-

1o§
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s
120
1,25 )
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. ing a path for guiding the needle-butts and’
"the oppositely disgosed or right an

10

15

20
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- 30

_ wise direction toward and from the cylinder, -

left
wedge-shaped members or knitting-cams 2 @,
usually termed “ raise and draw cams ?s the
upper sides @* thereof when in use deflect
the heedles upwardly and thé lower beveled
sides @ deflect or draw the needles down-
wardly, the latter after passing thereunder
engage the recessed cam surface #* of the

non - revoluble annular needie- supporting

member or cam M and deflect the needles to

the top edge thereof, allarranged whereby

the device 1s adapted to impart to the travel-
ing needles the usual wavelike movement at
the knitting point, while the cylinder may
be revolving in either direction. The cam
M (see Figs. 13 to 16 )practically surrounds
the lower part of the cylinder and is secured
to and vertically movable with said cam:-
plate H, and is also adapted to support the
Inactive needles at the normal lower level
while circular knitting is being produced.
The front and rear sides ¢° of said block D
are oppositely beveled, each side being pro-
vided with a fixed pin e¢* perpendicular
thereto on which swing the respective nar-
rowing-picks.R, later described. The fixed
axes or pins ¢° extend upwardly at an angle
in opposite directions, Fig. 9. ,
“The horizontal spring-pressed cam-carry-
ing block D is movably guided in an end-

the inner or convace face of the cam mem-

" bers; @, ¢, ¢% being normally contiguous to

86

40

. the cams and cylinder to permit the free-

4b

the peripheral surface of the revolvin
der. In order to depress to the ngrmal lower
level the few needles remaining in an ele-
vated position at the completion of the work
the block is adapted to- be, pressed rear-
wardly from the cylinder by hand (or toward
the right), theréby forming a space between
passage of the butts of said elevated needles
when the latter are pushed downwardly by
the attendant. See corresponding position,

Fig. 4. Theact of thus retracting the block | po

causes the arms. 7* of the two narrowing

~ picks R to engage stationary. stops 7 (Fig.

50

55

60

65

3) secured to plate H, thereby swinging the
shanks of the picks upwardly and outwardly

_out of position so as-to allow the needles to

be depressed, as just stated.
The means as drawn and employed for

‘effecting the comparatively short vertical’

movement, of ‘the said cam-plate H and the

devices carried by it are constructed and ar-

ranged substantially as follows: A . cam-
wheel or member g is secured to the rear or

left end of the cam-shaft s*. See Figs. 2, 3

and 19. To the front periphery of said
wheel (Figs. 19 and 29) aré adjustably se-
cured. the curved cam-members ¢° g% the
latter being pivoted at g°, its opposite end
being supported by the small eccentrically
‘mounted. short roll & arranged to be secured

cylin-

in the adjusted position by the pin or bolt
gt. The rear peripheral portion-of said

wheel or cam. member ¢ is also suitably
shaped. That is to say, referring more par-
ticularly to Figs. 29 to 31, it 1s provided
with a concentric flanged rim &, a portion of
the latter being cut away. The front face of
member g is also provided with short con-
centric rim sections, & and §7; the outer radii
of said sections being substantially the same
as said cam members ¢° and g7, es clearly in-
dicated in the dmwingis_i ‘ ‘

The main cam-plate H has a bent support-
ing arm g¢* secured to ifs under side, in turn

secured to the flat vertically guided bar ¢°

to which is secured the offset holder g*, 1n
which latter the two vertical cam contact
pins, ¢* and g°, are adjustably mounted.
"The front pin g* is adapted when in use to
engage the corresponding or front cam mem-
bers, and the other or rear pin, ¢°, the flanged
portion s* of the cam-wheel g. The upper
ends of ‘the contact-pins bear against the
lower ends of screws adjustably mounted in
said holder g2 Fig. 19. The two pins are
maintained in yielding engagement with the
respective screws by means of light springs
% secured to the holder, the free ends of the

.| springs being fitted in notches cut in the

pins, substantially as indicated in_ Figs. 29
to 31. In the production of half-hose the
periphery of éam ¢" is concentric with the
shaft s*, but when long hose are to be made
its free end is lowered slightly by turning
said member s® a short angular distance in
the arrow direction 6 and resecuring it in
position. See Figl.l 29,
and positioned the cam-plate H and the

- members secured to it operate to gradually

shorten the stitches during the knittingrof
the leg portion of the long stocking. The
normal short length of the stitches is at-
tained when the front pin g* passes from the
rear end of said members, g and §°, corre-
sponding with the com letion of the ankle
rtion and immediately preceding the in-
troduction of the heavier yarn and the knit-
ting of the heel. At the same time that the
pin g* passes from the cam the other or rear

‘pin ¢° —enga%:,s the rim 8%, thus limiting the

cam-plate’sshort downward movement. The

‘last-named pin and its cam or rim §* control

the movement of the cam-plate, &c., during
the knitting of the heel and toe portiens.
The. front pin-g*, &c., control the knitting
of the circular work only. At the comple-
tion of the heel the concentric front member
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As thus constructed .
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s5 will have engaged the pin g¢', thereby -

again elevating the plate, &c., to the nor-
mally high level, corresponding to the said

125

short-length-stitch position, to produce the -

circular portion of the foot of the stocking.
‘At the termination of the last-named action
the front pin drops from the cam, thus again
lowering the cam-plate, the rear pin ¢° at

130
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the same time engaging the rim s* whereby

the heavier yarn is reintroduced to produce

. the toe portion. 'Thus it will be seen that

o

10

15

20

.during one complete revolution of the cam-

shaft the cam-plate is raised and lowered a
short distance at intervals corresponding
with - the arrangement and “lift” of the
cams or projections positioned around the
R‘eriphery of the cam-wheel or member g¢.

he plate drops by gravity as the cam mem- -
‘bers pass from under the said contact-pins.

The following is a deseription of the said
narrowing-gicks R and the manner of their
operation: I would state in advance, how-
ever, that in narrowing all the long-butt
needles are first mechanically elevated from
the working or normal circular knitting po-
sition to the non-working level ; the elevated

needles then forming a continuous semi-cir-
cular row or column, the gap or space be--
~tween the ends of the row then being semi-

circular also. - At the same time all the
short-butt needles aré standing in the lower

"..or working plane; these needles also form a

25

30

semi-circular column (but opposed diamet-
rically "to the said column of  elevated

needles) having a semi-circular gap between

the ends of the column. Now, upon actuat-
ing the cylinder in a rotary-reciprocating or
oscillatory manner the action of the narrow-

~ ing-picks R alternately elevates out of action

86

a short-butt needle from each end of its
column, the operation being continued until
the desired narrowing point is attained.
Said action adds the short-butt needles al-

. ternately to the ends of the row of the ele-
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vated long-butt needles thereby decreasing
the gap in the latter column and correspond-
ingly increasing ‘the gap in -the lower or
working column of needles. ‘

In the widening operation, which com-
mences immediately succeeding the said nar-
rowing part, each pick T throws down two
needles alternately from each end of the col-
umn of elevated or non-working needles to
the normal working plane, thereby corre-
spondingly adding to the length of the then
remaining comparatively short column of
working needles and at the same time in-

creasing the gap between the ends of the col-,

umn of the non-active needles. This state-
ment, however, is not-literally true because
the narrowing picks are continued in action
throughout the widening process, and until
the completion of the knitting of the heel or
toe portion, as the case may be, and the re-
sumption of circular knitting, at which in-
stant all the picks are rendered. sautomatic-
a’llﬁ inoperative. R
eferring now more -particularly to the
narrowing picks R: The outer or, free end- »
of the shank of each of said picks is suitably
shaped and provided with a narrow shoul-
dered seat #*. See alse Fig. 11. When cir-
cular or plain knitting ‘is being made the

7

revolving cylinder, moving in the arrow
direction, Fig. 9, carries the needles around
with it, all the needle-butts then traveling in
the path indicated by dotted lines in said
figure; the arrangement being such that
the outer end of the front pick 10 normally
rests upon and is supported by the moving
butts of the then continuous series of
needles; the corresponding part of the other
or rear pick 16 is then in-its lowermost nor- 75
mal pcsition and resting upon the upper

side of the corresponding knitting-cam ,

the butts at the same time being deflected
below the pick by said cam while the stitches
are being produced. A light helical spring 86
7 insures the dropping of the picker-arm te
its lowermost position. The bottom of the
seats; 7!, of the picks, when the latter arc
resting upon the cams @, are adapted to be

in alinement. with the underside of the 88
néedle-butts when the needles are in the nor-
mal working plane, the butts then moving in

a straight path, except when being tempo-
rarily deflected below the kniting-cam, as
before stated. The rear pick, 10, represent- 90
ed in Fig. 9, is shown as being in position -
to receive in its seat the butt of the advance
working needle when the direction of rota-
tion is reversed, as in narrowing.

The narrowing process begins immediately, 95
succeeding the ‘elevation of all the long-butt
needles to the upper or non-working plane,
indicated by the upper set of dotted parallel
lines in Fig. 10; the direction of the cylinder
at the same time being automatically c%anged 109
from continuous rotary to an oscillatory
movement. Now, the action of the cylinder
in the first reverse stroke carries the butt
of the first needle of the then advancing
row of short-butt working needles into the 108
seat 7! of the rear pick 10' (the latter then
resting on the corresponding cam z, as in-

‘dicated in Fig. 9, and lying in the normal

working plane or path), The combined ac-
tion of the moving cylinder and the butt of 110
the advance needle seated in said pick swings

‘the latter upwardly in a circular arc, thereby

placing the needle in the said upper plane-
and out of action and adding it to the cor-
responding end of the row of non-working 118
needles. This result is due to the fact that

as the pick is pivoted in an angular plane, its
free end gradually recedes from the cylinder

in moving upwardly through said arc until it
slides from the butt, thus placing the needle at 120
the higher or non-working level,asjust stated.

At substantially the same instant the spring

72 swings the pick downwardly, its free end
then being arrested by and resting upon the
upper side of the butts of the still advancing 123
row of working needles. These latter ad-
vance in a straight line or path until they
successively engage the beveled side a? of
the front cam @ whereby they are deflected
under it, the movement being continued until

¢
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al] the then working needles have been de-
flected lupwardly by the corresponding ris-
ing cam @° into the ‘normal working level
and past the front pick 10, the arm of the
latter then being in the lowermost position
and resting upon the corresponding cam 2.
The rear or last one of the column of short-
butt needles will upon the reversal of the

‘cylinder’s stroke then become the advance

needle and seat itself in the said then sta-
tionary and positioned front pick 10; the
succeeding action for placing the needle up-

© wardly out of service and. adding .it to the

15

corrésponding end of the zow of non-work-
ing needles being the same as befere stated
with respect to pick 10.. _

Tt-may be explained here that in produc-
ing circular knitting wherein the cylinder is

" rotated continuou'sﬁv in one direction the
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arm of the spring-pressed front narrowing
pick 10 rests upon and is sugported by all
the needles, both long and short-butts; the
rear pick 10! at the same time resting sta-
tionary upon the rear knitting cam z, the
butts of the needles being successively ‘de-
flected downwardly by the .corresponding

cam 2* and thence upwardly by the rising-:

cam &°, as indicated in Fig. 9. No gaps are

‘present in the column of needles except when

the cylinder is actuated .in anoscillatory
manner, as in narrowing and widening. The
oscillating or reciprocating movements ele-
vate a needle alternately from each end of
the column until the desired narrowing has
been produced, and as controlled by the
means latér described. -

The needles mounted in the revolving.

cylinder are always normally immovable
in a longitudinal or endwise direction, ex-
cept when they are being actually engaged
by and acted upon by the cams and picks.
The needles are slightly |
direction whereby they are supported by
frictional contact against the adjacent walls
of the grooves in a well-known manner. At
the same time the needles are kept Froperly

seated in said grooves by means of the en-

circling resilient band j mounted in the pe-

ripheral groove formed in the cylinder, the
band bearing against the front of the needles
also, as usual.

To the top of the table ¢* and at the ex-
treme left thereof is secured a vertical stand
or bracket E in which are pivotally mounted
the pair of oppositely disposed ' spring-

ressed or self-rising widening-picks T, 12
indicating the front, and 12' the rear one,
the same being located comtiguous to the
knitting-cylinder and opposite the said nar-
rowing-picks The hubs ¢ of the picks T
are fitted to swing in holes drilled at right
angles or perpen
front and rear oppositely beveled sides #* of
the stand, substantially as described with
respect to the narrowing-picks. See also

¢ alternately b

‘however, do not cease

resilient in a lateral |

icular to the plane of the

movement.
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Fig. 10. At the end of the said narrowing
process all the long-butt needles and all the
then inactive or elevated short-butt ones will
form a continuous series or long row of idle
needles, the two ends of the row being sepa-
rated by a short gap equal and diametriczﬁly
ogpose to the length of the short column
of needles remaining in the lower or work-
ing plane. The latter is indicated by the
lower parallel dotted lines in Fig. 10 and
corresponding ;with said lower lines repre-
sented in Fig. 9. The relative position of
the butts of the inactive neédles is indicated
by the upper parallel dotted lines in Tig. 10.
In widening two necedles are forced down
s picks 12 and 12! from each
end of the said long row of idle needles dur-
ing each double-stroke of the cylinder,
thereby at the same time correspondingly
increasing the length of the lower short row
of working needles. The narrowin picks,
from action after the
widening commences but continue to throw
up & needle from cach end of its increasing’
column alternately and until the action o

7)

85

the widening picks has returned all the short- -

butt needles back to the lower or normal
working plane, at which instant all the picks
are rendered inactive and continuous circular
knittinﬁ again commenced. The inner or
free end portion #* of each widening- ick T
is arranged at an angle with the s ank’s
axis and 1s considerably elongated, its upper
side # being inclined or cam-shaped, the
under side having an open recess Z* at the
upper portion adapted to receive therein the
butts of a pair of needles. When the icks
T are in use, as in widening, the cylinder
meanwhile being reciprocating, said side #*
forms a guide for the then elevated or non-
working short-butt needles previously posi-
tioned by the said narrowing-picks. The
forward or advancing end of the column of
needles after riding say over the rear pick
member 127 (see arrow direction, &c., Fig.
10) engages the stationary cam E* which in

turn positively guides or vertically positions™

the butts so as to be in horizontal alinement
with the open recess or seat ¢* ¢f the other or
front pick member 12 in yielding engage-
ment with and temporarily arrested by the
adjacent slightly curved '

elevated gage-plate %°, so that when ‘the

 butts engage the abutment of said recess the

‘oint action of the moving cylinder and said
inclined pick swings the two needles down-
wardly in a’cireular arc into the lower or
normally level working path. The said
pick-action is substantia%ly the same as be-
fore described with respect to the narrowing-
picks. At the instant the pick releases the
two thus dro?ped needles the light spring
#5 automatically returns it (said pick 128 up-
wardly, it being temporarily arrested in said
by the contact of its upper or

edge of the then

95.
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cam side # with the underside of the butts
of the still advancing idle needle column.

As the last butt of the column passes over. |

the two picks the force of the respective
springs ¢* swings the pick’s arms upwardly
and against the underside of the normally
positioned gage-plate %9, so that upon the
return ‘stroke of the cylinder the necdle
column+will be guided over the cam end of
the front pick 12 and’be deflected down-

wardly by cam E?, whereby the butts of the

two forward needles (being the last. two
needles of the previous stroke) will properly

“enter the positioned open seat #¢ of the reax

pick” 12, the resulting action swinging the
two corresponding needles downwardly in a

circular arc.into the lower or working' path, |

as described with respect to the front pick
mernber; the operation being continued to

throw down a pair of short-butt needles

from each end ‘of the oscillating column
until the widening process is completed.
During the production of normal circular
and normal narrowing knitting, however,
the free ends of the widening-picks are kept
inactive and stationary at a short distance
above the normal level or horizontal work-
ing line of the active needles by means of the
correspondingly positioned gage-plate %°.
The following describes the mechanism
represented for controlling and positioning
the widenin% picks T. To the back of the
intermittingly movable . cam-plate g is ¥e-
cured a. suitably shaped cam member Gt
(shown detached in Fig, 20) having one end
of the lower horizontal lever % in contin-
uous frictional engagement with its periph-
ery, the other end being jointed to the
vertical link %', in turn jointed to the bent
horizontally arranged lever %2 The last-
named lever extends partly around the left
end of the machine and toward the front
and is pivoted at %°* to the back of table gz
The free end of the lever carries a rod A+
vertically guided in the bracket E, said rod
having a horizontal spring-retracting arm
k° adjustably secured fo its upper end. See
also Fig. 4. To the inner end of said arm
is secured the substantially V-shaped verti-
cal gage-plate member %%, the underside of
the diverging: wings or ‘members thereof
being in practically continuous yielding
frictlonal contact with the upper ‘side of
the shanks of the respective widening picks.
The periphery of said cam G* (Fig. 20) is
disk-like and provided with a number of
true arc-shaped séctions, 1, 2, 3 and 4, hav-
ing uniform radii, alternating with notches,

~ 5, 6, 7 and 8 respectively. The arrangement
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being such that the diverging wings (Fig.

10) of said gage-plate %° automatically’

govern the position of the.picks T. The

-plate, &c., being,so connected, positioned and
_timed that when the lever % is in ‘contact

with the longer section 1 of the cam the

I\
!

_elevated position,

=

picks afe thereby '
own in Figs. 4 and 10
whilethe leg or circular knitting part o
the ‘stocking is being produced. AIll the
needles then being in the lower or normal
working plane. At the termination of the
ankle part, being at the commencement of
the heel-narrowing operation, the cam will
have moved so that the lever drops into the

first notch, 5, thereby lowering the plate %°

and ‘its picks, the latter then standing sta-
tionary 'in tilg lowest "position, or about
midway. between the upper and lower rows
of butts, the long-butt or idle needles mean-
while having been elevatéd and constituting
the said upper row. At the completion of

Eldced in the maximum
s
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said narrowing part, and immediately pre- .

ceding the commencement of the heel-widen-
ing portion, the.cim will have been ad-
vanced again thereby elevating the lever
from said notch or recess, 5, onto the con-
centric section 2 thereby correspondingly

85

elevating the plate and “picks to the said

upper position, the seats #* of the picks
then being again in normal alinement with
the path of the butts of the non-working
needles so as to throw down a pair of the

‘latter from the corresponding end of the

column at each oscillation of th

as before described. : .
At the completion of the heel-widening

cylinder,

 portion the free end of lever % enters the
‘notch 6 for an instant, thereby dropping the
picks during a partial revolution of the

cylinder N so as to avoid the long-butt
needles while the latter are being dropped
into action by the instep-cams F, Fi, to
place all the needles in the lower or work-
mg plane. The thus short quick movement
of the cam G* immediately places the plain
section 3 in position, thereby again: elevat-
ing the picks and commencing the knitting
of the circular work, i. e., the foot part of
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the stocking. When the latter is completed

the cam will have been advanced so that
the recess or notch, 7, will register with the

110

lever; the latter riow :in dropping into the ‘

recess depresses the picks out of action, a

' the long-butt needles being elevated at sub-
Stantially the same instant, followed by

knitting the toe-narrowing portion substan-
tially  as before described with respect to
cam-notch 5. . The toe-widening operation
is effected in' the-same manner as in the
heel-widening process: that is the cam sec-

tion, 4, and 1its co-related members elevate

115

120

the' widening-picks, the latter then acting .
to throw down to the working plane two -

needles alternately from each end of the

column of elevated needles while the nar-
rowing-picks at the same time throw up’

one needle from each end of the column of
lower or working needles,

When the toe portion of the stocking is
completed the lever % quickly passes into
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and out of notch 8, substantially as before
stated with respect to notch 6, thereby while
the picks T are depressed permitting all the
elevated or long-butt needles to be deflected
into the lower or normal knitting plane.
At the same time the said quick movement
of the cam advances the adjacent part of
the plain section, 1, under the lever % to.
again elevate the picks to the upper level,
all the needles then being in the lower plane.
After producing a few courses of circular
knitting the machine automatically stops.

I may -add that in my improved picking

-devices the construction is extremely simple

and inexpensive and also positive In work-
ing ; the movements being produced without
any intervening instrumentalities whatever.
Usually the movements of picks are effected
and controlled by means of complicated
mechanisms which are thrown into and out

. of action by devices actuated by the cam-
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* cylinder revolves the
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shaft, &c., and which also includes the rais-
ing and lowering. of the needle-cylinder.
The said circular cam or needle-support
M, vertically movable with the cam-plate
H as before stated, has a pair of suitably
arranged, outwardly projecting short pins
or lugs m (Figs. 13 to 16) located on the
front side thereof and movably fitted in a
pair of parallel inclined slots m* formed
in a front thin cam-plate F axially and ver-
tically slidable on member M. The plate F
has a cam F* secured to its upper part and
forming between them a narrow horizontal
passage m? adapted to receive the long butts
of the needles.. When the several members
are in the normal working position, shown
in Figs. 13, 15 and 16, al% the needle-butts
are in engagement with the member M and
substantially level while they are passing
between cams F and F. At the narrowing
and widening parts of the knitting, however,
all the long-butt needles must be temporarily
thrown out of action, or to a higher level
than the other needles, the latter continuing
in service as before described. The means
for rendering said long-butt needles inoper-

. ative consists, as-drawn, of a bent horizontal

front link 3° jointed to the lower part of
member F and to the uppeér end of the auto-
matically controlled swinging - clutch-shift-
ing lever 5 (see also Fig. 3) whereby the
movements of the latter, say to the left,
correspondingly move the plate F, &c., the
fixed Iugs m at the same time causing it to
rise, thereby carrying the movable parts to
a higher position (Fi%. 14) so that as the

ong-butt needles are
thus, by means of the newly positioned cam
F, defiected upwardly out of action and into

the said passage m?, the latter then being in.

alinement with the cam E* and in the normal
working ‘plane of the widening picks T.

. The needles then rotate back and forth in

55

that plane with the cylinder until the re-
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sumption of circular knitting, at which
instant the shipper 4' returns to the right
or normal position, thereby moving the con-
nected members If, It downwzn_‘gly again
to the normal position shown in Fig. 13, the
long butts meanwhile being correspondingly
deflected by the oppositely beveled edges of
cam F*, all as clearly shown. I prefer to
incase or house the cam I by a casting m® as
indicated in Fig. 8. The means for con-
trolling and actuating the said clutch-lever
will be later described.

The yarn-selecting and changing device
(as drawn three sets are represented, see
Figs. 8 and 5) consists of the drum f, fast to
the cam-shaft s, provided with a piurality
of suitably disposed interrupted peripheral
cam-ribs f?, arranged side by side, each hav-
ing the front or free end of a swinging
lever f° in ytelding frictional contact there-
with, see also Fig. 18. To the opposite or
rear end of each lever is attached an up:-
wardly extending wire connection 'f* which
is hooked into the rear end of a swinging
horizontally arranged fellow lever or finger
/%, the latter in turn being mounted in the
upper end.of and inclosed in the hollow
standard K secured to the top plate or table
a®. See also Figs. 4 and 5. ‘The other por-
tion of the device is attached to and movable
with the swinging latch-ring C, the latter
having a horizontal double-arm or extension
d® in alinement with the center of the
needle-cylinder. In the free end of said arm
are pivoted, at d?, the three small swinging
yarn-guides d', normally resting upon an
supported by the free ends of the respec-
tive levers f°. A spring d° maintains each
pair of members, ¢* and f5, in normal con-
tact. The outer end of said extension d*
is adapted to rest upon said support K,
thereby ‘at the same time positioning the
ring C, see also Fig. 4. The inner or free
end of each of said guides @' is drilled at d*
to receive the knitting-yarn and is located
contiguous to the upper end of the needles,
the arrangement being such that when the
ring C is dropped to its normal level posi-
tion, the cylinder then being in action as in
knitting, the members f* and d* will then be
in the normal depressed position, indicated
by dotted lines in Fig. 4, whereby the feed-

arn (not shown) is properly introduced
nto the then open hooks of the neédles pre-
paratory to being inclosed therein and
knitted into the fabric as they are succes-
sively depressed. by members of the said
cam-block D and raise cam 2. It may be
added that said levers, &c., are depressed
only when the free end of the correspond-
ing lever f* has dropped from the.cam f*
onto the plain or barrel portion of the drum
f. When the members f* and f? are in en-
gagement the corresponding yarn-guide. dt
will then be elevated, thus throwing its yarn
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out of Position with respect to the circular
path of the traveling needles. See corre-
sponding full line .representation of ' the
guide in Fig. 4. Or, in other words, the
yarn will then be projected inwardly past
the back of the needles and out of action.
The latch-ring is also provided with a guide
d® for the yarn which is to be knitted into
the circular work, said guide being adjust-
ably secured to said ring and extending in a
horizental direction across the top of said
guides d'; all as clearly shown. The. said

~main cam or drum f (Fig. 8) secured to
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shaft s has a V-shaped peripheral rib f*
formed on its front or right end, the same
being cut transversely at suitable intervals
to form cam-shaped or flaring openings f°
adapted to be engaged by and to cotperate
with the correspondingly V-shaped vertical
dog or member 5% adjustably mounted in
the lower end &2 of the pivoted clutch-shift- -
ing lever b?, for guiding and throwing the
sald revoluble driving clutch-hnb & into and’
out of action with the small gears ¢ and ¢*
of the corresponding “fast” and “slow”
working sides I and J, respectively, and also
for actuating said instep-cam connection 4°.
By providing. the cam-rib f* with beveled

‘sides the lever &' is operated more readily

and with less working friction, the arrange-
ment also being such that variations in the
lateral movement or “throw” of the clutch
may be easily and quickly made by simply.
changing the vertical position of the said
member »* with respect to the top of the
drum f. _ '

The means represented for intermittingly
rotating the cam-shaft s* and the members
secured thereon; and also the mechanism for
controlling said movements may be described
substantially as follows: The fine-toothed
feed-wheel ¢ and chain-carrying sprocket-.
wheel d are intermittingly revoluble in uni-
son on the shaft s* by means of the positively
reciprocating suitably mounted feed-pawl
#* taking its movements from the revolving
gear-wheel ¢!, &c., as before stated. A coarse
ratchet-toothed cam-wheel e is fixed to said

“shaft and is adapted to be rotated at varying

intervals by a swinging pawl A%, movable
back and forth in unison with -said other
pawl ¢4 o o

The pattern-chain B is provided with the
desired number of links and lugs or dogs.
The relative arrangement of the latter (nine
in number, as drawn) is indicated in the dia-
gram, Fig. 24, and are designated 1, 2, 3, 4,
5,6,7,8,and 9. 'Numbears 1,4, 6, 7,and 9 ba-

"ing high, or * double-feed ” iugs, that is, they

coOperate with.the swinging pawl-holder 4
whereby the pawl-action.is adapted to rotate
the cam-wheel e an angular “distance equal,
say to two of its teeth; each of the other, or
lower lugs, corresponding with a one-tooth
movement. The said:holder or pawl-sup-

porter member 4 {Figs. 23 to'26) swings on
a stationary pin A% The forward end of the
holder has-a lateral lug or bracket A* ex-
tending at right angles therefrom, and is
located above and .in the path of the said

1L
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chain-lugs. The holder is also provided with -

a short vertical arm A® arranged to normally
bear against the rear side of the front tie
member of the frame «, whereby the lower

side of the said bracket is kept just clear of 7:
the intermittingly traveling chain-links, the
»s'.f)ring h¢ serving to maintain the holder in
t

1e normal position ‘indicated by dotted
lines in Fig.-25. . The rear or tail portion A*
of the holder extends beyond.the wheel ¢, its
upper side forming a bearing or support for
the free end of the swinging reciprocating
driving-pawl A® while normally resting
thereon, whereby the pawl is rendered tem-
porarily inoperative and slides idly back
and forth by and in unison with the swing-

‘ing lever ¢, to which latter it is pivoted.
See dotted lines. Whenever a low or single-
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feed Jug of the chain engages the extension -

2* of member % the rear portion A7 of the
latter is correspondingly depressed and prac-
ticall?r uncovers or exposes one tooth of the
wheel ¢ whereby the free end of the advanc-
ing pawl resting on the holder will upon its
engagement with said exposed tooth rotate
the wheel and shaft s* ahead a distance equal
to the pitch or one tooth space. The action

'i$ substantially the same when the member /7

is actuated by a high or double-feed lug of
the chain, except that in the latter case it
exposes two teeth and permits the pawl to
correspondingly advance the wheel. After
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the lug has passed the contact member A¢ the -

"spring A® swings the holder to the normal or

dotted position, thereby elevating the free
end of the pawl and rendering 1t inopera-
tive, the cam-shaft then remaining station-
ary until the moving chain B advances an-
other lug into engagement with -the pawl-
supporter. The said multiplier-wheel ¢¢ (see

105"
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Figs. 21, 22 and 23).i$, as drawn, revoluble -

on a stud adjustably mounted in. a radial
slot %* formed in the web of the feed-wheel
e. The member ¢° is positioned on the front,
or right, end of wheel ¢ and, as drawn, has
ten ratchet-shaped teeth, one, #*; being much
deeper than the others. A light spring or
check u*® is secured to the wheel ¢-and 1s in
continuous engagement with the teeth of the
smaller wheel. This latter is in effect an
idler device also in that when operatively
positioned or elevated it temporarily pre-
vents the pawl ¢* from rotating the chain-
feeding wheel ¢ but will rotate the multi-
plier wheel instead. It will be seen, refer-
ring to Fig. 23, that the free end of the pawl

-is " comparatively wide, one portion, w,

thereof being adapted to normally engage
and actuate wheel ¢, the other, #?, arranged

to work the small wheel in a similar manner 1
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when it is in the operative position. The-

pawl end has a notch w2 therein for the free
passage of the.chain-lugs. -As thus con-
structed, assuming the small wheel to have
been mounted and adjusted so that it ex-
tends the proper distance above the top of
wheel ¢, (wherein the bottom of the highest
tooth in ¢ is slightly above the top of the
adjacent tooth of wheel ¢) the normal ac-
tion of the pawl will rotate wheel ¢ as usual,
say until the correspondingly advanced pat-
tern-chain and its lugs together with the con-
trolling means before described will have
rotated the cam-shaft and its wheel ¢, as
well as the other.members secured thereon,
the desired or-predetermined distance, the
shaft then stopping, thus automatically po-
sitioning the wheel ¢ so that its teeth ave
then adapted and in position to be engaged
by the corresponding part »* of the pawl
The result being that the advancing pawl en-

- gages the first tooth of ¢ in its path, thereby

rotating the latter on its axis an angular dis-
tance equal to one tooth and concurrently
elevating the pawl part « from the wheel c.

The continuous reciprocating pawl-action
causes wheel ¢ to make one revolution on
its axis in a step-by-step manner, or until it

~engages the deep tooth ®. During the

30

50

55

60

‘pawl’s engagement with the last-named tooth

the pawl is tuercby dropped sufficiently so
that the part » will engage a tooth of wheel
¢ and rotate the latter one of its spaces,
which action at the same time rotates the
smaller wheel and raises the pawl from wheel
¢, the latter then remaining stationary un-
til the small wheel has again made another
revolution. The action is thus continued
while the shaft s' remains stationary and
until the succeeding chain-lug, operating
through the pawl-holder 4, releases pawl A°
to advance the shaft and wheel ¢ an angular
distance as before described. -The last
named movement carries the small wheel

‘away from its pawi, thereby permitting the

part u thereof to reéngage and normally

actuate the feed-wheel ¢ until the shaft has |

completed its revolution. The light spring
u® is employed to prevent the wheel from ac-
cidentally turning on its axis.

The reciprocating pawl ¢ is prevented
from dropping ton far, or below the normal
working plane, by means of the vertically
arranged accurately adjusted stationary sup-
porting member or stop v. See also I'ig. 1.

- During the greater part of the pawl’s move-

ment it rests upon the stop. The arrange-
ment of the connections, &ec., for imparting
motion from gear ' to the arm ¢° to which
the pawl is pivoted is such that the feed-
action is performed easily, noiselessly and

without shock, the actual work taking place

. while the connection 2, jointed to said. gear-

65

wheel 7%, is moving. at its slowest rate, as at
or near the “ dead center”. .
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Tt may be added, referring again to the
‘multiplier device, that, as drawn, the ma-

chine is adapted to normally produce four
rows or courses of knitted work per tooth
movement of the wheel ¢, but when the mul-
tiplier is in action forty rows are produced
per single-tcoth feed of wheel ¢, or as de-
terminea by the number of teeth in wheel .
By means of this device, when codperating
with the other mechanisms, the number of
plain links in the pattern-chain may_be
greatly reduced, especially so in the produc-
tion of stockings having long legs. When
not in service the wheel ¢¢ is dropped in the
slot and secured in place, the teeth then be-
ing below the range of the pawl . See

‘Fig. 17.

I may state that in feueral the drawings
represent my jmproved knitting-machine as
having the several devices thereof positioned
and adapted to produce, say hal -hose (al-
though 1t is equally well adapted to make
full-length stoe (ings?
knit. portions of the leg'and foot are formed
of two threads or yarns, thus making
“ plaited-work ”, so-cal{red, the heel and the
toe portions being formed of a different
thread or yarn. ‘ :
The yarns are conducted from suitable

-bobbins and devices inte the mechanically

actuated spring-pressed yarn-guides d* piv-
otally mou}i)ltedbirrl) the latgh-rin%uc, and from
the under side of the free ends .d* of the
guides to the hooks n* of the traveling
needles.

Assuming the machine to be in the nor-
mally stationary position, substantially as

-represented- in’ Figs. 3 and 4, wherein the
_immediately preceding coaction of chain lug

7 and the holder % caused the pawl A% to actu-
ate shaft s', which resulted also in moving
cam p° and forcing the spring-pressed ship-
per p° outwardly to its limit and shipping
the continuously running belt onto the 1dler
pulley p?, the self-dropping shipper- latch
»* at the same instant locﬁing the member p°

.in pesition ; also in moving cam £, &c., to ele-

vate the guides d* to throw the several yarns
out of action; also in moving cam g, &e., to
drop the cam-plate H and the several devices
carried by it to the lowest position, thereby

too at the same time dropgir_lg the needles

and causing the last-knitted stocking to be

‘run off or stripped from the needles. The

attendant now raises the latch-ring C, there-
by releasing the sinker-cam aw, the latter at
the same instant while moving inwardly au-
tomatically placing its sinkers in the inactive
or circular path; he then severs the yarns con-
nected with the work and secures the free
ends under the clip ¢*, followed by removing
the stocking from the tube 2.
hand, retracts the main cam-block D (see
corresponding position, Fig. 4), thereby au-
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in which the circular-
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tomatically swinging- the narrowing-picks 130
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(not shown). upwardly and away from the
cylinder, and, also by hand, presses the ad-

- jacent long-butt needles downwardly past

© 10

- described. . The operator next
the crank p* secured to the 's'mail gear 7, man--
. 15

the picks, the tops of all the needles then be-
ing substantially level. Upon releasing the

-'eam-block its spring advances it until arrest-

ed by the said long-butts of the just de-

pressed needles, He next places the “top ™~
~carrying transfer-ring in

osition on top of
the cylinder, the severa{) grooved points
thereof then being at the back of and regis-
tering with all the needles »?, as hereinbefore
by means of

ually turns the cylinder, and the said trans-

+ fer-ring positioned thereon, about one com-

- plete revolution. -
" same time, through the medium of pawls ¢*, |

20

25

Said movement at -the

78, &c., advances the pattern-chain, cam-

wheels ¢ and % and shaft s* a short angular |

distance, the holder-supporter lug.7 of the
chain meanwhile passing from under: and
freeing the holder %, at which instant the
latter in dropping automatically lifts pawl
R® from wheel e, thus rendering it tempora-
rily inactive. . The immediate results pro-
duced by the manual action are the release

" of the cam from the shipper-arm, the lock-
- ing-lately »' then holding 1t in position, and

30

also, through. the medium of cam.¢ and its
connectiens ¢t ¢*, &c., to elevate the cam-

* plate H and the parts or devices mounted

85

~wardly in the cylinder.

40

"t thereon to the ‘mormal working position,

thereby simultaneously advancing the upper
portion of the needles through the loops or
stitches of the “top” mounted on the trans-
fer-ring’s points, the “ top ™ extending down-
An example of
transfer-ring well adapted to be employed in
said “topping” operation, is clearly illus-

~trated and described in U. S. Patent No.

801,457, granted to me October 10, 1905. At

"~ the end of said manual movement the for-

45

ward long-butts of the corresponding column
of needles will be supported by the. upper
surface #* of the front cam « of the cam-

“ block and under the free end of the corre-

50

. end portion of the advance column of short- -

55
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sponding pick 10, the advance needle of said
column then standing at the upper end or
apex of said cam. The contignous or rear

butt needles is substantially-level, the cam-
block D, or rather the rear cam = thereof
then being in vielding engagement with the
adjacent butts of the last-named needles,
thus temporarily preventing it'from advanc-
ing to its normal working position.

After removing. the transfer-ring the op-
erator presses downwardly by hand the few
short-butt needles contignous to center cam
e*, followed by swinging *the latch-ring
downwardly to its normal position, it then
resting on top of the support K, thereby
placing the ends of the knitting-yarn car-
ried by the then fully depressed guides d*

18

30 as to be engaged by the needles and knit- .

ted into the *“top”, then mounted on the
needles as stated. Said downward move-
ment-of the latch-ring also automatically in-
troduces the wedge-pin w* between the sta-
tionary sinker-cap G and the outer portion
w* of the spring-pressed sinker-cam w Ssee_
Fig. 6), thereby forcibly retracting the lat-

70

ter and the sinkers thereon to the outward -

or normal working position, whereby, when
the machine is in action, -the sinkers are
adapted to be successively brought into and
out of service during their engagement with
the cam while they (the sinkers) are being
revolved by and in unison with the cylinder
to assist in the usual stitch-forming process
at the knitting point. The operator now sets
the machine 1n normal action; this is effect-
ed by means of the spring-retracting ship-
per-arm (after first lifting said latch o'
therefrom), thereby automatically shifting
the driving-belt from the idler pulley onto
the loosely revoluble quick-speed driving-
pulley p integral with the small spur-gear
#', as before stated. The belt while thus

passing onto the driving-pulley p will nec-

essarily cross the intermediate or slow-speed
driving-pulley p*, thus starting the machine

‘into knitting action more slowly and with

less strain upon it than if the pulley p'were

‘located immediately contignous to the idle

pulley. If desired the entire stocking may

be produced at the slow-speed rate by simply -

limiting the' shipper’s movement so as -to

'%rew'ent the belt from engaging the pulley p.

he first result of the revolving knitting-

cylinder carries the said depressed short-

butt needles in a straight line past the face
of said rear cam z, the outer ends of the im-
mediately following long-butt needles at the

same time engaging the cam ¢* and being

deflected into the path e*, thereby position-
ing them to engage the downwardly deflecting
surface of said rear cam » and passing
thereunder while making the first stitch and
at the same instant that the last of the short-
butts pass the face of cam 2, as just stated;
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at which instant too the cam-block’s spring -

automatically advances it and its narrowing-
picks to the normal working position close
to the surface of the revolving cylinder, the
relation of the several members being sub-
stantially as represented in Fig. 9, wherein

the irregular parallel dotted lines indicate

the normal working path of the butts and
corresponding with. the production of circu-
lar or plain Imitting. The cobperation of
the revolving - knitting - cylinder and the
members of the now positioned cam-block
together with the sinker-actuating cam
cause the moving needles to successively re-
ceive therein the yarn from the properly
positioned guides d*, thereby .converting it
into new loops and at the same time casting
off the old loops or stitches from the tops of

11
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" the héedies into the web revolving with the

10

“cylinder. I would state that while the nee-

es sre passing the face C* of the opéning

in which said guides are located any of the

artly closed or laterally extending needle-

' Bi_tches will be deflected downwardly to the

full-open position by their engsgement with
the bel‘:releﬁ édge 7 ¥n advance of the intro-

duction of said-yarn into the hooks of the
needles and the subsequent closing of the
latches before the old loops are cast. off.
The said action of the machine then -pro-

- ducing plain or circular knitting, each revo-

15

lution of the cylinder corresponding with
one row or course of stitches. o
- The machine now continues at the normal

~ fast speed and without change to knit cir-
_cular work, as in producing the leg portion

.."of the stocking, until the advancing chain
20

brings the double-lug 4 in coSperative rela-

- tion with the said swinging pawl-controlling

‘member - 5. Meanwhile, however, the pas-

. sage of the two intermediate low lugs 2 and

.25

3 past member % has dropped the pawl A*
into getion twice, thus further advancing the

cam-shaft, say about one-sixth.of a revolu-
" tion. - At this point, or as determined by the

. relative position of the.lug 4 and the mem-

80

. actions take’place to produce the “narrow-

.35

bers controlied by the resulting movement, of
shaft &', the first yarn and speed-changing

ing ” part of the heel of the stocking. That

.is to say, the engagement of the member. %

with the lug-4 allows the latter (by means
of said .pawl). to mowe ratchet-wheel ¢ two

“teeth, thereby correspondingly rotating the

"~ cam-wheel £ and its shaft, and at -the same
" time causing the lower end 5* of lever §* to

40
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“shifting. the continugusly mnning

bé deflected laterally through an opening f¢
of the cam-rib f* to the outer or right side,

~ ‘thus sliding the clutch member b to the left
-into

%ear 11, that is, out of the fast-ﬁearing
side I -into the slower ome J, thereby also

belt. from
pulley p onto the pulle‘ly. P* secure
of gear. 1, thus materially reducing the speed
an

at the same time changing the movement

" of the cylinder from-continuous circilar

b0

"of the main cam f and the yarn-changing de-

to reciprocating-rotary. Concurrently with
said change the instep-cam device F is ele-

-vated by means of the horizontal connection
b® jointed to the clutch shipper-arm or lever

b, whereby all the long-butt needles are de-
flected upwardly by said cam out of action.
Fig. 14 represents the corresponding posi-
tion. Wh.\i' e this is taking place the action

" vices.operatively connected therewith draws
- the heel-yarn guide downwardly and posi-
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tions or substitutes its yarn for the last em-
ployed yarn, the guides d* of the latter mean-
while being elevated, thereby rendering said
yarn inactive or “floating” ii

opening ¢* of the latch-ring. ~ All the long-
butt needles, being about one-half of the total

. 88,448

to the hub

in the central

Lliur;xfoer in the ¢ linder, are now -elevated and .

out of action while the machine in its recip-

rocating movements forms the narrowing
part of the heel. This is effected by the joint

action of the cylinder and the self-dto&ping
angularly swinging narrowing-picks R, R,
whereby a short-butt needle is thrown up
alternately out of action from each end. of
the column .of moving needles during each
double-reciprocation of the cylinder, as here-
inbefore fuIl)ly-described. . ot

It may be stated that since the heel and
toe yarns used are thicker or heavier than
the yarn employed in ‘citcular knitting the
corresponding Stitchres of the former are usu-
ally lengthéned ; this being effected when the
shaft was last rotated by slightly dropping
the cam-plate H by means of ‘the back con-
tact-pin ¢° and its cam, as before described.
" 'The narrowing process. is continued until
the next succeeding previously positioned

‘short lug 5 of the chaln, coacting with said

member %, &c., releases pawl A° to corre-
spondingly rotate the cam-shaft, thereby,
through the medium of gam G*, members £,
%' .and %?, elevating gage-plate %° and the
two ‘self-rising -widening-picks T controlled

‘ by said plate member, so that the recessed

portion #* of said picks are positioned in the
path of “the inactive short-butt needles just
elevated- by the picks R, the cylinder still
moving in a rotary-reciprocating manner.
The function of the thus positioned widen-
ing-picks T is to alternately deflect or throw
down into action a .pair of said short-butt.
inactive needles from each end of the gap
in the column of elevated or idle needles dur-
ing each double-reciprocation, as hereinbe-"

fore described. While this is taking place |

the narrowing-picks ‘R are kept working,
thus producing the well-known * two-and-
one ” knitting action. This latter is con-
‘tinued until the intermittin{%
e

pattern-chain carries the double-lug 6 into"

‘engagement with member A, whereby the
.pawl A® is then released and rotates the cam- -

shaft and its members a corresponding an-
gular distance, and thus revolving the cam-
wheel f, the lower end of the clutch-lever
being guided through a then positioned open-
ing f%, thus sliding the clutch-hub from the
“slow gear” side J back into the “speed
gear ” side I, and at the same time by means
of cam ¢ shifting the driving-belt onto pul-
ley p to resume the regular or quick-speed
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110

115

120 -

circular knitting to produce the foot portion
of the stocking.” At the same time, too, the-

said cam-action:throws out the heel-yarn by
elevating its lever d*, the yarn then “ float-
ing ” in the-said central opening ¢7; simul-
taneously therewith the other yarn-guides
are dropped, as before described, thereby
reintroducing the main knitting-yarn to the
needles. The said act of shifting the clutch
Inte engagement with small gear 4 also re-
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t‘r'a_cts the connection »* jointed: to cam F
thereby dropping the latter to the normal

" position shown in Fig. 13, whereby also all

10

the then elevated needles will, by means of
cam F* secured to cam F, be deflected down-
wardly to the normal working level, or top

of the needle-supporter M, to résume circular

knitting. = . . S

The continued quick-speed rotation of the
cylinder, &c., operates to knit the circular or
plain portion of the foot, as just stated, and
until the double-lug 7 of the moving chain
engages the pawl-supporting member £, the

- resulting action being, through the mediam

15

20

of cam p° and shipper'p® to shift the belt
from pulley p back onto the pulley p?,
whereby rotary-reciprocating reduced-speed:

niovement is again imparted to the cylinder, .

substantially as before described, the final
-action of lug 7 being to drop the pawl Z* to
further ~advance the cam-shaft, thereby
again elevating the long-butt needles and
rendering them . inoperative; substitutin

~ the toé-yarn for the main knitting-yarn, an

25
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producing the narrowing part of the toe

© portion of the stocking by the alternate’ac- |

tion of the picks R upon the short-butt
needles in the same manner as before de-
scribed with respect to lug 4 and the conse-
q‘;:ent formation of the narrowing part of
the heel. At the completion of 'said nar-
rowing operation the continued movement
of the chain’ will have advanced the short
lug 8 thereof into engagement with the
pawl-controller A, whereby the pawl again
“rotates the cam-wheel ¢ one tooth, thus mak-

" ing" operativé the other set of picks T to

40

produce the widening -of the toe portion,

- substantially as before stated relative to the
action of lug 5. Both sets of picks then"be- .

ing in action and working in the same man-

- . ner as when the said-heel portion was being

45

formed, At the instant the said widening
of the toe portion is finished the chain will
have advanced  its: high Iug 9 under the
pawl-controller %, the resulting changes or
movements of the devices being practically

“‘thie same as before described with respect to

- . lug 6; that is to say, -the clutchi-hub & is-
50

moved endwise into the speed-gear side I,

" the widening-pick controller- ° and the in-

step cams F, F?, are dropped to the normal
- position, thus again placing the long-butt
needles 1n knitting action, followed by con-

55 tinuing the knitting of the toe-yarn into a

few circular courses, which later are utilized
in seaming in a well-known manner. The
said lug 9 is located on the chain B just in

. advance of the first-named double-lug  (see
80 Fig. 24) so that when the latter arrives in

65.

position “or_ codperative relation with the
awl-controlling lever % the resulting action
1s to elevate all the yarn-guides d*, thereby

placing the several yarns out of action, thus-
casting off all the stitches from the needles

15

and stripping the thus completed stocking

from the machine; the work then being sus-

pended in the tube z by the yarns still con-
nected with the respective bobbins. The
cam-plate H is immediately . thereafter
dropped to its lowest position by means of
cam ¢, &c., thereby rendering inactive the
several devices or elements carried by it,

70

the result being to draw down all the needles -

(except the few then resting on the top of
the front draw-cam ). to a point just above
the top of the sinkers. -At
same instant that the plate H is depressed
the action of cam p°, shipper p°, &e., will
shift the running driving-belt onto the
outer or idler pulley ° thus automatically
stopping the machine, the latch ' at the

same instant dropping into a member of the.

belt-shi].;)per-and ocking the latter in posi-
tion. The attendant now elevates the latch-
ring C and severs the yarns, at the same
time securing the free ends of the latter un-
der the clip ¢® and removing the stocking
from the work-tube z, thus completing the
operation. ’ '

It may be
spring «? (1Fig. 3) is to automatically ve-
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i)ractically the

80

85

. / 90
added that the function of -

tract the shipper after the attendant ele- -

_vates the latch o', thereby shifting the belt’

onto a driving-pulley, as in'starting the ma-
chine, . - . L : .

When the stockings are to have what are
termed long legs I employ the “ multiplier ”
device hereinbefore described (Figs. 21 to
93), the arrangement in such case being that

the small revoluble wheel %, carried by the.

will be so timed and. lo-

95
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cam-wheel ¢ and fositioned in the outer end .
Y

of slot u* thereo

cated with respect to the teeth of wheel ¢ ‘

and the other members secured on shaft s'
that the “ multiplier ” will be automatically
brought into engagement with pawl ¢* be-
fore the speed-changing lug ‘4 engages the

other pawl-controller %, as for example when.

lug 2 of the chain (which then may be a
high one as indicated by dotted line Fig. 24)
engages member 4 and permits pawl 4 to
rotate shaft s!, thereby at the same time ad-
vancing wheel ¢ to the operative position
represented in Fig. 21. By this arrange-
ment only one-tenth of the number of extra
links that would otherwise be required need

106
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115

be added in the chain between, say lugs 2 -

and 3, the number of course corresponding
with or being determined by the length of
the leg portion. o ‘e )

I would add that while the several chain-
lugs or dogs follow one another in the order
or sequence named and coSperite with the
pawl-controlling member 4, &c., to effeet the

changes and results hereinbeforé stated, it
is obvious that at times two or more of the

devices may be in concurrent or'simultane-

‘ous action. - ¢

‘T may further stafe that generally through-
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out the specification and claims the terms
.needle - cylinder and knitting - cylinder in-
clude not only the longitudinally grooved
barrel proper for the needles, but also the
5 radially grooved inner ring o' and the corre-
spondingly grooved outer or sinker-ring #°
for the sinkers, both being
“to the top of the barrel and movable with it.
. I claim as my invention and desire to se-
. 10! cure by United States Letters Patent :——.
‘1. In a circular automatic knitting-ma-

i

., ’chine, the combination with the revoluble

" needle-carrying cylinder, of a normally sta-

_ ticnary cam-block bodily movable toward and
15 from the face of the cylinder having nar-
" rowing picks and knitting-cams mounted on

- and carried by said block, and means for{-

raising
. tervals. , . _
-.20° 2. In a knitting-machine of the character
~ deseribed, the combination with a revoluble
~ Lnitting - cylinder and necdles and sinkers
mounted therein, of a eam-block having suit-
able fixed cams for contvolling the move-
25 ments-of the needles, and means for verti-
© cally moving the cam-bleck at predeter-
mined intervals for varying the length of
the stitches, s2id devices being provided with
means for permitting the cam-block to be
30 manually moved horizontally in an endwise
or radial direction, for the purpose herein-
before set forth..
3. In a knitting-machine of the characfer
described, the combination with the revolu-
35 ble knitting cylinder and- needles movably
mounted therein, of a single non-rotatable
cam-block radially movable with respect to
said cylinder having both front and rear
knitting or draw-cams and an intermediate
‘40 needle-guiding cam fixed to the inner or

and lowering the latter at fixed in-

concave face of the block, arranged so that.

upon manually retracting the block from its
normal working position all the said cams
are bodily moved with it, whereby the ele-
45 vated needles adjacent thereto may then be
depressed by hand past the cams, substan-
_tially as hereinbefore deseribed. ,
4. In a knitting-machine of the character
described, the combination with a revoluble
50 knitting-cylinder, and needles and sinkers
 _radially movable cam-block, knitting-caimns
- secured thereto arranged-to actuate said nee-
dles in a vertical direction, and mechanism
.55 for vertically moving the cam-block for
changing the length of the stitches and also
for dropping said block to its limit, whereby
the needles adjacént thereto are correspond-
ingly depressed. e
60 5. In a knitting-machine of the character
- . described, the combination with a revoluble
knitting-cylinder,. and needles and sinkers
mounted therein, of a:horizontally disposed
-radially movable cam-block, knitting-cams

65 and narrowing-picks mounted thereon and-

rigidly secured-

mounted therein, of a horizontally mounted-

933,448

carried therewith, and mechanism for verti-
cally moving the cam-block and:its said
members bodily at predetermined intervals.

6. In a knitting-machine of the charocter
described, the combination with a revol:tle
knitting-cylinder, and needles and sinkess
mounted therein, of a horizontally mounted
radially and vertically movable cam-block,
knitting-cams and narrowing-picks suitably
mounted thereon and bodily movable there-
with, means for effecting and controlling the
vertical movements of said ‘cam-block, and
means for simultaneously swinging said

icks out of the normal operative position
‘eoncurrently with the act of retracting the
cam-block radially. : »

7. In a knitting-machine of the character
described, the combination of the knitting-
cylinder, a horizontally slidable cam-bloc
having oppositely beveled sides, front and
rear knitting-cams secured to the inner or
concave face of the block, a pair of self-
dropping swinging narrowing-picks mount-
ed on pivots extending g)erpendlcularly' from
said beveled sides, and means coGperating
with the picks for automatically swinging
the latter upwardly and away from the cyl-
inder-to an inoperative position upon mov-
‘ing the block rearwardly. )

8. In a knitting-machine of the character
described, the combination with the verti-
cally movable cam-plate and means for actu-
ating the same, of the horizontally movable
block D carried by said plate, knitting-cams
secured to the block, a pair of swinging self-
dropping narrowing-picks mounted on and
carried by said block, and means for limit-
ing the downward angular movements of
the picks to position the free ends of the lat-
ter 1n the path of the butts of the working
needles.

9. In a knitting-machine of the character
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described, the combination with the kmit- .

ting-cylinder and needles mounted therein
having outwardly extending butts, of 2 self-
dropping swinging angularly mounted nar-
rowing-pick having its inner or free end
provided with a seat normally positioned in
the path of and adapted to receive therein a
needle-butt, a manually slidable cam-block
carrying said pick, and a knitting-cam se-
cured to the inner end of the block, said cam
forming a stop for limiting the pick’s down-
ward movement. B

- 10. In a knitting-machine of the character
described, the combination with a revoluble
knitting-cylinder, and needles and sinkers
mounted therein, of a horizontally mounted
radially slidable and vertically movable cam-
block, kniting-cams and narrowing-picks
mounted thereon, and mechanism for actu-
ating the block in said vertical direction at
predetermined intervals; constructed and ar-

ranﬁed so that upon retracting the block ra-
dia
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'the needles in the non-working p

933,443

npously-with_draﬁvn from the bpérative posi-
tion to permit the adjacent needles to be de-
pressed in advance of starting the machine.

11. In a knitting-machine of the character

described, the combination with a revoluble

* knitting-cylinder, and needles and sinkers

movable therein and revoluble therewith, of
a horizontally mounted radially slidable and
vertieally movable cam-block, knitting-cams
secured to the inner end of the block con-
tiguous to the cylinder, a_pair of oppositely
disposed self-dropping picks mounted on
said block at an angle inclined to, the axis of
said cylinder, each pick arranged -to alter-
nately receive a needle-butt and carry its
needle to a higher plane during the narrow-
ing process, the picks resting upon and be-
ing supported by the butts of the working
needles during the circular knitting; con-
structed and arranged so that the act of re-
tracting the cam-block from the cylinder in
said radial direction operates to simulta-
neously withdraw the cams and picks from
the needles to render them temporarily in-
operative. : »

12. In a knitting-machine of the character
described, the combination with a revoluble
knitting-cylinder and needles and sinkers
mounted therein, of a suitably. mounted
spring-pressed cam-block D, swinging nar-
rowing-picks and knitting-cams mounted
thereon and carried therewith, and means
for automatically raising and lowering said
block and its members at certain points in
the knitting of the stocking, said devices be-
ing provided with means for permitting the
cam-block to be manually inoved horizon-
tally in an endwise or radial direction, for
the purpose hereinbefore set forth. ,

13. In a knitting-machine of the character
described, the combination with a mechan-
ically revoluble knitting cylinder, and
needles and sinkers movably mounted in and
carried by the cylinder, of a stationary
bracket E, a central upper cam E' secured
thereto, a pair of oppositely disposed self-
rising widening-picks T adapted to swing
on pivots, supported by said bracket, the
axes of the picks being inclined to the axis
of the cylinder, a gage-plate located be-
tween the bracket and the face of the cylin-
der having said picks in yielding contact
therewith for limiting their upward move-
ments, and means for automatically chang-
ing and controlling the position of the gage-
plate at predetermined points during the
knitting of the stocking.- :

14. "In a knitting-machine of the character
described, the combination with the revolu-
ble knitting-cylinder, and butt-needles and
sinkers movably mounted therein, of a sta-
tionary cam E! for guiding or 1posii';ionin.,«g:

ane, a pair
of swinging self - rising widening- picks T
having the inner or free ends thereof adapt-

ed to alternately receive each from the ends
of the gap two of said pesitioned non-work-
ing needles, whereby the joint action of the
latter while revolving with the cylinder and
the resulting swinging movement of the
pick depresses them to the lower or working
position, and a device for positioning the
icks with respect to the needle-butts where-
y the former remain stationary or inopera-
tive while continuous circular knitting is
being produced. '
15. In a knitting-machine of the character
described, a vertically arranged annular
knitting-cylinder, butt-needles and sinkers

‘slidably mounted therein and carried by it,

means for introducing the knitting-yarns to
the needles, and a suitably supported revolu-
ble bevel gear rigidly secured to the lower
part of said cylinder, in combination with
a vertically movable normally elevated cam-
plate H having the cylinder revoluble there-
in, needle-actuating and needle-supporting

.cams secured to and vertically movable with

said cam-plate, means for rotating said gear
to actuate the cylinder,  and devices for
swinging the knitting-yarns out of operative
position and for automatically dropping the
cam-plate, whereby the needles are corre-
spondingly depressed and the work cast off.

16. In a knitting-machine of the character
described, the combination with a knitting
cylinder, needles and sinkers independently
movable therein, devices both for rotating
and oscillating the cylinder during the pro-
duction of a stocking, and a vertically mov-
able non-revoluble cam-plate H having a
cam-ring M secured thereto and practically
encireling the cylinder, of a manually mov-
able cam-block mounted on said plate and
provided with knitting - cams, a pair of
swinging inclined narrowing-picks mounted
on said cam-block, means for -elevating and
lowering the cam-plate a short distance,
mechanically actuated instep-cams, a pair of
swinging widening-picks mounted, on oppo-
sitely disposed inclined pivots, and means
for automatically changing the position of
the last-named picks so as to render them
active and inactive with respect to the
needles.

17. In a knitting-machine of the character
described, the combination with the cam-
shaft, a wheel or member revoluble thereon,
a pattern-chain mounted on and carried by
said wheel, and pawl-and-ratchet members,
¢t and ¢, for intermittingly actuating said
wheel, of a ratchet-wheel ¢ fixed to said

- shaft, a pawl A8 reciprocating in unison with

said other pawl ¢* for actuating the wheel ¢
means codperating with said chain for ren-
dering the pawl 4® temporarily inoperative,
a small ratchet or multiplier wheel intermit-
tingly revoluble on its own axis and revolu-

"ble bodily in unison with the ratchet-wheel

e, a member %' concurrently movable with
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pawl ¢ for axially rotating the multiplier-
wheel, the latter having one or more of its
teeth extending radially above or beyond
the adjacent teeth-of wheels ¢ and ¢ so that
when it is brought into operative position
the engagement of the pawl member %' ro-
tates it and at the same time automatically
swings the pawl from its wheel ¢ to render
the latter temporarily stationary, and hav-
ing the depth of one of the teeth; v°, of the
multiplier-wheel lower than the others so
that when it registers with that of the con-
tiguous tooth of: wheel ¢ the pawl ¢* re-
engages the latter ’to resume normal action,
substantially as described. ’

18. In a knitting-machine of the character
described, the combination with an endless
pattern-chain, and means including a pawl-
and-ratchet device for normally feeding or
advancing the chain in an intermittingly

‘continuous manner, of a cam-shaft, means

including a pawl-and-ratchet device for ro-
tating the shaft, a small revoluble ratchet-
wheel 4% eccentrically journaled on and car-
ried by the ratchet member of the last-named
device, and means for automatically advanc-
ing and positioning said wheel so as to be

‘engaged and rotated by said chain-feeding

means.at a predetermined point in the knit-
ting operation, thereby for the time being
utilizing said feed action for revolving the
wheel in lieu of advancing the chain, and
having a point in the periphery of said
wheel adapted to permit automatic reéngage-
ment of the pawl with the ratchet to again
advance the chain, and means codperating
with the moving chain for rotating the cam-
shaft a short angular distance thereby cor-
respondingly advancing the wheel ¢* from
its. former rotative position. .
_'19. In a knitting-machine of the character
described, the combination with a feed-wheel,
an endless pattern-chain movable in unison
therewith, and a reciprocating pawl for nor-
mally feeding or advancing the chain in an
intermittingly continudus manner, of a small
suitably mounted toothed wheel adapted to
be axially:revolved by said pawl, having its
upper or outer teeth when positioned for use
extending radially beyond the adjacent teeth
of said feed-wheel, the bottom of one of the

* teeth of the'smaller wheel being deeper than

b5

the others and arranged to register with the
teeth of the larger wheel, and means for au-
tomatically advancing the smaller wheel into
and out of ogerative engaé_}';e'ment with said
moving pawl, consfructed, arranged and

- adapted for use substantially as hereinbefore
* described. : '
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20. In a knitting-machine of the character

described, a main or cam-shaft, a revoluble
feed and sprocket<wheel, a continuously . re-
ciprocating pawl or member for rotating
said wheel, and an endless-lug-carrying pat-
tern-chain fnounted on and movable by and

‘changing the position o

£33,448

in unison with said wheel, in combination
with a cam-wheel or member secured to said
shaft, a reciprocating pawl wovable, in

unison with said other pawl for rotating

the cam-wheel and shaft, means actuated by

‘said chain-lugs for moving the cam-wheel’s

pawl into and out of operative engagement
with the cam-wheel, & multiplier device or
toothed wheel ¢¢ movable with said cam-
wheel, and means for temporarily suspend-
ing the normal intermittent movements of

-the pattern-chain while the multiplier is in

action. » _

21. In a knitting-machine of the character
described, the combination of speed-chang-
ing gears, an intermittingly revoluble drum
provided with a substantially concentric pe-
ripheral cam-rib f* having a V-shaped. form
cross-sectionally and having a plurality of

‘transverse openings f¢ formed therethrough,

the forward ends of the ribs forming de-
flectors to the right and left alternately at
said openings, and a pivoted clutch-actuating
lever adapted to engage said speed-changing
gears having its lower end V-shaped and
adapted to bear against the adjacent beveled
side’ of said cam-rib, arranged whereby the
lever is automatically swung laterally from
its position upon its engagement with said
deflector members while the drum is moving,
substantially as set forth. o

29, In a knitting-machine of the character
described, the combination of a revcluble
needle-carrying cylinder, a device for auto*
matically changing its speed of rotation at
predetermined intervals, said device includ-
ing in its construction a pivoted clutch-lever
having its lower end provided with a ver-
tically adjustable tip member b* having bev-
eled sides, and an intermittingly revoluble

- drum or member having a peripheral rib or

flange substantially V-shape cross-sectionally
against the'adjacent side of which the said
tip member bears, arranged so that upon
,of the tip endwise
with respect to the rib ‘the degree of lateral
movement or throw of the clutch is slightly
altered. . S B

- 93. In a knitting-machine, a needle-car-
rying cylinder, means for moving some of
the needles upward out of action, a pair of
coGperating pivoted throw-down or widen-
ing pickers, each provided with a spring for
swinging it ypward, a device actuated at
predetermined points in the production of
the article being knitted for limiting said
upward movements of the pickers so as to
place their free ends in the normal opera-
tive position in the gath of the butts of the
inactive needles and also for holding the
pickers in the lower or normal inoperative
position away from -the needles, means po-
sitioned above the pickers and forming with
each of the latter a track for moving the
row of inactive needles upward from their
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. position one or more of the advance needles
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of the row in the free end of the other or

companion picker, and means for deflecting |
‘the pickers downward to place the inactive
. needles in the lower

* or normal knitting po-
sition. , :

24. In a knitting-machine, a needle-car-
rying cylinder, means for moving some of
the needles upward out of action, a spring-
elevating throw-down or widening picker
formed with a cam surface on its upper side
to further elevate the needles above their

normal non-working plane, said picker be-

ing mounted for movement into its upper
and lower operative and. inoperative posi-
tions vespectively, means for effecting said
movements of the picker, a stationary cam

arranged to coiSEerate with the said cam sur-’

face of the picker so as to successively de-

press the further elevated needles back to

the non-working plane, and a picker-lifting
spring whose tension is sufficient to over-
come the friction of the needles in their
grooves. ' ' ’

25. In a knitting-machiné, a needle-car-
rying cylinder, a stationary bracket member,
a pair of codperating throw-down or widen-

_ing pickers, each formed with a cam surface

on its upper side to further elevate the

-needles above the normal non-working plane
and being  pivotally mounted on said -

bracket, means for moving the pickers into
the lower inoperative position, a positioning
member having the pickers in normal yield-

~ ing contact therewith, a fixed cam codper-

- ating with the said cam surface of the pick-
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ers arranged to depress the said further ele-

vated needles back to the normal non-work--

ing plane so as to positively position them
with relation to the notch .of the fellow
picker, and a spring for moving each picker
back to its normal elevated position after it
has placed its needles downward into the

knitting plane, the tension or force of said |

spring being sufficient to cause movement of
the needle butts when they encounter the

S tssae8

said cam surface and insufficient to prevent
the operation of the gicker to depress a
needle encountering said notch. y

- 26.:In a knitting-machine, a cam-cylinder

19
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having a stitch-forming cam and a lifting.

picker, both mounted for movement into
their operative and inoperative positions

respectively, and means for positively mov-

ing the stitch-forming cam into its inopera-

tive position, and the latter having means-

for causing the lifting-picker to mové to its

- inoperative. position on the movement of the

stitch-forming cam into its inoperative posi-
tion, .
27. In a knitting-machine, a cam-cylinder
having a stitch-forming cam and a lifting-
picker, both mounted for movement into
their operative and inoperative positions re-
spectively, means for positively moving the
stitch-forming cam into its inoperative posi-

‘tion, and the latter having means for caus-

ing the lifting-picker to move to its inopera-
tive position on the movement of the stitch-
forming cam into its inoperative position,

| and a spring acting against the lifting-
 picker and tending at all times to move the
_same into its operative position. -

- 28. In a knitting-machine, a cam-cylinder .
 having a stitch-forming cam and a lifting-

picker, both mounted for movement into
their operative and inoperative positions re-

-spectively, the cylinder'being slotted for the

movement of said stitch-formingcam and
lifting-picker, and one of said movable parts

having means” associated therewith and

adapted, on the movement thereof toward
its 1noperative position, to cause the move-
ment of the companion movable part toward
its inoperative position, and a member
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mounted exteriorly of the cylinder, on which

the lifting-picker is mounted for movement.
Signed at Providence, R. 1., this 23d day
of March, 1906.

Witnesses:
. Geo. H. REMINGTON,
" Cuarrrs C. REMINGTON.

JOSHUA D. HEMPHILL.



