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oandouseful Improvements in Sigker-Aetu- |

automatically rendering the sinkers: {em- -

40

“ipingthe qunehine as at the completion of
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To oll whow it may concern: : Cod
Be it koown that I. Joston . Hese-

L AMLL, 2 citizen of the United States” of 1

-America, and & resident of Central Falls.
.6 in the counly of Providenice and

- Rhode Tsland. have invented: cortain new

ating Meaus, &, Tor Re ‘oluble-Cyvlindoer
Knitting-Machines, of which the following
is a speeifieation, - _

- In a co-pending application for. patent
«.filed by me .in the. United States Patent
- Office, Serial Number 308,106, I have shown
iand deseribed. an -organized “circular kuit:
ting-inachine for ‘antomatically producing

19’

. fashioned _tubular_artigles_g- L ;
. My present’ invention relates; fo 1mprove-

- ments i knitting-machines. of the class or .
e type sjnst - refervedto: and -mdre -especially |
20

to-improvements in the -sinkers and eor-
related. parts, and it consists - essent ially in.

ovel ..construction;” arrangensent * wird
neans for actuating said ‘members, all as.
nore fully hereinafter described and cla imed.

The: object: I have'in view is to provide’
knjtting-machines of the civcalar type with'
neians for automatically woving the sinkers
sintosand ‘out -of action with relation to the
s meedles, ) o . R
2\ durther object of ~the Invéntion is. {0
: ovide knittine-maehines” with nicans Tor |

sucéessively advancing and retracting {he,

sinkers as i noviial koitting, and means

Coperatively connecled with the sinkers for
“simultancously vendering then inoperative.
Son A Turther “objeet of the invention' is to |
- iprovide knitiing-muchines with means for:

porarily ineperative in advanee of the « tup-
ping ” operation.. .
< By means of thiy invention the act. of
- lifting the latch-ving, so-called, after stop-

s cstoeking, coperates | thirough intervening
devices - to automatically move ' the - corre:
A sponding sinkers out of the normal working
©position, all the sinkers then lying in a sub-
stantially true-circular path and being in-
operative.. - Now, upon applying the trens-:
fer-ring to the needle-cylinder preparatery
i-to the “topping” operation the points of
said-ring readily position themselves at the
wrear: of the. respective. needles. While the

sinkers, &., are in this position the cylinder
2 with the transfer-ring thereon msey be read-

o
R .

State of | .

.sectional view,

- jacent parts.  Fig,
csponding. plan view..
"plan view of the -cap-ring; showing the

sinker-cam, ‘&e., when in the normal - oper- .
5 is’a transverse sec: .

Cand the sinker-cam

ily rotated at will in either diréction' By‘ the

. attendant without liability of injury to the

transfer-points by the sinkers;. this feature
I cousider of especial practical value. ,

In-the four accompanying sheets of draw-
ings, Figure 1 represents, in front eleyation,
portions of an antomatie civenlgr knitting-

achine having a revoluble needle-éylinder

and embodying my: present’ invention, the

- yarn-holding bobbins and supports therefor

being omitted. . Fig. 2 represents a-vertical
‘ in enlarged 'scale, ‘taken
through the center of the cylinder and gd-
] 3 represents- a’ corre-
Fig. 4 is a partial

ative position.” I'ig:
tion taken through  the ‘upper partiof:the
eylinder, &e.,-on-the

position,* Figi-6.is ‘a similar
Fig: 7
8 is an end view of'the y

&ewvin reduced sseale: 5
Iwould ‘state in ‘advance of

arn-changing.cam

a more.de-

~tailed description of the novel features of
the invention (hat in ‘the autoniatic stocking"

Ienitting-machine A;; represented-in Fig. T,
the knitting or needle-cairying cylinder N is

niechanically revoluble, .- The pattern-chain
B, as well as.the wheels, &c:, movinted on the
main or cam-shaft s, are adapted to.be in-

termittingly- rotated” at predetermined in-
tervals and in one direction only by mesns of

controlling mechanism.-operatively connect-

“ed with' devices. through the. medium: of
‘which the cylinder is rotated at a relatively
_ plain ‘ér con-
tinuous circular knitting is being produiced
fly. reduced speed

increased rate of speed while':

and - revolved -at a- X
while being actuated in a rotar -reciproeat-
ing manner during the ‘formation and pro-
duction of the heel and toe portions-of the
stocking. - R BN

The power used for ruhnin%ethe ma;:hine'

s transmitted through or by a belt p* travel-

ing such that when the belt is

central-Tine 5 5 of Eig.
j-4; showing the sinkers in the normal oper-

[-ative” : _ ‘ 1Y view-
taken “on line 6. 6.of Fig.: 4, “shoiving “the’
horinally inoperative position of the sinkers.
15w scetional view ‘similar to” Fig:
-5 but showing the wedge-pin withdrawn
with its sinkers. ad-
“vanced to the inoperative position, and Fig..

60
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ing in one direction only and at a-substan-
tially uniform speed; thefarmnﬁement_be-.
hifted onto .

110
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o

the pulley p the speed of the cylinder is
relatively increased and when in engage-
ment with the pulley p! the speed is mate-
rially reduced, the machine automatically
stopping and locking itself in position when
the belt is shifted back onto the idle pulle;

% It may be added that the driving-shaft

s has a miter-gear n* secured to its inner
end intergearing with a fellow gear = se-
cured to the lower end of the cylinder N

. thereby correspondingly rotating the latter.

The frame or housing a of the machine

~:and supported by legs a* is designed to in-

15

“close practically all or at least the major

portion’ of the working parts except the

-, needle-¢ylinder and other members support--

“'ed by thetop or table a® of the frame. |

The needle-cylinder N, see Fig. 2, is tubu-
lar, its periphery being provided with uni-

formly spaced lon%xtu'dlnal grooves for guid-

" ing the movable latch-needles n* mounted-

_therein. ~ Usually about -one-half of the total

__.number of ‘needles have what are termed

S lQng-b’_utt's » n%, the remaining needles hav-
.25 ‘ L)

ing “short-butts™ nt, .. -

2 \
The . needle - cylinder, -as' drawn, is pl‘(L;

' 'vided at the top with a fixed inner rin

_member o* having radial grooves formed in

" its upper and lower portions and alternat-

30

ing with said needle-supporting grogves

~.formed in thé¢ cylinder. proper.. The outer
. "edge of the ring projects above but does not,
* . however, extend laterally beyond the bottom

.35

. of the said cylinder-grooves. A laterally

extending flange 7%, termed the sinker-ring,
encircles the upper oiiter 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

Yy

seated and ‘supported the thin horizontal

. ..endwise movable sinkers o, the function of
 the latter being in general substantially. the
- same as that-of sinkers as usually émployed.

45

The inner wall of the sinker-ring is cub

away.so as to.form a continuously open en-

.. -larged annular clearance space o® hetween it
~and the adjacent outer surfaces of the wall

. of the cylinder for the free escape of lint,
- &e. . The ring is rigidly secured to the cylin-

50

der by means of screws, all as clearly shiown
in Figs. 2 and 6. The sinker-carrying ring
portion of the revoluble needle-cylinder is

- surmounted by a recessed stationary cap-
. ring G;.the latter being supported by said

b5’

member 7° and held in the horizontal posi-

", tion-against rotation by suitable means eon-

60

nected therewith and with the standard ' in

which_ latter -is pivoted- the latch-ring C.
Sece Fig: 3. . The under side of the cap-ring:
is provided with a fixed cam 6%, Fig. 4, and

“concentric groove of-in operative engage-

65

‘ment with the outer end portion of the said

supported. sinkers, wheteby the latter are re-
ciprocated in their seats, ‘while at the same_
time heing carried bodily.around and. in-

1,015,733

actively in said concentric groove o* by the
revolving cyiinder. The ring G, see Figs. 2
4 and 5, 1s further provided with a suitably
mounted normally stationary horizontal cam
a0, also located in the path of the sinkers and
at the usual knitting or stitch-forming por-
tion. The construction and employment of
the last-named cam is novel: It extends
through the side of the cap-ring and ter-
minates in a bent arm w? arranged to form
a space or opening o® between it and the ad-
jacent peripheral snrface of the ring, the ar-
rangement being such that a downwardly
extending.dog or finger 20" fixed to the under

‘side of the latch-ring member and posi-
“tioned in ssid opening maintains the cam in
-the normal retracted or operative position to
properly ‘gctuate the sinkers in-a sucoessive.
Upan stopping the machine, as at

manner. !
the complétion of the work, the act of lift-
ing the latch-ring withdraws said finger

from the cam, a push-spring o at the same-

time automatically advancing the latter in-

‘wardly to its limit thus {emporarily and si-
‘multaneously moving - the. corresponding

sinkers' thereon out of the normal working
yosition, see Fig. 7, all the sinkers then reg-

istering or-lying in the circular path and.
being moperative. By means of this device

the points of the transfer-ring veadily posi-
tion themselves. back of ~the respective
néedles when the operator applies it to the
cylinder. preparatory :to the “topping” op-

70
75
80
85 ‘

90

eration. ~After the topping process has been! /"

effected the act of returning the latch-ring
to the normal position reintroduces the said
finger ‘w? into the open space o* and auto-

‘matically forces the cam - and the sinkers
thereon bick to the operative position im-

mediately preceding the resumption of knit-
ting, See IMigs. 4 and 5.

_ The following deseribes’ means for feed-
ing the_yarn # to the needles after it is con-

dueted from any suitable supply or source.
“to-and threaded into the cye & of the guide
‘d*: To the shaft ¢ is secured a drum f hay--
ing, as drawn, (Figs. 1 aid 8) a plurality of-
interruptéd peripheral cam-ribs f2, each hav=.

ing the front end of a swinging lever f* in
shiding frictjonal contact therewith. The
rear end of the lever ik attached to an up-

100
105:
20

s

wardly extending connection fi, of wire, ;
whiclh in turn is hooked into the rear end .-«

of a swinging horizontally arranged fellow

Tever or finger £ mounted to swing in the
upper end of and inclosed in the hollow
standard K seenved {o the top plate or table
2. See also Figs. 2 and 8. The other por-

tion of said yarn-feeding medns is atfached
to“and novable with the swinging Iatch-

ring C, the latier having a hofizontal double-

120

arin - or extension % in alinement, with the

conter of the needle-cylinder.  In the free

ond of said amn are pivoted, at @2 the three

small swinging yaricguides d'. normally

13¢
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resting upon and supperted by the free ends
“of the respective levers f% A spring o°
maintains each pair of members, d* and f5,
_in.normal contact. - The outer end of said
5 extension d* is adapted to rest upon said
support K thereby at the same time posi-
-tioning the ring C. : The inner or free end
- of each of said guides d4* is drilled at d* to

receive the knitting-yarn-and is located-con-:

.10 tiguous to the upper end of the needles, the
* arrangement being such-that whenthe ring
C is-dropped to its normal level position,

the cylinder then being in action or revolv-.

. ing, the members f* and 4* will then be in
15 the normal depressed position, indicated by
dotted lines in Fig. 2, whereby the féed
.yarn. (not shown) is properly .introduced
into the then open hooks of the needles pre-
~paratory. to being inclosed therein and

.. 20 knitted into the fabric as they (the needles)
+ . are successively depressed by members of
the cam-block D, in a well-known manner.
It may be added ‘that said levers, &c., are
- .depressed only when the free end of the cor-
25 -responding lever f* has dropped from the
cam f? onto the plain.or barrel -portion of
_the drum f. When' the members 2 and f?

" are in engagement the corresponding yarn-
. guide @' will then be elevated, thus throw-
30 1ng its yarn out of gosit'ion with respect to
“.;the circular path of the traveling needles.
"The relative position of the said members is
represented in Fig. 8, the corresponding

- position of the yarn-guide'being shown by
35 full lines in Fig. 2. g':' in other words, the

~yarn will then bég)rojected inwardly past

the back. of 'the needles and out of action..

It is deemed unnecessary to this specifica-

~:tion to describe in detail speed-chdnging and
40 ‘needle-actuating -devices, &ec., as means for
. vsuch purposes zre well—imown. . It may be

- 'stated, however, that suitably constructed-

and actuated narrowing-picks R and widen-
ing-picks T are indicated in Figs. 1 and 3,

45 the functions of whick also aré well-known.
The following-is an abridged-description

-of the general operaticn of a stocking knit-

ting-machine embodying my improvements,-
the machine being adapted say for the pro-

50 duction of half hose: After lifting the latch-
ring C (the machine then being temporarily
stopped) fogether with the yarn-guides and

pin ' connected therewith the spring o°
¢ instantly acts to. move the cam w and ‘its

55 sinkers toward the center thus placing-the
sinkers in thé inopsiative position; at sub-
stantially the "same time the attendant
presses downwardly the few needles' then
remaining elevated at the knitting point to

50 the level of the: other needles, followed by
placing the’ transfer-ring, with the stitches
or loops' of the previously knitted *top?
mounited ‘as usual on its grooved points er

- “quills,” in the proper position on the up-

65 per end. o' of the-needle-cylinder, the gaid

a

points then registcrihg with the respective

needles. Immediately thereafter the at-
tendant revolves the cylinder &c., one com-

"plete turn by hand thereby, through the me-

dium of suitable cams, &c., moving all the
needles upwardly. a short distance into the
transfer-ring’s -points, followed by simul-
taneously pulling 'the “top” dewnwardly

| and' removing the ring. The result of this

action is to slide .all the stitches down over
the needles and to open any closed latches,
-all the latter then being open and in contact

70

75

with the respective loops of the “top.” The -

_operator next swings the latch-ring down-

wardly to its normal or level position there-
by carrying with it the yarn-guides d*; the
latter, assuming the several members f, 72,
f%, f*.and 7* to be properly arranged and ad-
justed, dropping to the dotted line position
shown in Fig. 2 to successively introduce the
yarn into the then open hooks of the needles

80

LI

upon starting the machine. -The latch-ring -

in its' movement - automatically introduces
the wedge-pin w! into- the space o® thus
forcing the cam w_outwardly from the con-

| centric or irioperative position to the normai

90

working position, the cam at the ‘same time ’
carrying with.it the several ‘sinkers thereon -

and - forming with' the cams-¢® the cam-
shaped path o% see Figs: 2,4 and 5; It is

95

at or contiguous'to this'part of.the michine

that the stitches are: formed. Now upon

lifting - the - latch. o', -Fig.* 1, -the “spring- - -
pressed 'shipper-arm-p® - moves “inwardly - -

thereby automatically ‘shifting the driving-
belt from the’idle pulley p* past pulley pt-

100 -

and onto the. quick-speed pulley: p thereby -
starting the machine. The codperation of the -

now revolving cylinderyN, the sinkers ¢, the "

needles 72 vertically ‘actuated by suituble
cams mounted. in the cam-block D, &ec:, and
the said positioned sinker-actuating cam w
cause the needles to successively receive in
the then open hooks thereof the suitably
tensioned yarn .passing ‘through: the eye d*
of the said depressed guide, thus converting .

the yarn into_new loops or stitches and knit-

105

110

ting them into the loops of the “top” and -

immediately thereafter casting them off from
the top of the needles in the usual manner

‘{the’ latchés then béing eclosed) . into’ the .

top ” or web revolving with the ¢ylinider.

115 -

A -detailéd _description of the manner of -

" forming the heel and toe pockets of “the -
stocking- may -bg- found in ‘my . said- com--
patented -

ganibn ‘application, : No. 808,106, p
eptember 7, 1909, No. 933,443. The méch-
anism is so arranged, positioned and timed

120

that the yarn-guide 4t is gutomatically ele- .-

vated .(by means. of said members f, 7%, %,
f* and f°) thereby placing. the knitting-

125

‘yarn, or yarns, out of knitting action with . -

respect to the hooks of.the needles. The-

continued one or {wo revelutions of the eyl- . -

inder, &c., operates to_successively elevate

130
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‘25

b
all the. necedles through the last formed
loops to the upper normal level therehy free-
ing said loops from the hooks and opening
the latches, the hottom or free ends of the
latter then being: abové the Toops, the final
action. successively  depressing ihe needles

througli the loops, closipg the ‘latches and-

easting the loops off over' the tép end of the
then closed hooks, therehy automatically
stripping the thus completed stocking from
the needles, the work $till. being connected
with .the knitting-yarn. A\t substantially
the same instant the shipper p® is mechani:
cally actnated and shiffs the continuously
ranning driving-helt back onto the idle pul-
ley 7% thus stopping the machine. Upon
clevating ‘the latch-ring C, thereby. with-
drawing the pin-aet, the action of spring 0"
fovees ‘the cami ar, togrether with the sinkers
“sapported thereon, inwardly -to its limit
(see carresponding sectional view, Fig. 7)
therchy -auntomatically gnoving = the said

sinkers to: the .inoperative position. The-

cam i 1'(}{1111_1(\(1» to.its' novmal operative po-
sition, shiown in Figs. 4.and 5:by means of
said pin or aember ! of! the lateh-ring

~ypon dropping.the latter,. tedether with the

yarn-guides 4 anoumited: thereqn, to the nor-

1,2and 3. -

~.“mal horizontal. p sition-represénted in Figs.
T elaim as;myan T
“1..In ‘2 knitting;machine provided: with |

neentions—:

_a revoluble knitting-cylinder having aecdles

35

and sinkers.thonnted therein, a stationary
p-ring for. guiding. the sinkers 1n 2 con-
centrie. path, a normilly stationary .

~eated in said-path for succossively actualing

40

the sinkers i an endwise direction while
“they ave revolving in unison with the cylin.
der as in knitling; and. means for bodily
moving. the eain and the . sinkers thereon

_endwisce or transversely of the cap-ring. -

9, fn a knitting=machine of the character

" déservibed, the combination ‘with a revoluble

50

eévlifider and. suitably mounted needles and
sinkers revoluble in unison therewith, of a
stationary’ sinker-eap-ring for ghiding the
sinkers i a frue path, a-sinker-controlling

_eam mounted in the Fing and located in said

path wherehy. {he sinkers in passing under

“and in engagement with it are automati-

55

enlly retracted, and advanced with respeet

“to the needles, and means for advancing the

“am from ils normally stationary working
to thie inaclive position, whereby all the
inkers in the ring ave then automatically

~positioned and froe to revolve in either di-

60

reetion with: the eylinder-in advance of the.

Happing” operation,

deseribed cprovided wilh “a ;. non-revoluble

“eap-ring, a -sinker-netuating cam bodily

65

wnovable transversely of said ring, meaus for
antoraatieally advancing the eam inwardly
“fromi il operative position to render in-

"tion while said! ring-1i

-and ‘means -operatively conneeted”

am lo- {'movable partiof the machine to-retract. the.

3.A kuit.lhug-m:u'hihé of the dharacter {insaid ring;.of

1,015,753

operative the sinkers thereon, and means for
repositioning the cam and the sinkers on
it preliniinary to knitting. :

4. Ina lmitting—mnelﬁne of the character

‘described, the combination with v snitably

grooved tevoluble cylinder, and independ-
cutly movable needles and sinkers mounted

iri said grooves, of a non-revoluble recessed

cap-ring having the upper-end of the cylin-
der’ monnted in 'said recéssed portion, =

spring-pressed bodily movablé cam member

. mounted in and supported by said ring
and located with respect to the sinker-path,
and means for automatically: retracting the
cam and maintaining it in the correspond:
ing operative position. B R
5. Tn a knitting-machine of the character
described, the combination with ‘a_revolu-
bly mounted cylinder. having needles:and
sinkers movably/mounted. therein, of& nor-
mally ‘stationary sinker-cam arranged to be
advanced.toward the center of the cylinder,

83

thereby moving the, corresponding -sinkers .

prior to the “topping™ aperation and while’
{he machine  is - temporarily. stopped.. .n

90

swinging lafch-ring. a device connected with -

said ring for automatically
cam to

& posi-

s being dropped to
ylinder-in: ad- -

its limitior sinker:operat

its norinal position oxer the ¢yl

vance of restarting the machine

6:"A ‘knitting-machine- provided with'a ©

stationary ~cap-ring - G  spriig-prossed
sinker-cam- ¢ slidably " mounted: - therein

th

cem from the inoperative:to-tho operative

position, LTl ne
7. Tn a knitting-machine of the character

described, the combination: with-a revolu-.

95,

100 -

106

ble eylinder, movable, needles: and  sinkers .

mounted therein, a non-tevoluble or 'sta-’
tionary sinker-cap-ving-located at the. top

-of the eylinder, a.springspressed: sinker-cam

mounted in ‘said_cap-ring arranged: to im-
part. endwise  movément -to the sinkers,-a
swinging noimally ~stationary ~latch-ring

110

positioned close to the cap-ring adapted to .

encirele the -needles,” anda_dog or finger
movable with-"the ‘latch-ting” areanged to
automatically réturn the ‘sinker-cam to its
normal working position’ concurrently with
{he act of dropping the latch-ring into the
operative position. T N0

8. Tu a knitting-machine provided "with
a revoluble: cylinder having 'needles and
sinkers ‘movably mounted therein, the com-

_binatien, with a  stationary ' cap-ring : and.

g cam 1 bodily ‘movable
swinging latch-ring, means.

- .sinkeractnatin

carried by thé -
{ract siid-cam fro inaperative to the
normal working “posifion, and” yarn-guides
carr - by the Tateh-1ing for antomatically -
positioning "the” yarns: withi yespect 1o the

dh

115

120

Lida

atter ‘to. automatically’re-"

1A~
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‘needles when the lateh-ring is dropped to
its normal position. :

9. In a knitting-machine of the character

described provided with a needle-cylinder
having a sinker:ring secured thereto and
needles and sinkers movably mounted in
said eylinder and ring members, a cap-ring
located contiguous to and’concentric with
the sinker-ring; a 'normally - stationary
sinker-cam w arranged transversely of and
slidable in the cap-ring for imparting end-
wise movement to the traveling sirkers, and
means to -automatically- advance the cam
from the operative to the inoperative
15 position.

10

~ 10. In an automatic séocking-lmit;ting-maT ‘
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chine provided with a knitting cylinder and
independently movable needles and sinkers
a suitably mournted bodily movable sinker.
cam, for normally changing the position of .20
the sinkers thereon with respect to the
needles, means for movingthe cam from its .
pormal position to render its-sinkers tempo-
rarily inoperative during the topping opera-
tion, and means for returning the cam and 25
its sinkers:to the normal working position. .
Signed at Providence, R. I., this 30th
day of January, 1907.
‘ JOSHUA D. HEMPHILL.
Witnesses: ' :
Geo. H. REMINGTON,
Cauvin H. Brown.



