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- UNITED STATES PATENT OFFICE. -

EMIL J. FRANCE, OF PHILADELPHIA, PENNSYLVANIA

CIRCULAR-FASHIONING KNITTING-MACHINE,

091,711,

b e Y

| 'Aﬁplication filed August 27, 1908, Serial No. 332,150. Renewed E}1r:1;a:}1':u:-;1}T 5, 1910. Serial No. '58_5,519.

To all whom it may concern:

Be it known that I, Eann J. F RANCK, 4
citizen of the United States, residing at
Philadelphia, in the county of Philadel phia
and State of Penusylvania, have invented a
certain new and useful Cirenlar-Ifashioning
Kuitting-Machine, of which the following 1s
a specification.

- The prineipal objeet of .the present inven-

tion is to provide a civeular kuitting ma-

chie whiclhe will not only automafically

shape the legs of seamless ~tockings in the
course of their manufacture, but also auto-
matieally make seamless heels and toes.

~Another object of the invention is to pro-
vide for such a nmchine a comparatively

~simple and “very reliable construction and
- arrangement of parts.

25

30

35

40

45

50

partly in section showing mechanism for pe-

To these and other ends the invention
camprises the improvements to be presently
deseribed In connection with the embodi~

inent of the invention illustrated in the ac-

companying drawings and finally claimed,

In the drawings, Figure 1, is'a front cle-
vational view of a machine embodying fea-

tures of the invention.. Fig. 2, is a similar

view of the right-hand end of the machine,
having reference to Fig. 1. TFig. 3, is a top
or plan view of the machine shown in Fig. 1,
Fie. 4,18 a transverse sectional view talkoen
through the needle eylinder and drawn to an
enlarged scale. Tig. 5, 15 a plan view partly
In section taken on the line 5--35 of I, 4.

I1g. 6. is a transverse sectional view talken:

on thi line 6—¢ of g, 3, looking toward

the rigrht.
the back of the muchine and looking toward
the front of it. IMig. 8, is a sectional view

illustrating one of the pawls shown in Fig.

5. Fig. 9, i¢ an enlarged edge view of one

~of the cams shown in Fig. 8. F 1. 10, 1s a
face view of ratchet iwheels shown in
Fig 11, is a top or plan view. with parts
broken away and showing the same pawl gs

shown In Fig. 8, together with some of s
accessories. Iig.192,isa topor plan view of a
cam shown at the upper right-hand part of
I1s an elevational view

tuating.: the parts to make heels and toes.
Fig. 14,1s a front elevational view of mecha-
nism for changing the stitch height while

needle cyhnder 5.

| at. Fig 7, is a detachedd sectional:
view through the needle eylinder taken.from:

{'and throw off the stitches.
Fig. 5.

" Specification of Lettérs Patent. -~ J°q tented May 9_,'19.!_1;"

malking the heels m;_d toes and Figﬂhl.ﬁi—Ql,'l

are detail views hereinafter referred to.

- There are four legs 1, on top of which is a
brace 2, of generally I-shape, and the legs

are arranged at the ends of its eross-arms.

3, are side frames of generally hollow ree-

(angnlar shape and which are arranged upon

o)

60

the brace 2, and ecarrv the bed plate 4. On
top of the bed plate 4, and centtally thereof -
and toward the front is arrdnged a fixed ~ - ¢

of_-fhe

98, 1s a ring secured to the {op

needle cylinder 5, and arranged inside of the

circle  of ' needles. It is provided with
notches for the web holders 59, Arranged
around the ncedle cylinder near the top

thereof and in fixed position, is a conical or
nclined circular bed «, having a depending

apron 6, which is provided with needle

grooves inclined to the needle grooaves of the

cylinder 5. 5
b, are additional or calf needles arranged
in the inclined grooves and which are put

in{o action with and taken out ol action in.

70

75

respect to the mam needles, so as to shape

the leg of the stocking.

The bed «, s carried by a ring ¢, fixed to-

the cvlinder 5. This conical bed a, consti-
tutes a way upon which the cam carrier 7,
rotates, | | -

53,18 a ring carried by an arm 54, r18ing
from the ving 7. This ring 53, has a threa
gaide 35, and 1t also holds the latches against
accidental closing.  This, ving 53. also car-

ries a guard 56, for- the latches of the calf

needles, This cam ecarrier 7 is provided

with twh cam's &, and @ s one, d, is a cam for

making the calf necedles 5. knit; and the
other /', F1g. 15 is a cam called auxiliary or

80

86

90

cast-off cam for throwing the calf needles

down so that they may be put out of action
There is no

thread carrier opposite the cam d*, so t .at
when it permits the néedles to be put out of.

action they do not secure a thread. This cam

“d*, comes into use when the wide part of a
stocking is completed.” These two cams d. -

and d*,"do not work divectly on the needles

b, but on jacks 07, which are arranged on top
of the needles b, and in the same grooves.

The main needles are not operated. upon

directly by their cam, but are operated UpPOR
through the intervention of jacks e, ‘which

95 "

105

100_=; .
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'.20 préevent m er runhing

._-?125 ‘the fashmnmﬂ of: the'

'_;cut of engagément with theip jacks’e.

L nng, iswork

o IThlS rod 10, 15 connected to.

ieentral]y pl’i oted lever

o .whieh s eonneetcd with ‘oge. -alni . of " bell
-Cranik “lover- 12, the other.

. connéeted: wmh a-clutel to b descmbed
" -‘.-shdit 13 “On Whldl

30. ¢

_ 7_35
40

‘ _-&5

| :_110' the jacks from cmnmcr

55

5 the

mng 8,18 either’ révolved to. 1mke tubes, 01:
ol rocated durmg fa: h T

r I|:-_-|.-I_"'
S "

AR theu' turn dre:. operﬂted by the'c cani e‘ of
-“the. Xing. 8, which’ Tevolves.

around: the: ¢yl
indei 5, 1upon d:suitable’ Wy formed on the"
bed plate 4. " The’ Jacls ¢,ave

same: gmoves -as the: needles: " The. cani|

- To* ‘fashion™the: “hegl::
fashlonmg pressels fo arranﬂ'ed toiwork. in-
radial grooves formed i
around the needle eylinder:and. attaehed to |
. the’ ring "¢ "On. ‘this Tast mentmned Ded:.f3,-
and beneath the parts - f%:‘there . ape ways:
upon ‘whickh: travel two: -part: stmppers FHand
f5 -which. may . have an-edge cam - which’
pushes the- pressérs. £ing to- dlsentrarre the
-'needles from - their: ]acks the spring. of tlhie®
oﬂ'sets of the needles servingto pueh them
out. " 575 are SPring pressed pIumreJ_s ‘which,
of the strippers FEand:
<:f°% “There is'a seml-elrcular ring -9, avhicli
~:whert élevated .clears all ‘the” needles and:
- Which 'when depressed engages. the. eﬂ'—qets
in.the needles which #re out of action diring

heels and- toes, and thus’
buttsof- these needles
This’
éd. up. and. dmm by a- rod 10
‘one endof a.
11, the otlieiend. of:

“the ring. pushes the

g lJ

-arm:of- ‘whleh 1S5

the bell-crank 19: ) IS ﬁx‘ed
TUns ¢r es’f--—mse of:the. machifg : ._uul lms twpon.
~it-a’ eluteh Shlfflmr AT o (Ifln' 13); 4115 1t
“also: héasan-arm g* (Fig. 2), which is worked:-
by afeam ¥ 7-of Tatéhet. wheel: 20 (K1 9y,
50, that the cam. ratchet” wheel" g werhe the:
Tig "9 and “the ‘clutch and-
“spect to arms 33: The: skirt: of; the rmg ¢y
shown:'in . J 19.:4, 15 et | away .as shiown it
“thefront of: Flrr 5580 as'to. aceommpdate
“the arm of the rmw
‘works’ the jacks: fm
somewhat peeuhar in
-wo wings g3
between ‘theé fwo . WINgS. and ther(, IS:
g% under "the bottom

the main needlee 15
that eacly” jack ¢,-has:

Wwing, gt~ that: l{eeps
down after thé pas—-
-sage-of the: edm,. 0 TN
The cam’ ¢l fm: the need]e*Jecks cenelsts
ef a V—%haped Ppiece of steel motinted Slldnb]}"
B ‘half ring: fi; - Fig. 16 arrdnged above:
the une‘ 8
tICdlIV n-asoeket’ ls,, carrmd bV
“the- 11nu‘ 8o S TE alsh consists of a2’ Fine. %,
I‘1g. gy cut to (,orrespend with, the V-sheped
part and. hawng sliding coninectiniwith the-
. Ting '8; g6 that. ‘both’ parts of thecam” lag |
A, htt]e when" ‘the: ditéction - of
" the ring. 8. is changed, . The. rmg- 7, cirries-
ithe eams for the fteluemng needles* “The|
. part-T. CATTIeS o fixed” arin 14, {o: which-is

centrally pivoted an arm15, havmfr its inner

& ATy anfred I

1. a bed 75 mounted:

The |

9 The cam. el that -

J.Ia.

: tmn inavhiel) 16 1hay 1

part’of the

end cenneeted wuh N bl(:el ehdtble-ul ). st
cem A The uther
dehed to it ; A Spring A%
sidei or the ether of the-
“holds fhe arin: 1vand e

ie - ]Jlat‘ed

T dm\n an - the Ting’ 7, angd. attached o fhe:‘;.‘-,
end-of his. *mn Tas at-

W ]11{::1 adiraws {o one: -
pivot point and {hus .
vin: ' in, eithei ]:I()ﬁl---

'Ihe Tocd: o

18 shrL..lﬂe 101{1{"1111; in'the atvmd 2, aml-

15 ﬁtted with “two Cany 72 mtd 2, I*w
spdced 2 _pdli Vhen.: the red i, 15’ ele
thi

so.as to lift the"

1tetl:l__-'-‘ |
cany ¢ 1% struck by the: [ower eross-arm .
onthe . p‘ut 15, tufning, it
Team: ¢ p,ifori mmpl(\. after ‘the ‘widest .
stoekmﬂ 18 <,01npleted Svhen the " -

1 rod: 4518 deple*«sed thé eam 218 slrng k by so

“thie upper crosssmmr-on tlie, part 15, and. llm»{' 5

‘:ﬂthe e, v,

@ 1“1s "operated
-Beneatly the.
| elevate: it I‘ ig.. 14, .

Dracket  in: wInch s

¥

IS
‘111{1

by . hlgh ‘part 5
rod A,

The ring’ 8, {ftrrlee.

I"hn; Tod 4, 1. lnled_‘
by an.aim: 49, oht meh shaft.
On the” other en-d of Shaft - +50,
I'is -;lllb‘thel' armn 51 pre]eotlwr n-a
.j;iappesﬁe tothat of the arin 49 ~The-arm: 51, -

011 the:disk: f._;i}' g

‘are, Slellﬂ"S ten(hnn to--_'gc-'

l{m ered so-that the Avinoss it e
-of #he' jaeks Jr pass:over. “the cand- o},
are:not - 0pe1*¢ted by It
;.,-.:mr} m\ewd
[ 505 Fig. 6. |
dlrectln:m-.j'__.f -

meunted;. HE 1{;t¢1table{ o

1.shaft havmg A cam AT of cireular form with -

e .projection 6n-the” arm. 71,‘-, so. that the ¢ir-
“eular: part- holds-the TINg Ay doun and the’

| flatténed. part pemmts 1t to. rises

I stiteh - durmfr heel

pose iy to lower the. gt
.:mﬂ toe T aeluonmrr

hshaft whleh carries.the cam 27 also ealriee a

| tappet. cam. /z, , hraying:

|-sleave’ ftnd “the. sleeverlias three’.
[ AR und 7 “ont ity of 'whieh one-f! iy
‘Otie. A2
vided-with a geay.:

,}u'm A5
.'_'hlfre /z,“* and; ]g“,‘ on the rod: l{'}
the™ cam: m re-. [

aQ posﬂmnmw .Spring
2%, wliich ODEI‘eltES‘ hl;e the :spring -of- the
"Phet tappet ‘eam: Faﬁ 1S 5t1 (te L lw

16,-15" - main: Qi 1ving  shaft (.f.u'wuw X

-One: & 15 Joose and -
wheel, < TPlie pulley /:

18 loose

for-higli- speed. hen meluzw tubes, and the

.'j:-fml]ey &Y s for
md g4 and ‘the . CAINE- werks E
a I'lllﬂ'-“

‘;;”‘Shaft 16

iéels and toeg:” "The- inner- high speed ')ulley

'_--ﬂe dl'IW“w by Wﬂy of: the spur. Wwheels A, 13, i
| and D, and when- cluteh L, Tfrgs. 1 ;md
115

1871n° englfrement Wli‘h wheel D tum'-,

15 s anx oscﬂlatmg shaft ’1111:;. -shafb 17

1 tt. 16 and 1tls, revolved a:nd ha:_-, a link 1.t.

2, behind the.."

. flattened. pm‘tmn This cam’ epemfee upenp.—_
95

“The pur-
and ma Le a qu)':;er
“The

10

10,
pn]le}a Ty,
{ast tmd |
|11{)- o

110
low-speed Wh{,n fashioning: -

1 o
_;,carmee A q1mdmnt 18, ; havmg two arms. RS
;:lhelfe is. am}thel shaft 19 g2
and eu[)ported by-4 Fod i yathiat i 8]
_.whrch IS
?'fzmladrent

120"

conneeted to. the -arm L2 of. the - -
_ and: to a.wheel E, fast on-shaft 19,0 .
~The -wheel. D; ‘migshes. w1th the wheeli E o) e -

“the "c-’haft 19 so. a5 to' rotate it ‘and oselllate-'-:-:;

IeVQ]HtIOH of i

-the - quadrant The “low

-and’the: hlgh speed
- rectly to-gear. A,
- and gearrun leeee ol the sleeve ‘lhe chitch

L attached to. the shaft 16 m.ey be made to_'_f 13

fspeed pulley Ly 125 i
1g.-1T is connected to- gear D, by .a'sleeve, = -
pulley oy 38 wnnected d1-'

130



. 901,

&

.1 engage a pinion ¥, which meshes with the

quadrant 18, so as to oscillate the shaft 18,
‘or the clutch may be made.to engage the”
wheel D, so as to rotate the shaft.

& 21, is a controlling ‘shaft and it 15 fixed |

and does not rotate, but s number of parts
rotate on it. On this shaft 21, 1s a drum 922,
- consisting of ‘a collar at the middle, afid on

each side of the collar are strung a number |

10 of ‘washers each of which has twa teeth, but.
the length of the face of the leading tooth

- ¢4 18 not the same on. each pair of washers;
for instance, this length is the same on the

- two middle washers and is greater on the
15.successive washers toward the respective
~ends. Each of these teeth ¢, pushes one of
the calf needle pressers 2, which are ar-
ranged in grooves in a bed ¢y carried by a
bracket from the bed 4, inward to release a
26 calf needle from its Jack, and all of the
calf needles are thus held by the pressers £,
engaging offsets 74, in such position that the
butts are clear of the Jacks 0!, while the
toe, heel and ankle parts are being made,
25 then these teeth #, on the two middle washers
pass by their pressers #* and the latter get

In between the teeth and remain thus for
one-revolution of the ring 7. The greater
length of faces of the leading teeth of the

36 other washers holds the corresponding press-
~ ersin so as-to keep the corresponding needles
out of action. See Figs 18,19 and 20. The
drum then moves until the teeth ', on the
-middle washers or disks pinch the needles

45 out and then rests for three or four courses, |

then the teeth clear-the pressers entirely and

and the pressers t%, corresponding to the two

40 disks or-washers next on opposite sides are,
after an interval released from the com-
parativley long leading teeth ', and the de-
scribed operation is repeated, and this takes
place with the successive disks,

**  The washers and disks are. clamped to
form the drum 22 between the ratchet wheel
20, and the part T which has a single tooth.

- The pawl 23 works the drum 22 by engaging

y the wheel 25. 24 'is'a ratchet wheal also

9% engaged by the pawl 23 and it is loose on the

shaft 21. 24, has deep cuts, 1s large and is |

loose and the pawl stmply turns it around -
~until it comes to a low tooth and then the
. pawl engages-25 and turns it so as to give
%% the drum a rest motion and thisis repeated
at intervals. The deep ‘cuts oceur in pdirs

so that 25 is driven two teeth and then let
rest. The wheel 25, has a pair of high .

. teeth. The wheel 25, has teeth so that 1t
%% may be driven by the pawl and it is driven
- to turn the drum. This pawl 23, is carried
by an arm o, worked by the rod »* of an
eccentric 26, on the shaft 16. There IS on
the shaft 21, a ratchet wheel 27, Fig. 9,

Which is part of the cam wheel g2, which | .

-
i

run continuously or reciprocatingly as has
been described. "This wheel 97 , 18 started by

a lug on the right (Fig. 5) of the pattern :
chain 28, so that the pattern chain starts 7o
the wheel and gets its pawl v out of the

! works the clutch L, that makes the machine

I'space 2° 1nto work on the teeth F 1g. 6.

The pawl % works with a long stroke, but.
shield 27, Fig. 2 holds it clear of the tceth
except at the end of its strolke, -However, 75
there is a high tooth v% Kig. 6 which ex-
-tends above the shield so that it receives a
long push, and this long push shifts the
clutches properly. . -
. The sprocket wheel for the pattern chain so
1s attached to the sleeve twhich has on it.a
ratchet wheel 29 Fig. 21. There is a pawl
arm 30, which carries the pawls 2% and ¢* - -
that work the wheels 29 and o7, v? 1s also
provided with a shield made in one piece 85
with the shield »7. This arm 30, has a link
v, that goes'down to a crank arm on the
quadrant 18. There is a rock shaft z, that -
goes through and is carried by the drum
and 1t is provided at one end with an arm 90
@', arranged under the pawl 23, that works
wheels 24, and 25, and at the other end with -
an arm- 2% that has on its face a cam lug, .
A spring on shaft z, tends to turn it for
causing the arm 2%, to lift the pawl 23, A 95
lug on the left of the pattern chain 28,
engages the cam lug on arm z*, and turns
the shaft into position for causing the arm
@’y to permit the pawl 23, to work 1ts ratchet _
wheel, | | o - 100
There are strippers 7%, and £, which work
around on the bed as has been stated and
are movable around .the central head and .
their cams 7, (Fig. 5), engage the pressers 1, |
and push them in singly. These strippers 105
are worked by pawls of which there are
four, two %' and *, for each stripper, one
to run 1t one way and one to run it the -~
other. Each stripper has oppositely ar-
ranged teeth; of which the coarse teeth are 110
above the fine tecth. The pawl 7', takes -
the upper or coarse teeth and the pawl »2, @
takes-the fine teeth., In narrowing.]?)alf the > =
needles are put out by the ring 9, apd the.
pawls 7 drive the strippers toward the top- 115
of Fig. 5, cugaging for this purpbise the fine
teeth one'at a time. The operation of ring )
9, 1s automatic and is accomplished through~ - . .+
parts 10, 11, 12, 13, ¢* and cam ¢2, on ratchet
‘wheel 27, s has been described. The shield 120
9%, permits these pawls to operate only at - .
the-ends of their strokes. During this, the
springs g*, lie to one side of the pivots of
the pawls ', and hold them out of dction. .
At the end of the narrowing, pins ¥, strike 125
the tails) of the pawls y' and throw them  : -
Into action. The pawls y’, then engage the
coarse teeth, one'at a time, and return the
strippers, However,.the pawls 4? remain.in
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+ully speaking under bed " The frame %,
. - 051 1 lE_S'. ﬂ] l( 1 1[‘5;1“11 : y‘?: lb C( H]IIGCtE d b y | i‘l |

1o

. '.2{-)

S
Gt

L by tlictea m 47, and the other end of -which

s conpectdd: Lo the vod -4 ~The camn 47 3y
o cafried by the- wheel 27,7 “Fhe’ object “of

50

--rall the tubular work . and : low speed o
.. Tashioning the hecls:» nd “toes. - The-shaft
- 17 has'two hearings, éme in“encly side frame "
-3, and" these Bearings: dre. comparatively far-
“apart-gorthat tlie shaft is well supported for
- earrying: andactnating {he crank . gear L'

Loo vapidly.. At the end of the retuin trave]
C-oof the stiippers;: pius. Yo -thvowtot  turn the
11“155(1 out-ol actign,.. . .57 T il e

‘Fles-the' part g,- for-shifting’ the ‘crank. 34,

-arranged sbetween the'cylinder and -a sta-
Clonaiy tube 43 and’ provided Fith- a’ éam.
o tlie top which works the web holdeérs.
- "The:Uelt shiffer-rod. 45 is. pushed - toward
- the deft in ' Fig. 4 by a spring 46, and it is .
- shilted: foward the right Dy a.-cam 4 on.
20 stherpart 27, Figs 9, through theinterventien
- ol lever 48 one’end of which is acted: tipon |

- The stocking -is maude froin -toe to_lcel,
- T the beginning a few:courses of a tubiilar"
20 fabrie ave knit upon-all ‘of ‘the’ needles of .|
o thie necdle eylinder 5;orin other words-upon-
o allvof the needles whiceh: have ‘vertical mo-.

"h

-

. .
T a
-

o Tod:i'i to HE 1%&@;&;:‘ arir -y 1-.?;;'.'{_1'Ii -a shaft '4‘32,.1-;
Ly B 1)
“Lengages: ateam- o crank. 31, provided with

that-has: o fork 83, o1 2t anid“the fork. 83, |

a rollev and splined on .the shaft 19.":Tlre-

>

arties the part y2, aiso-car- -

with the roller ‘on “it-intg-the Tork or ot

both the knilting cams and also asleeve 42,

Ll
- ¥

i -high-specd: foi”

shiftng the belt is to. abtad

o o

* 22 o s b wath a lug-160,
+__-+__....- .r :‘ L X r ¥ i : + . e L . I _ . . - . R . ] .
ekhere s leitentar fisine. 3% with' two

AArmS i cand ', that Hayve pon-them the’

SIS e Lt nay themn “to rotate it-and with it, the cams g% and 47..
eRawlstytand: 2 and it arranged “gener-

the shaft 1

L] -.l
1.

]

‘that its'pawl begins

‘vanced info such. position’ that a lug on its.
right-hand ‘side in. F1g.'b, comes. 1n contact .
Flgg. and thllStllI‘IlS the:

The cam:47 operating upon-the rod 48 shifts

-' if1_1(_3_"-b'élt{;'-'Sl;i13pjer'rd_d_— 49, totard the right so
that: the belt runs:u pon the pulley %%, and
this stows-thé  machine ‘down: because  the .

pulley 22 drives the-avheel D, by means of
i sleeve and the speed gears A B, and. C;

3

%5 and. thus 'the pawls shift’ the. strippers
o ands £ inc the mannetr- described. . The-

sare: cutout, . The cam g2, thereupon turns .
the shaft 18. The-result-of this is “that the -
half ting 9, is dropped-“and its lower edge
_ it-into - the fork catchesthe -off sets 61; Fig. 7, of Approxi-
ofit, Fromsthe: gl att 16, beveled goariig | ' *

it drom L hevel “mately -half the needles,  sometimes called - -
o0 tarns e vertical  sha ft' 41, whieh ‘turas:

Instep - needles &; an d-thus pushes them out.
1.0f engagement : with "-their jacks . so- that

-they are out of -action. -'The movement of -
- the-rod~10, brings ‘the pin %Y, Fig. 2. into-
-such position that it operates upon the tap-
pet-AP, and thus lowers’ the cam &, thereby
making a looser stitch, - The movement: of
the shatt 13, also shifts'the clutch I, so that
L1t engages the -pinion F; which is. turned
first 1n-one direction-and then.in -thie -other
|- by -means of the qua drant 18, "The turning -

~of:the:shaft 13, also shifts the crank 34, into

engagement with the fork 33, IFig. 18. Thus -
‘thé:tod ', ‘operates 6 vediprocate the- ring

result -0f this is that.the toe is fashioned. -

tion: " For this-purpose ‘the belt s on- the | initial courses, - During this time the pawl

" pulley % THe eluteh is in. engagement with

45

- Jore rotated:in the sanie-direction at n cony-"

f_ 55

-2 the spur. whecl 5 ~and the shiaft 16; is there- |

‘patatively:-liigh “speed * through ‘the gear |
TRk TS B Rt G = B 5 & e I N I ok

Wheels-A, B, Cyand D. The rotition of the'| Thre; LA Har ankle |
‘shaft 10, acting’ through the beveled Wheels'| and_upoi ‘its” completion’ a Tug oni the left-.
40, rotates’ .the .canr 1ing. 8, and’: also. the't.
¢y work 'the needles up.and down, the cam.
.on: the.sleeve 42, gpera
~9Yyand the rotating rin
99,.and ‘with-1it the thread carrier. 55, s The:|
- various movenients of-the other parts. of the l

consequence. of' this

| the-jacks.

b

Iing 7y revolves thi
thread carrier. 55. : The;

-

4% works in-

tes- the web holders.|-

o

chain again. turns the part 27 and.the oper-

ation is_the same 2s. when the toe is made.

- in-the space. %, When it is. proper
that -the “heel ‘should” be ‘made the pattern-

| The . further: travel “of “the part 27, shown
An I'ig.-9, operates to vestore the parts to the
_position first described, it being understood -

[-that the ‘order is reversed. in- that the high
:speed 1soagainiavailed of -after all of the
parts ha ve.-been . returned- to their. original -
positions.”” The foot part of the stocking is
then-manufactured in fhe manner which has -
been- described -in" connection” with: the" few

Thﬁi:ca-fjigﬁ‘thé:'t";ub‘lilaﬁ ;ahkl’e‘..pprtibn is made -

hand -side “of the. pattern chain - (Fig.. 5 )

-collides with'the arm 2 and turns.down the -

arm 2% which-hasbeen holding the pawl 23
out of action (Fig.:10), the pawl 23, thére-

the ring 1 upon “begins. to "diive’ the. drum "22. " The"

|.initial motion of this drum ‘permits the two -
ious m of the oth of the | middle needles that work on' the inclined .
“1achine: are so; timed ‘that the knitting ele-- “bed to: come into. action and ‘the subsequent -

.. ments shich théy control are ‘out of opir- ‘Ioyements bring the needles outside of these.

. ation: . In tlie drawings, however; ands for

the sake of clearness the various parts liaye.|
" “been showii prineipally in their.intermediate |
. positions;. but . those skilled in the rart will

<+ inderstand: hew the. timing .should be a¢- |bu L il ed needles as.
- complished: Upon the- coinpletion: of these: | ‘they-are: brought mito play so that the calf...

65

b

[ ]
L |
L]
4

two ‘successively into operation in the man--.

-

ner  that has  been described, The result of -
this is-that, the tube. is fabricated not only-
| by: means- of the. needles of the cylinder 5,

but also by means of the inclined needles .

-

Lo

L1 I
-
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clined needles are brought into action
rotation of the drum 22, the arm 2!,.is car-
ried by the drum clear of the pawl 23, so
that the pawl 23 continues to turn the drum

-until 1t has made substantially a revolution
whereupon the arm @ again lifts the pawl

out and the drum remains at rest while the
widest portion above the calf;which may be
called the kuee" portion, is- being made.
When the stocking is sufliciently long, a
side of the pattern
chain again operates to turn the part @1,
and permit the pawl to bring the drum to
its initial position in which the pressers g*
(Fig. ) ate in vange of the humps #4, thus
detaching the inclined needles & from the
jacks 0. Prior to the pressing in of the
pressers ¢%, the cam d, has passed by all the
butts ¢* of the inclined needles b." Beiore
the cam d*, reaches the butts 724, it has been
elevated through the action of the rod 7, and
1ts accessories, which rod ¢, 15 lifted by the
lug 52 (Fig. 6). When the cam a', 1n ele-
vated position comes to the butts 2!, 1t pushes
the meedles 4, down, throwing off their
stitches so that their humps #4, are in range
of and are pressed by
the needles b, are disengaged from their
jacks and remain out of action while the
few courses are made which intervene from
one stocking to the next., -

Immediately after the cam @' in elevated
position has passed the butts ¢+, it is returned
to 1ts lower position because the high part
52 has passed the .lever 51 and thus lowers
the rod 4 The inner sleeve 43 serves to
permit the work to pass down through the
cylinder without contact with the intermed;-
ate rotating sleeve 42. At 75, the needles
are off-set so as to allow the hooks 76, at
their -lower ends to be pushed clear of the
hooks in the jacks and the humps or off-sets
77, 1 the needles afford the pressers f, an
opportunity to detach the needles from the
jacks even though the pressers may operate
a little out-of time, thus Jamming is obvi-

ated. The ends of the pressers are slightly |

rounded and thus by engaging the humps
they serve to hold the needles against
dropping. . - | SRR |

Certain features of the machine described
herein constitute the subject-matter of my
1 p{plication for patent, serially numbered
276,371, . S

it may be desirable to attempt to sum-
marize the foregoing specification and de-
scription to the pattern mechanism and this
accordingly will be done. - -

Of course the only pattern that the ma-

chine is concerned with is the shaping of -

the tube and it may be said that m opera-
tion there is first knit a short tube of rela.
tively |
then the foot part which. is a tube of small
diameter, then the hee!

by the 1 calf

out of action and also

the pressers £, thus !

small diameter, then the toe is knit, |

part, then the leg or |

S

diameter and then the small tube of small
diameter, which is a repetition of the be-
ginning of the operation. L
When the_initial tube of small diameter
1s being made the drum which is shown at
the top of Fig. 5, is at rest and it is holding
the additional or calf needles &, out of engage-

action, by the means and instrumentalities
which have been heretofore described.
Under these circumstances the main needles
are knitting the small tube, belng operated
by the revolution of the cam ¢', while the
drum is standing still as has been stated, the
pattern chain is being driven and is ad-
vancing as has been described. The toe is
then made and during this operation the
drum still stands still, but a lug on fthe
right-hand edee of the advancing pattern
chain, Fig. 5, sets in motion a ratchet wheel
27, which is therefore driven by its pawl
and this ratchet wheel 27 sets in motion the
ring 9, which throws half the main needles
. the strippers, which
by first throwing the necedles out of and
then into action, rirows and widens for the
toe, all of which hasbeen in detail described
above. After the completion of the toe the
foot part is made and when this is to be done
the ratchet wheel 27, has come to rest, the -
drum remains at rest and the main néedles
form a tube under the action of the cam e
Upon the completion of this foot portion
the hee] is to be made and to do this another

lug on the right-hand side of the
chain shown in Fi '

_ . 9, again starts up the
ratchet wheel 27, w

ich continues in motion

and causes the parts to narrow-and widen to

make the heel.” The parts have .been de-
scribed dbove and also thejr manner of op-
eration 1n effecting this work. To make the

4

portion, which is of relatively large -

70

‘ment with their jacks and therefore out of |

75

80.

85 .

50

95

100

pattern

105

ankle part, the drum stands still, the pattern

| chain continues to miove and a tube of rela-

tively sm&ll-diamet_er_ 1s made in the manner
as has been described. The next thi g 18
to make the calf or widened portion. For
this purpose a lug on the left-hand side of
the pattern chain collides with the arm Xz
and turns the rock shaft X, thereby permit-
ting a pawl; which has already beén de-
seribed, to come into play and rotate the
drum. In consequence of this rotation the
additional or calf needles b, are brought into
actlon in the manner that has been described
and by the means whieh have been referred
to, so that they take part along with the
cylinder needles and fabricate the -tybe . of
larger diameter. It -may be remarked that
while this wide tube is being knit the drum

110

1156

120

125

is again standing still and when this wide

tube is long enough, another lug 1n the left-
hand side "of the pattern chajn, shown in

¥ig. 5, again gperates the rocker arm which

operates the dr

ing pawl of the drum in I

130
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such a -way-tnat -the drum “is' ‘moved :suf- i unhook - the: needles::from the jacks ‘and-to: -

ficiently ‘ta throw out:the calf needles, the | hold~the needles, ‘substintially as. deseribed. .
- -particular: mechanism by : which:; this- has'| 6.-In"a knitting machine thé combination.

. been ‘accomplished has - already ~been : de- | of aneedle cylinder and an inclined:needlé . -
B sertbed, L bad, needles for the needle cylinder.and for 40
oo Lelaimy o0 :the bed; cams and. jacks having: hook eon: -~

oo LA knitting machine: “comprisingthe | hection with the necdles; means Tor-cofimect

.- Gombiniation-of . a- knitting ‘cylinder having. | ing" and: disconnectinig -the jacks and ‘the..

.. needles:arranged for vertical'motion; 2 bed ‘needles, . mechanisms - for.- detuating said -
10 .1nclined 1n'respect to the axis.of the cylinder. | men ns: to- produce: heels;: toes’ and *shapsd 75 -

. .
r

“and having a-set of needles a dapted“for | fegs, «nd & single pa ttern chain for-.aitos .
movement: at anmclination to.the vertical |z tically . ¢ontrolling -all* shid ‘mechanisms, .-

-and “hetyreen ‘some-.of -the “first’ m entioned™ sulis tantially as’'deseribed: -/ %7t Fiie R
- Tigedles, mechanism ‘for automatically throw-| - 7.. The combination” of &1 inclined needle. .

15.:1ngsome of the vertieal needles into and out | "hed. snd its: eam. ring -and “jacks; needles ‘80-..
ot action:for widéning and narrowing heels- - Eooked. to said-jacks;: pressers for.unhooking -7
and toes; means for automatically operating-{ the nesdiés, 4. dram. providediwyith a ritchet
~.all-of "the vertical: needles to:malke - tibular ~wheel ‘and with high parts for actuating the.
[ work and automiatic devices for successively. | oressers, a-pawl for the ratchet:wheel, means’
-20 throwing the inclined needles into action to 1 carried-by the ‘drum-for’ throtwin o' the,pail 85
o :widen the - fubylar- fabrie,” and : antom atic’) out.of action; and a- pattern charn’ foricons: - -
“mechanism for throwing the inclined necdlés |t rolling..said . ‘méans;: substantially .ds cdesl.
-out:of aGtEOH,SUbﬁtﬂntlmll}f asdescubed “'seribed. - e I R
LA 2eK cireular’ knitting ‘machiitie | provided-| .~ 8. In ‘¢om bination. & drum:provided. with' .
2
. and with inclined needles arcanged adjacent:| ‘the- ratchet - whesl“and - turning:-the" drumy ..
10 group less than all the upright néedles,|: nieans: cairied by-the drim~and ‘including: -
all'sald needlés a rranged.to make.plain kn it-: | “provisions . for *f.'i:fl‘l_ifbfﬁ?‘_-i;ll__'gj ‘the . >pawl. gut-aof -

N
| R
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5. With: vertital :needles; arringed -in - circle*|-a: riatehet wvheel, o diiven pawl for. driving90- .

-, I *x

< ting “and+.with . means .- for- automatically |:action and-provisien s‘engageable by 2 pat-- -
30. pperating ‘theupright needles-t6' fabricafe |'terit-chain, and. a.pattein chait for actiat- 9% -
w the toe, foot, heel  and ankls ortions.of -4 .ing said means,”substantially ‘as ‘deseribed. .
stocking ‘and. for -automatically. causing .the | + 9. 13n a lmitting maching tlie combination. -
2ncined. needles” o cotperate “with ‘the' wp--| of n needle.cylinder and its needlés, actuat:

. :right needles to shape the calf and fabricate |*ing imeans for reciprocating said-neédles'and.” .
“85 ‘the ‘knee: portion. of  thé ‘stockin g; substan-}"from. which mieans the needles ma ¢ berdis- 100
i hally-as described. . e i engaged By sprin ging:them, a halff ing sury i

8w A knitting -machine - provided with: a-| roundmg: one-half of the eylinder and net-

- -single. cylinder: having' Vertical - needle | .mally clear'of the needles'and-adapted. to-be-

. /grooves and.a ‘cam ring, jacks arrangedin |.shif{ed” to press upon-and.. Spring some of. - -
40: the.needlé groaves of the single ¢ylinder and |- them thereby disco nnecting them:from their ‘105
opératively. and always-in ‘engagement ‘with | actuating. means, ‘and .deviees:for - shifting, "
the cam ring, needles arranged in the.needle [-said aine. in the directiomn of the length-of.
- grooves having theéir: lower ‘portions off-set - the- e e+d-'les',;fs'_-i,.1'bgt{_i ntially: as:-described. ™ is

- Anrespéct -to their upper:portions and. pro- |- . 10. The ‘combingtion:of: a -needle éylinder

45. vided at theirdower endswith hooks adapted. | and 1t ‘néedlés; ‘actuating means -connected , 110

+ to-the jacks, and devices for unlivokin and | with the’ necdies £0r -deEaating ths aod
détaching the needles from. the jacks; sub: |'from:which “means: the: Heedles may "bé..de- -
istantially s deseribed.. *o 000w ached by, springing them, a generally, semi.
2724 In combination . grooved néedle cyl--| eirenlur ring surounding: the ricodlo afltn. -
*0:inder and. its Kiiitting cam, Jacks oporated by, | der- and in. one position cledr.f the neadles 115

the. cain: and provided with hooks and. ar- }-and in the other position adapted-te; spring

-
- I-I'

Tanged, in; the needls: grooves,” necdles-ar: | 'some-of -them: ‘ind: disconnect: them’ from-

“ranged- in “the' needle  givoves and off-get|. their actyiting ineans, and. devices for guito-"
.8t their lower ends and provided with hooks:| métically shiffing said Fing 3. the: direction:: .
5. for engaging , the jacks;.and. pressers for.0f ‘the length of said-needies, substantially. 120
- shifting thé-off-set ‘ends ‘of. the udedlés: to7| a8 described:: = "~ P L
;relear the Jacks, substantially as:described: - = 5 11 g cirenlar -knitting: machine ‘Having,
<..~5;"The ;eombination of 4. neédle eylinder - in -combifiationy 4’ ¢ylinder:-and: diak;; 330% .
- hgving-needle: grooves; “a: vam - ring, jacks | equ ped - with @ ’set: of needles;, those of*one. : ..
60° srranged in the needle grooves and opérated |-eet - being  isposed bt a5 sonte. s glein 125
- by the cam ring and iprovided with hooks; | réspest: to those :ofthe- othierset; “but both:
“needles p rfd?i'clég with offsets and huinps ind ?'..}'-;H;rt@f\?iﬁ'g;::-#.sf_i_ft‘:hés: _bo: the ‘same: fage: 6f. the:
- hooks: for engaging.thejacks, and pressers:{ wob; . means. for knitting. “first. upon “the.
~iihlaving: concave: working end§ corresponding ':';.J.i"eé'@flés‘ﬁff one set to'produce narrow, tubas v -
-85t the -form of fhe’ humps-and adapted to.}, lar; searmless web; and thenupon said-needles: 130
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and_a progressively increasing number. of

- 10
15

20
- tern chain, and a drum having high and low

3
- dis

the leading tooth in each pair is in aline-

30

- unhooking the needles, substantially as de-

atively arranged in respect to the disks for

- 45

12, The combination of a needle cylinder
‘with ‘the needles, a knitting cam. for oper- |
ring for disconnecting certain of the needles
~.and jacks, an inclined needie bed provided
detachably connected with the needles,

- for oscillating it, devices for actuating the

1n length of face from the center of the

ably hooked together, a drum rovided with
- teeth arranged circumferentially in sets and
-~ whereof the leading tooth in each set is in-
- 40 : *
~“crease in length of face from the center of ;

-hitying’ grooves, jacks arranged in said
. ot b- _ 2 - - . = : : :
~ grooves and having their hooked ends open-

991,711 . - - 7

needles of the other set to gradually widen |
sald tubular, seamless web, and means for
simultaneously rendering ‘inoperative: the
needles thus progressively introduced.

and its needles, jacks detachably cormected

ating the jacks, strippers for disconnecting
the jacks and certain of the needles, a part

with needles and a knitting cam and jacks
means for revolving the knitiing cam and

strippers, pressers for disconmecting the
Jacks and needles of the inclined bed, a
controller shaft provided with. controliing
mechanism including a cam wheel and a pat- 1

parts for operating the last mentioned press-
ers substantially as described.

13. The combination of an inclined needle
bed provided with jacks and needles detach- |
ablE hooked together, a drum consisting of

xs each having a pair of teeth whereof

ment and whereof the leading teeth increase

drum toward the ends, and pressers oper-.
atively arranged in respect to the disks for

scribed. | | o |
14. The combination of an inclined needle
bed provided with jacks and needles detach-

alinement and whereof the leading teeth in-

the drum toward the ends, and pressers o per-

unlocking the needles substantially as de-
scribed. : ' - r

"15. The combination of a néedle cylinder |

ing 1nward, needles having their lower por- |

50 ‘tions offset and provided with outwardly ar- |
-~ ranged hooks, substantially as described.

16. In a knitting machine the combination
of necedles heving humps and pressers ar-

. ] ’ L] [ - -
: ;-I-r l.rey -
. Ol -n
B L] - -"."' - 1*‘ wh' r )
N ST T ' Xt o

ranged at right 'angleé, with the needles and
having their working ends concave in simili-
tude with the humps.to hold the needles in

‘two directions, substantially as described.

17. The combination of .a thread guide

structure a needle cylinder provided with a
way for. a cam ring and with an inclined
needle bed and needles, jacks for the needles,

and a cam ring provided with a knitting

cam and with 4 second movable cam for
* positioning the needles clear of the thread

of the guide, substantially as described.

. 18. The combination of needles, jacks de-
tachably.connected with the needles, means
for actuating the jacks, pressers for detach-

ing the needles, and a cam drum adapted to
0 -

actuate the pressers and consisting of a shaft
having a central collar and cam disks ar-
ranged on opposite sides of the collar, sub-
stantially as _é)escribed. L |

'19. The combination ‘of a table, a knit-

ting cylinder arranged at the front of the
table ‘and

provided: with a rearwardly ex-

1
-
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tending inclined needle bed having needles, -

and ‘extending partway of the cylinder a
horizontal controller shaft arranged at-the

rear of the table, and mechanism on the con-

troller shaft for throwing said needles out

~of action, substantially as described.

20. In a knitting machine the combination
of the needles which increase the diameter
of the tube and extend part way around the
machine, a cam ring adapted to operate said

80

85

needles to make them knit and provided with |

an auxiiary movable cam, and means for
shifting the last mentioned cam when clear
of the needles, substantially as described.
21. In a knitting machine the combination
ot the needles which; increase the diameter

of the tube and extend part way around the
machine, a cam ring provided with a knit-

ting cam adapted to make said needles knit
and with an auxiliary cam adapted to make

said needles cast off stitches, said cams being

spaced apart, and a thread carrier adjacent
sald knitting cam, substantially as deseribed.
_In_testimony whereof I have hereunto

sioned My hame. o
| ' | EMIIJ J.'_FRANCK.
In presence of— '

Wha. J. Jackson,

Fraxx E. Frexco.
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