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T adlasheny it may convern :

Be it kvnowr that I, Evwarp BEvemanp
Piporon, a. subjeet of the King of Gireat
Dritain, citizen of Leicester, England, ro-
sidinige ot Leicester] in the county of Leiees-
ter, lingland, have invented new and useful
Improvements in or Relating to Circular-
Haitting Machines; of whieh the following
is a specification.

This invention relatesto circular lni tting
machires- and embodies certain novel fen.
tures and comsbinatisw of parts the nature
of which is-Wereinafter referred to.

A knitting machine, in mecordance with
this: invention comprises a circular series. of
needles all of which ave simultaneously mov-
able longitudinally for stiteh forming puor:
poses, and means for actusting the said nee-
dles en masse for that purpese. Rach nee-
dle is furnished with a separafe and inde-
pendent thread layer to supply it with varn
from wlhich to form its leop the swid thread
layers being arranged in a cirenlar series
above #nd in close proximity to the head or
hooks of the needles so as to Pacilitate. the
engagement of the thread by the latter. The
cirele of thread layers is arranged to be con-
tracted and expanded by an operable device
for the purpose of passing the thread at the
front and back of a needle amd cither the
needles or the thread layers (preferably the
needles) have an intermittent rotary move-
ment the one relatively to the other to faeili-
tate the engagement of the thread by the
needle hools and also to effect the formation

of patterned fabries as hereinafter nen-
tioned.  Lach needle is located in g groove
m the needle eylinder and the lutter prefer-
ably is shogged one or more needle sprees
relatively {o the thread layers between oach
course, the shogoing movement taking place
in the same or the reverse direction s may
be desired, such movement being governed
largely by the particular pattern it may be
desired to proditce in the fabric and in case
of patterned  fabries, different colored
threads may be employed as will be well
understood. A eiveular series of loop hold-
ers are also employed, the hooks of which |
tnmage the Joops on the needles, The said

series of loop holders is operated by a suit-

able deviee and at each eonrse is made to
expand and thereby release the loops and |

subseruently Lo continet torengage the loops

and hold them down while the needles are
rising:

The needles are operated: by w suitable de-
vice and there may be employed in combina-
tlor with the mif{ device, a slotted anmular
petterning wheel
brought into and out of action e caruge’ cer-
tanr of the needles tor produce tuck stitehes
as- will be hereinafter described.

The' needle operating device, the loop
holder operating device, and the dovice for-

operating’ the thread layors may each be av-
tuated through intermedinte mechanism by
a cam, and a suitable arrangement of worm
mecharism may be employed to- shog the
needle cylinder, said worm mechamrism bein

controtled from a pattern wheel. The tuck.

ing wheel or ring may also be brought into-

and out of action automatically by means
actuated by a pattern wheel,

In further describing the invention refor-
ence' wifl be hereinafter made to the acoom-
panying drawings, wherein :—

_Figure 1 is « sectional side view of'a knit-

ting machine constructed aceording to this
invention: Tig, 2 is a sectional plan of the
same taken on the line g—»b of g, 1. Fig,
2 Is an elevaiion of part of the pattern
chain mechanism shown in Fig. 2. Pig. o
is-a plan of same.  IMg 8 is a side view of
the mechanisms for shogeing the needle cyl-
inder and for controlling the tnekmg device,
g, 4 is a front view of the mechanisms
shown in Fig. 8. Tigs. 5 and ¢ are respec-
tively side and front views of an alternative
arrangement of mechanism for shogring the
neeidle eylinder, o

Like parts are designated By the same ref-
crence characters throughont” the drawings,

A knitting machine according fo this -
vention comprises a cireular series of latel
needles 1 (Iig. 1) ar anged in fricks 2 in
a cylinder 8 said needles being movable lon-
gitudinally in said tricks for stitch forming
purpeses. The needles 1 are moved en masse
for this nurpose by means of a devies 4 com.
prising a ring (Iig. 1) movable up and
down the outside of the needle evlinder and
which is adapted to engage the butts 5 of the
needles in 2 manner more fully deseribed
Iater.  The needle actualing' (raising and
lowering) ring 4 receives its motion” from

or rimg which may be
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adjustable rod 6 (Figs. 1 and 4) connect-
4 to o pivoted lever 7 (Figs. 2 and 4) ac-
tunted by means of a cam 8 on the main
chatft 9 of the machine, The ring 4 is assist-
ed in its up and down movements by a-piv-
oted srm 10 (Tigs. 1, 2 and 3), The needle
cylinder 3 is also furnished with a circular
series of loop holders 11 (¥ig. 1). these be-
ing avranged in tricks 12 formed in the up-
per end of the cylinder and located between
the needle tricks 2. Fach loop holder 11 has
& hook 13 for engaging the loop and in addi-
tion is furnished with a toe 14 by means of
which it is fulernmed in the bottom of its
trick, '

The loop holders are actuated i. e. eaused
to turn on their toes 14 by means of a ring
15 which engages buits 16 on the loop hold-
ors and is moved up and down on the out-
side of the needle cylinder by an adjustable
rod 17 connected to a lever 18 (IFig. 2) ac-
tnated by a cam 19 (Figs. 1 and 2) on the
shatt 9. 'The movement of the ring 15 up
and down on the cylinder is assisted by 2
pivoted arm 20 (¥Fig. 1) and the effect of
the up and down movement of the said ring
15 is to eause the civeular series of

v
F:

AT

[

i3 holders
11 to respectively contract and expand to
engage and release the loops.

Arranged above the needle cylinder is a
series of thread layers 21 (¥ig. 1) one
thread layer being furnished for each
needle. Each thread layer 21 besides hav-
ing » thread eye 22 has a“toe 93 by which
it is movably suspended in a_trick 24 in a
carrvier or holder 25 attached to a rod or
spindle 26 fixed in an arm or bracket 27.
The toes 23 of the thread layers constitute
the fulerums on which the thread: layers
move in the carrier 25 said members being
actuated by means of g ring-28 movable up
and down on-the outside of the carrier 25
and engaging butts 29 on the thread layers.
The said operating ring 26 is actuated by an
adjustable rod 80 connected to a lever 31
which in turn is actuated by a cam 32 on the
chaft 9 and the movement of the operating
ring 28 up and down the outside of the
carrier 25 is assisted by raeans of a pivoted
arm 33, :

The up and down movement of the ring
28 eauses the thread layers 21 to respectively
move out and in between the needles 1 as
represented by the dotted and fall lines in
Tig. 1, it being understood that all the
thread layers of the series move in and oub
gimultaneously between the needles 1 in the
cylinder 8. The threads 34 proceed from
¢he same or separate bobbins (not shown)
and pass through holes 35 arranged around
the marginal edge of a circular plate or
thread guide 36 fixed at o convenient height
ahove ihe needle cylinder, for example it

|
1

|
{
|
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may be mounted on the carrier 25 as shown
in Fig. 1. From the holes 35 the threads

34 pass to the eyes 22 and throtigh them to,

the needles 1. The before mentioned levers
7, 18 and 81 are pivoted on a rod 37 and
cach lever is furnished with a roller 38 or
gimilar means thereon to engage its respec-
tive cam. The cams 8, 19 and 32 are shaped
2nd timed and arranged relatively one to
another on the shaft 9 to actuate the needles
1, loop hoiders 11, and thread layers 21 in
the required taanner, the relative operation
of these paris being as follows. Assuming
the needles 1 to be dowa, the series of loop
holders to be expanded and the series of
thread layers to be contracted when in the
normal position, then the before mentioned
cams 8, 19 and 32 rotating in the direction
indicated by the arrow in Fig. 1, will first
cause the series of loop holders 11 to con-

iract 4. e close inward so that the hooks 13,

engage the loops on the needles 1, then the
needles 1 will be moved upward in the
cylinder 8, their hooks being raised &p-
proximately to the position indicated by the
dot and dash lines in Tig. 1, the hooks:.13
of the holders 11 holding the loops on the
needles from rising during the upward
movement of the needles. Then while the
needles remain in the raised position the

series of thread layers 21 expand 4. e. the.
moved outward;passixig»
8,

thread layers are
and carrying the threads 34 bebtween
needles to the position represented. by
dotted lines in Fig. 1 and while the thread
layers occupy the outward positien the
needle cylinder 3 is shogged 4. e. i is partly
rotated in one direction or the other the dis-
tance of one or more needle spaces rela-
tively to the thread layers which latter,
after the completion of the shogging move-
mont ave moved inward and carry. the
hreads back between different needlesythus
laying or wrapping the threads around the
wsedlos underneath the hooks - thereof.
\ ftey this operation the loop holders 11 are
moved outward and then the needles 1 are
drawn down so that they knit and form
the newly received threads into loops where-
upon the eycle of operations is repeated.

One form of mechanism for shogging the.

needle cylinder is illustrated in Figs. 2, 3,
and 4, and comprises o shaft 39 having on
one end a bevel pinion 40 which gears with
a bevel wheel 41 attached to the bottom of
the needle cylinder 3 which' latter is rota-
tably mounted in the bed 42 of the machine,
in the manner shown in Fig. 1. The shaft
39 is driven by & pair of gear wheels 43
from a shaft 44 along which a toothed wheel
45 driven by & feather 46 is slidable.
caid toothed wheel 45 is moved in one di-
rection or the other along the shaft 44 to

65 -

70

75

80

85

90

25

106

105

115

12§

The -

12t



b bbermadeec 57, 1T ln])mt 2er)
dol. v s )(T“ 32 D bermiit-
IR " 1:]m. Liantirmeedvoreann oot
e SEGno0f b hlhit i)
o s bt e 00w e cean 5
b ocenraslimgs maa mbele et
15 500 as: 160 oo 1 “dt "berent
v tleo adtdarr, D3 il P Glugyr Hilo
’1[ wepie 300 W ded o o
i b b ociboeer oo 09 o il
Floo cearn 700 saa tHes st vttt 200,
et reesslup ddrackl vingede fro
feedTenezt i meer i popaiic

1 vhbeddike s [eenghint o
b (oo aele AT mse thwe  bebl e
veok oo Bleslia T e
5t &dmnk{_, Chemeribed, a0
s €5 9400 T 6 e '1 s 1
Lveky s whtik 1] cemasaancidr bl
rocimeotleccHash G0 onw wnub %
Cemr o) wensedl b stloot o 1(1
att thar toonhbol vidlaen! 453
sl eragy s o b reee 11[» n
- Voo BBt ber oo prody o
‘,ﬁr‘Ln Jrsecncbhedied
aloestrad Dthothoy rasiog dop s
eyl doeuh e e Gl puttoe
e suC 0w hos ol (g v
ke b gt Lasp e SCO: s

079,144

uter 'ml secthbbed b anl A lu[[ Feranls cendored
theeeaks e vsed, thae medlbe coylirde: o
selepree s B bl saa mecow o o oblon 1 i pet i e s s
ozl ussree o]y s moas; Do weessz
o ke pediation o2t cmy ppedkeeeeroinadl
dteen,

ITre s tlee propes od " prollcing  trad

Wl

setichees theepe imanes Jor scontiomedd v bl ki 3

wece Mo groend Uy viugn 4b e ckdstdel ¢ wmehin
prtbeern whbed i pece podwee T (10 s 1wl
D 1l sdibss " B omiac ispased ¢ venmal (h
nr berdar ek gt c X s o i) onssitd py
T flcep s itdor o bl ee eeddds s vname kT
e livd e whokol e btk
(b esom o sslowrn e 978082 Pl el b
“Tiise deloed b cewsth e d termad wed thus
tentedcwnl cediene it it themadl podake s
o e Py Dl e o s msee L i
vy deech adtber ot bbcd Lok Heor e
facomppay i Ll \1' 1','.‘1- Lorer v o)
b eor tlo sl vitgn b WLt bod g,
0L viseeswiU D ohe riy B e des ol T e
1 eeddbess sy bt owo Lot ulm\t« Wera dt kdows
voctode ittt ek 3 ullons. o 4er||
pod ke T8 tLocemre inthocp enion "erh
]wuq oees. Weentbiec g 9o w I M.'(,
Chla s et 7T i g el Hideosrei RN (TR
o T D esenaedd s bl oc oG vee doeny td

h

coerr Aeeshidss 162 whiitohladtce passsoveer stk

~ho¢

1185

tze)

IR

ke oy »H'wp\ 1
“whired 50 ren
tom Uy ndndee
§URE FIL0TL R
It oede
SHCCHT weal 70w
Tesprediiven
Podmees e
cow e Sload,
g k1 o 1(-»‘
P« (m L
THere dvovoce o
Uil svenhl e veet
“dicerioms: sl
i o (i
o vrvlee bR <
(o Lo poeg po
e w o oth

aoak T 2riesed
e o fomy
UTIENS (1 STBTN S
st e s (1)
Dorwred nlteath a
ST Dbk e U

o tloere Pl e
e - v T w
SO o CliE
“whoed ] 167 (e
gmreeder o L ass




e

3¢

(2
ot

AN
<

Lo
=

t

(44

60

“spring
aryranged-on the pattern wheel 95 to actuate:

£
Eln

‘butts of the needies cohsequently these

needles are not lifted high enough to clear
their loops and thus they form tuck stitches.
Tn order to render the ring 79 operative
or inoperative there may be located there-
under a cam ring 80 adapted tc have a part
rotary movement said ring having cam pro-
jections 81 which cobperate with cam pro-
jections 82 on the underside of the ring 79
{see Fig. 1). When the cam ring 80 is
moved in one direction under the ring 79,
the cam projections 81 move under the cam
projections 82 of the ring 79 so as to raise
the latter with the ring 4, and when said
cam ring is moved in the reverse direction
the. cam projections 81 move opposite the
spaces intermediate of the cam projections
82 so that when the cam ring 80 rises with
the rirg 4 it will not engage the cams 82
to 1ift the ring 79 which therefore does not
rise with the ring 4 but allows the tucking
plate 77 to actuate the needle butts in the
manner previously. described.
An-arrangement of mechanism for actu-
ating the cam ring 80 in the manner just
Jescribed is shown in Tigs. 2, 3 and 4 and
consists of a lever 83 pivoted at 84 and op-
erating thé cam ring 80 by means of 2 pin
85 up and down which a slotted arm 86 on

the ring 80 moves as the needle actuating

ving 4 rises and falls. The lever 83 is moved
by means of a rod 87, levers 88 and 89, link
90, levers 91 and 92, the latter being actu-
sted by o sliding detent 93 operated by stops
94 on s pattern wheel 95. This pattern
wheel 95 may be attached to or formed on
the side of the before mentioned pattern
wheel 67 so as to rotate therewith. The
mechanism just described may be actuated
in one direction by » spring, for example the
96 (IMig. 2}, the stops 94 being pre-

the cam. ring 80 in the other direction at
the times required. .

The tucking plate 77 may be fixed to the
needle actuating ring 4 in which case when
he needle cylinder 8 is shogged as herein-
before described, the butts of different
needles may be brought inio position over
the slots 78 and thas tucking may be caused
to take place on different ncedles around
the cylinder. In order to effect such change,
the needle cylinder must be shogged a dif-
ferent number of needle spaces than the
tucking plate is set out for. For instance,
in the example illustrated in Fig. 2, the
spaces or slots 78 in the tucking plate being
et out to cause the alternate needles to tuck.
will, if the needle cylinder is shogged for a
distunce of one, three or other odd number
of necdle spaces cause the tucking to take
place on different needles after each shog-
ging of the cylinder. Instead of being fixed

-t e

1,070,144

as just described, the patterning or tuckin
plate may be rotatably mounted in the rin
4 and be shogged around or relatively i
the needle cyhnder at each or 2 i

"
3

[N Rt

cerfain
movement thereof. When so arranged the
tucking plate may be shogged by an ar-

rangement of mechanism the same as or

79

cirnilar to that hereinbefore described for -

actuating the cam ring 80.

Tn order that the before described auto-
matic tucking mechanism may be pub into
and ont of action automatically, the pattern
wheel 95 may be slidably arranged on *
axle 67* and have mechanism combined
therewith and operated from stops or dogs
on a pattern chain or drum for moving said

wheel into and out. of operative .relation

with the sliding detent 93. According to
the arrangement shown in Figs. 2, 22, 2%, and
4 of the drawings, the pattern wheels 95
and 67 are moved laterally on the axle 67¢
by a shift lever 97 pivoted at 98 and op-
erated by a link 99, levers 100, and 101, and
a pivoted bar 102. The said pivoted bar 102
is on opposite sides of its fulerum 103 con-
nected by rods 104 to the ends 105 of bell
crank levers 106 (Figs. 2* and 2°). The
said levers 106 rock on a rod 106* and have
their other ends 107 located in the path of

‘dogs 108 on a traveling pattern chain 109

suitably arranged and actuated. The dogs
108 are arranged to actuate either one or
other of the bell crank levers in the man-
ner shown in Ifig. 9* thus moving the piv-
oted bar 102 in one direction or the other
and causing the pattern wheel 93 to move
into or out of alinement with the sliding de-
tent 93 for the purpose hereinbefore men-
tioned. ' ‘

The pattern wheel 67 may be made of
safficient width to carry two or more sets of
stops 66 which may be differently arranged
<o that when the said wheel is moved to
carry the tucking pattern wheel 95 into or
out of operation a different set of stops on
the pattern wheel 67 may
operation upon the slide bar 65 so that at
the same time that a change in the tucking
taled place a change in the shogging of the
needle. cylinder may likewise be effected..
The number of needle spaces the cylinder is
shogged at each shogging operation may be
predetermined by providing a correspond-
ing number . of operative portions on the
worm cams 47 and 48 or on the cam wheels
74 and 75. ‘ '

What T claim then is:— E

1. A circular knitting machine having a
series of needles all of which are simultane-
ously movable longitudinally: for stiteh
forming purposes, a circular sevies of thread

layers above and in close proximity to the .

hooks of the needles, means to move the
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thread layers radially between the . needles
so that each one cobperates with a needle
to carry the thread to the front and baclk
of the needles, pattern mechanism to auto-
matically mpart to the needles an intermit-
tent rotary movement relatively to the
thread layers in a predetermined manner,
means  to cause  certain predetermined
needles of the series to form tuck stitches,
and mechanism to autonmatically bring the
aforesaid tucking means into and out of
aperntion in a prearranged manner in rela-
tion to the intermittent rotary movement

of the needles for the purpese described.

20\ cirenlar knitting machine having a
series of needles all of which are simultane-
sty movable  lengitudinally  for stiteh
ferming punposes, a circular series of thread
lavers above and in clese proximity to the
hoclks of the needles, means to move the
thread Javers radially between the needles
so thut cach one cobperates with a needle to
carvy the thread to the front and back of
the needles, pattern mechanism to automati-
cully impart to the needles an intermittent
retry nevement relatively to the thread
fayers in-a predetermined manner, means to
cause certain predetermined needles of the
series to form tuck stitches, and pattern
mechanism to automatically actuate said
means to cause tucking to take place on
ditferent needles so that the tucking device
may be prearranged in relation to the inter-
wittent rotary movement of the needles for
the purpose deseribed. ‘

3. A cireular kaitting machine having a
series of needles all of which are simuliane-
ously movable longitudinally for stitch
forming purposes, a civeular serie§ of thread
tayers above and in close proximity to the
hooks of the needles, means to move the
thread layers radially between the needles
<o that each one cotperates with & needle to
carry the thread to the front and back of
the needles, pattern mechanism to automati-
cally Impart to the needles an intermittent
rotery movement relatively to the thread
Lyers in o predetermined manner, means to
caie certain predetermined needles of the
series to form tuck stitehes, mechanism to
automatically bring the aforesaid tucking
means inte and out of operation in a pre-
arranged manner in relation to the intermit-
tent rotary movement of the needles, and
mechanism adapted to be prearranged to
automatically control 4. e. put into and out
of action, the automatic operating mecha-
nism of the tucking device,

4. A cirenlar knitting machine -having a
series of needles all o which are simul-
tanecusly movable longitudinally for stitch
forming purposes, a circular series of thread
layers above and in close proximity to the

3

heooks of the needles, means to move the
thread layers radially between the needles so
that cach one codperates with a needle to
carey the thread to the front and back of the
needles, pastern mechanism to automatically
impart fo the needles an trtermittent rotary
mevement relatively to the thread layers in
i predetermined manner, means to cause cer-
tainy predeterniined needles of the series to
form tuek stitches, pattern mechanism to
antomatically actuate said means to cause
tneking to take place on diffevent needles so
that the tucking device may be prearranged
in relation to the intermittent rotary movel
ment of the needles, und mechunism adapted
to be prearranged to autcmatically control
7, ¢. put into and out of action, the automatic
cperating mechanisn of the tucking device.

5. In a circular knitting machine the com-
bination with u series of needles and means
to move them longitudinally for stitch form-
ing purpeses, of means for intermittently
rotating the needle cylinder consisting of a
toothed wheel to rotate the cylinder, a pair
of oppositely rotating worm cams, two oppo-
sitely operating cams, a lever, a slidable disk
carried by said lever, pattern mechanism te
antomatically move said disk into the path
of one or other of said cams whereby the
lever is moved by said cam, and connecting
mechanism between the lever and aforesal
tcothed wheel whereby the latter is moved
into gear with one of the worm cams, sub-
stantially as and for the purpose deseribed.

6. In a cirenlar knitting machine the com-
bination with a series of needles and a ring
movable up and down the needle cylinder to
actuate the needles longitudinally for stitch
forming purposes, of a slotted plate to raise
cerlain needles and allew others to remain
down, a ring to render said slotted plate
operative or moperative, and a_cam ring to
bring said ving into and out of action, sub-
stantially as and for the purpose described.

7. Tu a cireular knitting machine the com-
bination with a series of needles and a ring
movable up and down the needle eylinder to
actuate the needles longitudinally for stitch
forming purpeses, of a slotted plate to raise
certain needles and allow others to remain
dewn, a ring to render said slotted plate
operative or inoperative, a cam ring to bring
said ring into and out of action, a pivoted
lever connected with said cam ring, a sliding
detent, a rod, levers and a link connecting
said detent with. the pivoted lever, and a
rotating pattern wheel to actuate the sliding
detent, substantially as and for the purpose
deseribed. ,

8. Taa eirenlar knitting machine the com-
hination with a series of needles and a ring
movable up-and down the needle eylinder to
actunte therneedles longitudinally for stitch
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forming purposes, of 2 slotted plate to raise
certain needles and allow others to remain
down, a ring to render said slotted plate
operative or inoperative, a cam ring to bring
said ring into and out of action, a pivoted
lever connected with said cam ring, s sliding
detent, a rod, levers and a jink connecting
said detent with the pivoted lever, a rotating
pattern wheel to actuate the sliding defent,
two bell crank levers, pattern mechanism fo

move either of said levers, a pivoted bar

connected to said levers, and a shift lever

actuated by said pivoted bar fo move the
aforesaid pattern wheel into and cut of

tially as and for the purpose deseribed.

In testimony wheveof I have signed my
name to this specification in the-presence of
two subseribing witnesses.

FOWARD EVERARD PRESTON

Witnesses:

R. W, (. Tavuos,
Groren LESTER,

alinement with the sliding detent, substan- 1

fad



