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23 all as?ient it many eone'en 
Be it known that I, EywARb EveRAR) 

Pitts-Tex, a subjeet of the King of Great 
I3ritain, citizen of Leicester, England, re 
siding it Leicester, in the coality of teices: 
ter, England, have invented new and useful 
Improvements in or Relating to Circular 
Rnitting Machines; of which the following 
is a specification. s 
This invention relates to circular knitting 

machinges and embodies certaia aovel fea 
tures and combination of parts the nature 
of which is seeinafter referred to. 
A knitting machine, in accordance with 

this invention comprises a circular series of 
needles all of which are sinktaneously low 
able longitudinally for stitcl forming pur 
poses, and means for actuating the said hee 
dies c. masse for that purpose. Each nee. 
dile is furnished with a separate and inde 
pendent thread layer to supply, it with yarn 
from which to form its leop the said thread 
layers being arranged in a circular Series 
above and in close proximity to the heit.d or 
hooks of the needles so as to facilitate the 
engagement of the thread by the latter. The 
circle 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 and either the 
needles or the thread layers (preferably the 
needles) have an intermittent rotary move 
ment the one relatively to the other to facili 
tate the engagement of the thread by the 
needle hook and also to effect the formation 
of patterned fabrics as hereinafter inen 
tioned. Each needle is located in a groove 
in the needle cylinder and the latter prefer'- 
ably is shogged one or more needle spaces 
relatively to the thread layer's between each 
course, the shogging unovement, taking place 
in the same of the reverse direction as may 
be desired, such movement being governed 
largely by the particular pattern it may be 
desired to produce in the fabric and in case 
of patterned fabrics, different colored 
threads may be employed as will be well 
understood. A circular series of loop hol 
ers are also employed, the hooks of which 
(in trage the oops on the needles. The said 
series of loop holders is operated by a suit 
alie device and at each course is made to 
expand and thereby release the loops and 

Stitsequently to contract to engage the loops 
and hole them down while the needles are rising: 
The needles are operated by a suitable de 

vice and there may be employed in combina 
tion with the said device, a slotted ammular 
patterning wheel or ring which may be 
brotight: into and out of action to cause cer 
tail of the needles to produce tick stitches 
as will be hereinafter described. 
The needle operating device, the loop 

holder operating device, and the device for 
operating the thread layers may each be ac 
tuated through intermediate mechanism by 
a cam, and a suitable arrangement of worm 
methanism may be employed to slog the 
needle cylinder, said worm mechanism being 
controlled from a pattern wheel. The tuck. 
ing wheel or ring may also be brought into 
aid out of action automatically by means 
actuated by a pattern wheel. 
In further describing the invention refer 

ence will be hereinafter made to the accom. 
panying drawings, wherein:- 

Figure 1 is a sectional side view of a knit. 
ting machine constructed according to this 
invention. (Fig. 2 is a sectional plan of the 
same taken on the line a-b of Fig. 1. Fig. 
2 is an elevation of part of the pattern 
chain mechanism shown in Fig. 2. Fig. 3' 
is a plan of sane. Fig. 3 is a side view of 
the mechanisms for shogging the needle cyl 
indel' and for controlling the ticking device. 
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lig. t is a front view of the mechanisms 
shown in Fig. 3. Figs. 5 and 6 are respec 
tively side and front views of an alternative 
arrangement of mechanism for shogging the 
needle cylinder. ... ... r. 

Ilike parts are designated by the sane rei 
erence clau'acter's throughout the drawings. 
A knitting machine according to this in 

vention comprises a circular series of latch 
neetles 1 (Fig. 1) arranged in tricks 2 in 
a cylinder 3 said needles being movable lon 
gitudinally in said tricks for stitch forming 
purposes. The needles are noved en passe 
for this unpose by means of a device 4 com 
prising a ring (Fig. 1) movable up and 
clown the outside of the needle cylinder and 
which is adapted to engage the butts 5 of the 
needles in a manner more fully described 
later. The needle actuating (raising and 
lowering) ring 4 receives its motion from 
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an adjustable rod 6 (Figs. and 4) connect 
ed to a pivoted lever (Figs. 2 and 4) ac 
tuated by means of a cam 8 on the main 
shaft 9 of the machine. The ring 4 is assist. 
ed in its up and down movements by a piv 
{{ed 3rin 10 (Figs. 1, 2 and 3). The needle 
cylinder 3 is also furnished with a circular 
series of loop holders 11 (Fig. 3), these be 
ing arranged in tricks 12 formed in the up 
per end of the cylinder and located between 
the needle tricks 2. Each 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 fulcrumed in the bottom of its 
trick. The loop holders are actuated i.e. caused 
to turn on their toes 14 by means of a ring 
i5 which engages butts 16 on the loophoid 
e's and is moved up and down on the out 
side of the needle cylinder by an adjustable 
rod 17 connected to a lever 18 (Fig. 2) ac 
tuated by a cam 19 (Figs. 1 and 2) on the 
shaft, 9. The movement of the ring 15 up 
and down on the cylinder is assisted by a 
pivoted artin 20 (Fig. 1) and the effect of 
the up and down movement of the said ring 
25 is to cause the circular series of holders 
it. to respectively contract and expand to 
engage and release the loops. 
Arranged above the needle cylinder is a 

series of thread layers 21 (Fig. 1) one 
thread layer being furnished for each 
needle. Each thread layer 2i besides hav 
ing a thread eye 22 has a toe 23 by which it is movably suspended in a trick 24 in a 
carrier 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 fulcrums on which the thread layers 
move in the carrier 25 said members being 
actuated by means of a 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 23 is actuated by a 
adjustable rod 30 connected to a lever 31 
which in turn is actuated by a cam 32 on the 
shaft 9 and the movement of the operating 
ring 28 up and down the outside of the 
carrier 25 is assisted by means of a pivoted 
am 33, 
The up and down movement of the ring 

28 causes the thread layers 21 to respectively 
move out, and in between the needles as 
represented by the dotted and full lines in 
Fig. 1, it being understood that all the 
thread layers of the series move in and out 
simultaneously between the needles 1 in the 
cylinder 3. The threads 34 proceed from 
the same or separate bobbins (not shown) 
and pass through holes 35 arranged around 
the margital edge of a circular plate or 
thread guide 36 fixed at a convenient height 
above the needle cylinder, for example it 

O'73,244. 

may be mounted on the carrier 25 as shown 
in Fig. i. From the holes 35 the threads 
34 pass to the eyes 22 and through them to 
the needles 1. The before mentioned levers 
7, 18 and 31 are pivoted on a rod 37 and 
ach lever is furnished with a roller 38 or 
similar means thereon to engage its respec 
tive cam. The cams 8, 19 and 32 are shaped 
and 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 manner, the relative operation 
of these parts being as follows. Assuming 
the needles 1 to be down, the series of loop 
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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 
tract i. e. close inward so that the hooks 13. 
engage the loops on the needles 1, then the 
needles i will be moved upward in the 
cylinder 3, their hooks being raised ap 
proximately to the position indicated by the 
dot, and dash lines in Fig. 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 
needies remain in the raised position the 
series of thread layers 21 expand i. e. the 
thread layers are moved outward passing 
and carrying the threads 34 between the 
needles, to the position represented by 
dotted lines in Fig. i and while, the thread 
layers occupy the outward position the 
needie cylinder 3 is shogged i. e. it is partly 
rotated in one direction or the other the dis 
tance of one or more needle spaces relia 
tively to the thread layers which latter, 
after the completion of the shogging move 
ment are moved inward and carry, the 
threads back between different needles, thus 
laying or wrapping the threads around the 
needles underneath the hooks thereof. 
After this operation the loop holders 11 are 
hao'yed outward and then the needles 1 are 
drawn down so that they knit and form 
the newly received threads into loops where 
upon the cycle of operations is repeated, 
One form of mechanism for shogging the 

needle cylinder is illustrated in Figs. 2, 3, 
and 4, and comprises a shaft 39 having on 
one end a bevei 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 a pair of gear wheels 43 
from a shaft 44 along which a toothed wheel 
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45 driven by a feather 46 is slidable. The 
said toothed wheel 45 is moved in one di 
rection or the other along the shaft 44 to 
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butts of the needles consequently these 
needles are not lifted high enough to clear 
their loops and thus they form tuck stitches. 
In order to render the ring 79 operative 

or inoperative there may be located there 
under a can ring 80 adapted to have a part 
rotary movement said ring having cam pro 
jections 81 which coöperate with cam pro 
jections 82 on the underside of the ring 79 
(see Fig. i.). When the can ring 80 is 
moved in one direction under the ring 79, 
the can projections 8i move under the cam 
projections 82 of the ring 79 So as to raise 
the latter with the ring 4, and when said 
can ring is moved in the reverse direction 
the can projections 81 move opposite the 
spaces intermediate of the caim projections 
82 so that when the cam ring 80 rises with 
the ring 4 it will not engage the canas S2 
to lift 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 can ring 80 in the manner just 
described is shown in Figs. 2, 3 and 4 and 
consists of a lever 83 pivoted at 84 and op 
erating the cam ring 80 by means of a pin 
85 up and down which a silotted arm 86 on 
the ring 80 moves as the needle actuating 
ring 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 
ated by a sliding detent 93 operated by stops 
94 on a 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 iust described inay be actuated 
in one direction by a spring, for example the 
spring 96 (Fig. 2), the stops 94 being pre 
arranged on the pattern wheel 95 to actuate 
the can ring 80 in the other direction at 
the times required. . 
The tucking plate 77 may be fixed to the 

needie actuating ring 4 in which case when 
the needle cylinder 3 is shogged as he'ein 
before described, the bitts of different 
needles may be brought into position over 
the slots 78 and this tucking may be caused 
to take place on different needles 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 8 in the tucking plate being 
set out to cause the alternate needles to tuck. 
wili, if the needle cylinder is shogged for a 
distance of one, three or other odd number 
of needle spaces cause the tucking to take 
place on different needles after each shog 
ging of the cylinder. Instead of being fixed 
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as just described, the patterning or fucking 
plate may be rotatably mounted in the ring 
4 and be shogged around or relatively to 
the needle cylinder at each or a certain 
movement, thereof. When so arranged the 
tucking plate may be shogged by an ar 
rangement of mechanism the same as or 
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similar to that hereinbefore described for . 
actuating the cam ring 80. 

in order that the before described auto 
matic tucking mechanism may be put into 
and out of action automatically, the pattern 
wheel 95 may be slidably arranged on 
axle (57 and have mechanism combinet 
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, 2, 2, and 
4 of the drawings, the patter wheels 95 
and 6 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 fulcrum 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 evers in the man 
ner shown in Fig. 2; thus moving the piv 
oted bar 102 in one direction or the other 
and causing the pattern wheel 95 to move 
into or out of a linement with the sliding de 
tent 93 for the purpose hereinbefore men 
tioned. 
The pattern wheel 67 may be made of 

stificient width to carry two or more sets of 
stops 66 which may be differently arranged 
so 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 
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the pattein wheel 67 may be brought into . 
operation upon the slide bar 65 so that at 
the same time that a change in the tucking 
takes place a change in the shogging of the 
needle cylinder may likewise be effected. 
The ninther 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 claim then is:- 
1. A circular knitting machine having a 

series of needles all of which are simultane 
ously movable longitudinally for stitch 
forming purposes, a circular series 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 
st) that each one coöperates with a needle 
t( ) carry the thread to the front and back 
of the needles, pattern mechanism to auto 
natically inapart to the needles an internit 
tent rotary movement relatively to the 
thread layers in a predetermined nanner. 
leads to cause certain predetermined 
11t'eclies of the series to for tick stitcles, 
all mechanism to automatically bring the 
a firesaid ticking means into and out of 
(petition in a prearranged manner in rela 
tion to the intermittent rotary movement 
(f the needles for the purpose described. 

2. A circular knitting machine having a 
series of needles all of which are simultane 
Illsly int) valle longitudinally for stitch 
frilling purposes, a circular series of thread 
layer's abi se and in close proximity to the 
h (){ks of the needles, means to move the 
thre: it layer's radially between the needles 
st) that each one coöperates with a needle to 
'all's tie thread to the front and back of 
tie needles, pattern mechanism to automati 
':lly ill part to the needles an intermittent 
!' titly in Venet relatively to the thread 
la Yel's in a predetermined manner, means to 
i'i Ise certain predetermined needles of the 
series to for in tuck stitches, and pattern 
1) lechalism to automatically actuate said 
leans to cause tucking to take place on 
clifferent needles so that the tucking device 
may be prearranged in relation to the inter 
illittent rotary movement of the needles for 
the purpose described. 

3. A circular knitting machine having a 
Series of needles all of which are simuliane 
ously novable longitudinally for stitch 
Follining purposes, a circular series of thread 
layer's above and in close proximity to the 
! (oks (if the needles, means to move the 
thread layer's radially between the needles 
st) that each one coöperates with a needle to 
('il 'y the thread to the front, and back of 
'' ( i.eetles, pattern mechanism to automati 
'ally ill part to the needles an intermittent 
'ot; y movement relatively to the thread 
layer's in a predetermined mainer, means to 
(': se certain predetermined needles of the 
series t) for in tick stitches, mechanism to 
att (natically bring the aforesaid tucking 
means into 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 i. e. plit into and out 
(if action, the automatic operating mecha 
nism of the tucking device. 

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

5 

hooks of the needles, means to move the 
thread layer's radially between the needles so 
that each one coöperates with a needle to 
(': 'I'V the thread to the front and back of the 
leedles, patter nechanism to automatically 
in): it to the needles an irtermittent rotary 
nn Yement relatively to the thread layers in 
it relete rhined manner, means to cause cer 
tain redeternlined needles of the series to 
form titel. Stitches, pattern mechanism to 
ilt to natically actuate said means to cause 
fucking to take place on different needles so 
that the ticking device may be prearranged 
in relation to the intermittent rotary novel 
talent of the needles, and mechanism adapted 
to be prearranged to automatically control 
i. e. put into and out of action, the automatic 
(perating mechanism of the tucking device. 

5. In a circular knitting machine the com 
bination with a series of needles and means 
to move them longitudinally for stitch form 
ing purposes, 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 
arried by said lever, pattern mechanism to 
a tomatically move said disk into the path 
of one or other of said cams whereby the 
lever is moved by said cam, and connectin 
mchalism between the lever and aforesai 
to tithed wheel whereby the latter is moved 
into gear with one of the worm cams, sub 
stantially as and for the purpose described. 

6. In a circular knitting machine the com 
bilation 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 
certain needles and allow others to remain 
down, a ring to render said slotted plate 
operative or inoperative, and a can ring to 
ring sail ring into and out of action, sub 

stantially as and for the purpose described. 
7. a circular knitting machine the com 

bination with a series of needles and a ring 
novable up and down the needle cylii, der to 
actuate the needles longitudinally for stitch 
forming purposes, of a slotted plate to raise 
certail needles and allow other's to remain 
down, a ring to render Said slotted plate 
operative or inoperative, a can ring to bring 
said ring into and out of action, a pivoted 
lever connected with said cam ring, a sliding 
(letent, a rod, evers 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 
described. - 

S. a circular knitting machine the con 
bination with a series (if needles and a ring 
no valle up and clown the needle cylinder to 
actuate the needles longitudinally for stitch 
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forming purposes, of a 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 can ring, a sliding 
detent, a rod, levers and a link connecting 
said detent with the pivoted lever, a rotating 
pattern wheel to actuate the sliding detent. 
two bell crank levers, pattern mechanism to 
move either of said levers, a pivoted bar 
connected to said levers, and a shift lever 

actuated by said pivoted bar to move the 
aforesaid patternwheel into and out of 
alinement with the sliding detent, substan- 2.5 
tially as and for the purpose described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

EDWARD EVERARD PRESTON 
Witnesses: 

R. W. C. TAYLOR, 
Giorgis LESTER, 


