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The invention relates to knitting machines 
and more particularly concerns the relation 
ship of the needles with the devices for knock 
ing over the loops and for holding down the 

5 fabric as the needles rise. ... " 
The object of the invention is to provide 

a new and improved needle and web holder 
combination which will be simple in con 
struction and efficient in operation. 
A further object of the invention is to as 

sociate needles and web holders in a knitting 
machine in such a manner as to make possi 
ble the more efficient production of line gage 
appearing fabric, this effect being secured 

15 specifically by making the sinker wales rela 
tively small as compared to the needle wales. 
Another object of the invention is to secure 

a more rapid relative movement of the web 
holder and needle to draw loops previously 

20 formed beyond the back line of the needles 
as the needles are advanced to take new yarn. 
With these objects in view, one feature of 

the invention consists in the provision of 
means for introducing a yield into the rela 

25 tive movements of the needles and web holder 
hooks as these parts are moved relatively to 
force the previously formed loops beyond 
the back line of the needles during the ad 
vance of the needles to receive new yarn. By 

30 this means it is made possible to knit with 
very tender yarns and the delicate adjust 
ments heretofore necessary in the relative 
movements of the needle and web-holder in 
accordance with the length of loop drawn 
down by the needle can in large measure be 
done away with. 
More specifically a sideways movement is 

imparted to the forward portion of the needle 
shank away from the web holder hook to 
draw the loop held on the knock-over into the 
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web holder notch so that the loop is held down 
by the hook and beyond the back line of the 
needles as the needle advances to take new 

a. 

45 ????????????? is sufficient to allow considerable yield 
between the needle and web holder hookmak 
ing unnecessary any very close adjustment in 
accordance with the length of loop even while 
knitting with very tender yarns. 

50 Furthermore, since the needle is swung or holes in the needle cylinder 3 to make contact 100 

The Spring inherent in the needle. 

flexed outwardly from a point well down on 
the shank a very rapid movement of the nee 
dle at the knock-over level to draw out the 
loops may be obtained with the use of a rela 
tively slight angle cam, thus conducing to 
more efficient and rapid operation while re 
ducing wear and tear on the parts. 
Another feature of the invention consists 

in the provision of a stationary web holder 
adapted to cooperate with a needle having 
the mode of operation above described. 
The various features of the invention to 

gether with the advantages obtained thereby 
will be readily understood by one skilled in 
the art from the following description taken 
in connection with the accompanying draw 
ing which illustrates one embodiment of the 
invention as applied to a circular latch nee 
dle knitting machine. The Fig.1 is a sec 
tional view of a portion of a needle cylinder 
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with its cooperating knitting elements, so 
much only of the machine being illustrated as 
is necessary to show the connection of the 
present invention therewith. w 
The circular knitting machine illustrated 

in the drawing omprises a rotatable needle 
cylinder and a circular series of latch needles 
slidably mounted in grooves in the periphery 
of the cylinder. A series of stationary web 
holders are provided to cooperate with the 
needles, said web holders being fixedly 
mounted in grooves formed in the top of the 
needle cylinder. Means are provided for 
flexing the needles outwardly away from thê 
web holders as the needles rise to take new 
yarn so that the needle loops are drawn out 
into the web holder hooks and reformed 
against the Spring pressure of the needle 
shanks. The web holder hooks are thus made 
effective to draw out the previously formed 
loops beyond the back line of the needles. 

Referring specifically to the drawing, an 
ordinary type of latch needle is indicated at 
1, a series of stationary web holders at 2 and 
the rotatable needle cylinder on which these elements are carried is indicated at 3. The 
needles are held in their slots in the needle 
cylinder 3 by means of the usual spring bands 
4. A series of pins 5 are slidably mounted in 
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at their outer ends with the shanks of the 
needles and are adapted to be acted upon at 
their inner ends to flex the needles outwardly 
by a cam 6 carried on a cylinder 7 within the 
needle cylinder 3. 
The stationary web holders 2 are provided 

with ordinary knock-over surfaces 8 and web 
holder hooks 9. The hooks are so constructed 
and placed as not to interfere with the feeding 
of the new yarn to the needles which are re 
tracted in the usual manner to knock over the 
new loops on the web holder nibs. 
As each needle is raised again to the clear 

position preparatory to taking new vain it 
is flexed outwardly causing the loop held on 
the needle to be drawn outwardly into the 
web holder notch and be reformed to the full 
est extent of the yarn contained therein 
against the spring pressure of the needle 
shank. At the same time by drawing the 
sinker wale loops tightly into the webholder 
hooks the hooks are rendered effective to hold 
these loops from rising with the needle and 
the previously formed loops held by the con 
tact of the webholder hooks with the fabric 
are carried beyond the back line of the 
needles. 
The cam 6 is brought into active operation 

to flex the needles outwardly only during the 
upward movement of the needles in a knitting 
wave to receive new yarn. When the needles 
are raised more than the usual amount to in 
active position the recess 1 in the needle is 
brought into alignment with the pin 5 so that 
these needles are not affected by the cam 6. 

Inasmuch as the pins 5 come in contact 
with the needle shanks at a point some dis 
tant below the knock-over level a yield is in 
troduced into the relative movement of 
needle and web holder by virtue of the spring 
qualities of the needle shank. Furthermore, 
since a small movement of the pins 5 will 
cause a relatively large movement of the up 
per end of the needle it is possible with a rela 
tively light angle cam 6 to secure a very rapid 
relative movement of the web holder and 
needle to draw loops previously formed be 
yond the back line of the needles as the needles 
are advanced to take new yarn. ? 
The machine is adjusted to produce the 

length of loop desired before starting the ma 
chine by raising or lowering the needle cylin 
der in the usual manner to cause the needles 
to draw their loops the required distance be 
low the knock-over level. A corresponding 
adjustment of the cam 6 to flex the needles in 
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proportion to the length of loop drawn is 
secured by the shift of the point of contact 
of the pins 5 with the periphery of the cam 
6 mounted on the stationary cylinder 7 as 
the needle cylinder is raised or lowered. Pro 
vision is made for a further adjustment of the 
flexing movement of the needles if necessary 
by raising or lowering the cylinder 7. How 
ever, the yield thus provided due to the spring 
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qualities of the needle shank is sufficient to 
permit the use of tender yarns without mak 
ing the very close adjustments necessary in 
present day commercial machines. 
The mode of operation of the needles and 

web holders in combination as above de 
scribed embodied in a circular knitting ma 
chine is as follows: 
The needles are advanced and retracted by 

their cams in the usual way. In the drawings 
the low or knock-over position of the needle 
is illustrated in full lines. The highest posi 
tion of the needle illustrated in dotted lines 
at 10 is that in which idle needles are placed 
when thrown out. The intermediate position 
illustrated in dotted lines at 11 is that to 
which the needles are ordinarily raised to 
clear the latches of the previously knit row 
of loops and to receive new yarn. A series 
of dotted positions for the needle clearly ill 
lustrates the effect of the cam 6 in flexing the 
needles outwardly as they start to rise so that 
the loops are drawn into the web holder 
notches during the upward stroke of the 
needles and reformed against the spring pres 
sure of the needle shanks to the fullest extent 
of the yarn contained therein. For this pur' 
pose, the cam 6 is moved in time relation to 
the needle actuating cams forming the knit 
ting wave. When the needles reach their nor 
mal high position they are permitted to swing 
inWardly again to the position shown at 11 
So that the new yarn may be fed to the needles 
at the intermediate or yarn taking level with 
out interference by the web holder hooks. 
The needles may then be retracted to the low position drawing new loops through the old 
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loops which act as the needles descend to 
close the latches and then slide off the ends 
of the needles. t 

It will be seen that when needles are raised 
to the inactive position 10 the slot 1a in the 
needle shank will coincide with the pin 5 
So that the cam 6 will be rendered inopera 
tive to flex these needles. v 
Although the invention has been described 

and illustated as embodied in a circular knit 
ting machine, obviously it may be used to 
advantage in other types of knitting machines 
and especially in flat bed machines of the 
Lamb type. 
The nature and scope of the invention hav 

been indicated and one embodiment 
thereof described, what is claimed is: 

1. In a knitting machine, the combination 
of a series of needles, a series of stationary 
web holders, means for flexing the needles 
away from the web holders during the up 
Ward thrust of the needles to reform the 
needle wale loops against the spring pres 
sure of the needle shanks, and means for ren 
dering the flexing means inoperative when 
the needle is in its inactive position. 

2. In a knitting machine, the combination 
oi a Series of needles, a needle bed in which 
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