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1. 
My present invention relates to the art of Warp 

knitting known as tricot knitting and it partic 
ularly has for its object to provide a machine 
which permits fabrics to be produced at a much 
greater Speed than has been found possible with 
Warp knitting or tricot machines, heretofore 
known. 

In Some heretofore known tricot-type knitting 
machines bearded needles are used, the needles 
being set in line and attached to a bar called 
the needle bar. The needles are extended up 
Ward and in the knitting process are lifted to a 
position. Where the thread guides are made to 
paSS between and in back of the needles, (the 
thread guides being attached to a bar called the 
guide bar) and are placed in line. When more 
than One guide bar is used, the guides are ar 
ranged. On one bar in front of another. This 
makes it necessary, in passing the thread guides 
between and in back of the needles and return 
ing the same to the starting position, for the 
guides to be set at a depth that allows the threads 
to be dra Win between the needles and not hook 
the thread at the top of the guide hole as the 
threads are being drawn through the guides from 
One Side to the other. Consequently the needles 
have to remain in a dwell until the one or more 
Sets of guides have passed backwardly between 
the needles and made their respective changes 
in back Of the needles and again passed between 
the needles to the front. The needles are then 
extended upward to a position where the threads 
Which have passed between the needles will be 
dra Win under the needle beards as the needle bar 
continues its downward movement. At the point 
Where the needle beards enter the sinkers the 
needles again come to a dwell and the beard 
pressers are advanced to a position where they 
have closed the needle beards. The sinkers are 
then moved to a position where the closed needle 
beards have passed through the previously made 
Stitch and into the knock-over position of the 
SinkerS. The needles are then moved to the 
knock-over position and the sinkers are advanced 
to their starting position or their longest dwell 
period whereupon the needles are ready for their 
upWard movement. 
Another kind of tricot machine employs 

needles Whose movement up and down is con 
tinuous, i. e., without periods of dwell, the beard 
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pressers closing the needle beards Within the 
spaces between the nib portion of the Sinkers 
and holding the needle beards closed until the 
beard ends have passed by the open portions of 
the sinkers between the nibs and the knock-OWer 
sections and through the previously made thread 
loops. The beard pressers then release the 
beards and return to their starting position. 

In the above described machines, it Will be seen 
that the needles must necessarily have long 
strokes in the up and down movements in Order 
that the threads may be placed under the needie 
beards. Also a long dwell in the needle nove 
ment is usually necessary. in order that the, one 
or more, guide formations may be passed between 
and in back of the needles and again paSS be 
tween the needles to the guide-starting position. 
Some heretofore known machines use a hook 

with a sliding tongue in place of a bearded needle. 
In these machines the same general procedure 
has been followed, with the tongue sliding in the 
needle groove to close the hook opening So that 
the threads which have been placed in the needle 
hook may be drawn through the previously made 
thread-loops. 
In my Patent Number 2,336,455, issued Decem 

ber 14, 1943, still another type of tricot machine 
is disclosed. 
In tricot machines heretofore known the move 

ment of the thread guide bars to place the thread 
under the needle beard or Within the hook of 
the needle is accomplished by having the guide 
bars actuated by an arm which receives its mo 
tion from a pattern cam and roller, the roller 
being held on the pattern can by spring action, 
the guide bar being placed between the needles 
by Steps upon the can and actuated in one di 
rection by the direct push of the arm in the op 
posite direction by the spring action holding the 
arm roller to the can. The type of thread guide 
that is used is one where the guides are cast in 
blocks which blocks are attached to the guide 
bar, the thread extending in a direct line from 
the tension rod to the eye of the guide and in 
Some cases between the slay joint. 

It is therefore an object of my present inven 
tion to provide a machine which obviates the ob 
jectionable features of prior machines and en 
ables much faster knitting to be done than has 
heretofore been possible. To that end the pres 
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ent machine uses hooked needles and stationary 
tongues, which needles are actuated in timed 
relation to a sinker that has up and down move 
ment as well as the usual in and out or back 
and front movement. The needle in its nove 
ment has but one dwell, which takes place after 
the needle hook has entered the nib portion of 
the sinker and the needle hook closed by the 
engagement of the hook end with the stationary 
tongue; the sinker, in its movement to allow the 
cross threads to fall under the nibs, is continued 
upward to allow the threads within the needle 
hook to be drawn through the previously made 
loop and into the knock-over portion of the 
sinker. The needle is then ready to start its 
upward movement. At the same time that the 
needle starts to move upwardly the sinker starts 
to move downwardly to its point of dwell. By 
this construction and method of Operation the 
length of the up and down movement of the 
needle is decreased from that of any other ma 
chine. When two thread guide bars are en 
ployed the needles and the front guide bar are 
actuated from one set of cams and in timed re 
lation one to the other, the guide bar starting 
its backward movement as the needles Start up; 
the guides pass between the needles in one di 
rection as the needles are moved upward and 
again passing out between the needles during 
their downward movement; the thread guide 
passes in back of the needles as the guide reaches 
the end of its backward movement. The back 
thread guide bar is attached to the sinker bar 
and is moved into position to place the thread 
Within the hooks of the needles by a forward 
movement as the needles are being moved down 
Ward. 
Another object of my present invention is to 

improve the racking means used on tricot ma 
chines and to that end the thread guide bars 
are actuated in their racking movement by a pat 
tern wheel or cam and a racking lever So as to 
move the guide bar in one direction while another 
pattern wheel or cam moves the same bar in the 
other direction, one pattern wheel or can acting 
as a counter or follower for the other pattern 
wheel or cam, the acting cam being Supported, in 
addition to its counter, by spring pressure. The 
connections between the racking lever and the 
guide bar are so arranged that there is a direct 
contact between the two so that when the bar is 
moved in one direction it is pushed and held in 
position by its counter connection and in the re 
verse direction it is pulled and held in position by 
its pushing support. The needle guide and Sinker 
motions are controlled by tWo Sets of actuating 
cams each set comprising an actuating can and 
a counter or follower can for each motion, the 
cams and counter cams being driven one in timed 
relation to the other, from one driving gear or 
first motion shaft; the dual sets of cans are con 
nected by corresponding connections which allow 
one set to act as counter to the other, for in 
stance, the counter cams of one set carry the 
weight of the bars, arms, etc., of the actuating 
parts of any of the motions mentioned, the cam 
acting to steady the counter, leaving the other 
set to actuate the knitting function. 
Another object of my invention is to provide 

means to brace the needles while the threads are 
being pulled through loops and while the loops 
are being knocked-over by the sinkers, thereby 
preventing the needles from being pulled or bent 
away from the tongues and preventing the threads 
from catching on the ends of the tongues. 
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4. 
Other objects of the invention will in part be 

obvious and in part be pointed out hereinafter. 
To the attainment of the aforesaid objects and 

ends the invention still further resides in the 
novel details of construction, combination and 
arrangements of parts, all of which will be first 
fully described in the following detailed descrip 
tion, and then be particularly pointed out in the 
appended claims, reference being had to the ac 
companying drawings. 
In the accompanying drawings: 
Fig. 1 is a front elevation of a portion of the 

machine. - 

Fig. 2 is an end elevation of the same. 
Fig. 3 is an elevation of the other end of the 

machine. 
Fig. 4 is a transverse section of a portion of 

the machine taken on approximately the line 4-4 
of Fig. 1, the tension mechanism for the threads 
being omitted. 

Fig. 5 is a transverse section similar to Fig. 4 
but only showing the front thread guide and the 
needle-operating mechanism. 

Fig. 6 is a detail rear elevation. Of the connec 
tion between the two rockshafts shown in Fig. 5. 

"Fig. 7 is a front elevation of the needle bar 
carrier and its mounting meanS. 

Fig. 8 is an enlarged detail section on the 
line 8-8 of Fig. 7. 

Fig. 9 is an enlarged detail section on the line 
9-9 of Fig. 7. 

Fig. 10 is a detail transverse Section on the line 
0-0 of Fig. 1 showing the sinker mechanism. 
Fig. 11 is a detail front elevation of the sinker 

advancing and retracting cam mechanism and 
the means of connecting the two rock shafts on 
Which the can-roller-carrying Carriages are 
mounted. 

Fig. 12 is a detail front elevation of the sinker 
raising and lowering cam mechanism and the 
means for connecting the two shafts on which the 
cam-roller-carriages are mounted. 

Fig. 13 is a front elevation of the sinker carry 
ing means. 

Fig. 4 is a detail section on the line A-4 
of Fig.11. 

Fig. 15 is a detail transverse section of the back 
thread guide mechanism. 

Fig. 16 is a detailplan view of a portion thereof. 
Fig. 17 is a front elevation of a portion of the 

mechanism shown in Fig. 15. 
Fig. 18 is an enlarged detail view of one of the 

C3S. 

Fig. 19 is a cross Section. On the line f9-9 of 
Fig. 18. 

Fig. 20 is a front elevation of the parts shown 
in Fig. 5 With the parts shown in Fig. 6 omitted. 

Fig. 21 is an enlarged detail cross section on 
the line. 2-2 of Fig. 20. 

Fig. 22 is a detail perspective view of a portion 
of the upper bar of the front thread guide carry 
ing frame. 

Fig. 23 is a similar view of the lower bar of the 
Sale. 

Fig. 24 is a cross section on the line 24-24 of 
Fig. 1, showing the intermediate frame and the 
parts carried thereby. 

Fig. 25 is a detail elevation of the end bracket 
indicated in Fig. 3. - 

Fig. 26 is an enlarged detail section on the 
line 26-26 of Fig. 2. 

Fig. 27 is a section on the line 27-27 of Fig. 26. 
Fig. 28 is a detail section on the line 28-28 

of Fig. 2. 
Fig. 29 is a detail transverse section on the 
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line 4-4 of Fig. 1, showing the tension mecha 
niS. 

Fig. 30 is a top plan view of the tension mecha 
nism shown in Fig. 29. 

Figs. 31 to 41 inclusive are diagrammatic views 
showing the movements and positions of the 
needles, thread guides, sinkers and needle guides 
through a complete cycle of operation. 

Fig. 42 is a detail section on the line 42-42 
of Fig. 32. 

Figs. 43 and 44 are detail views of modifications 
hereinafter specifically referred to. 

Fig. 45 is a view illustrating a two thread fab 
ric knit on this machine. 

Fig. 46 is a view of the fabric knit when only 
the front thread guide and thread are employed. 

Fig. 47 is a view of the fabric knit when Only 
the back thread guide and thread are used. 

Fig. 48 is a detail view of a portion of the 
mechanism showing the means for actuating the 
needle brace plate. 

Fig. 49 is an enlarged detail view of a portion 
of the same. 
In the drawings in which like numerals and let 

ters of reference indicate like parts in all the fig 
lures, 

represents the end frames, 2 the intermediate 
frame and 3 the longitudinal pipes, secured to the 
frames and 2, by clamps 4, see Figs. 1, 2, and 24. 
A bar 200 also stiffens the upper part cf the 
frames. At One end of the machine there aire two 
longitudinal bracketS 5 secured to the end frame 
(Figs. 1 and 3) the purpose of which Will later 
appear. 
Mounted in the end and intermediate fraines f, 

2, and 3 are two can shafts 6 and 7 one directly 
above the other (Fig. 4). Mounted in bearings in 
the end and intermediate frames and 2, and 
forwardly of the cam shafts 6 and 7 are rock 
shafts 8, 9, 10, , 2, and 3, hereinafter called 
the lower front rock shaft, the second front rock 
shaft, the third front rock shaft, the fourth front 
rock shaft, the fifth front rock shaft and the up 
per front rock shaft, respectively. There is also 
located forwardly of the cam shafts, a stationary 
shaft 4. 
Also mounted in suitable bearings in the end 

and intermediate frames and 2, and rearwardly 
of the camshafts 6 and 7 are rock shafts 5, 6, 
and 7, hereinafter called the lower back rock 
shaft, the intermediate back rock shaft and the 
upper back rock shaft, respectively. 
Two or more short arms 9 are Secured to and 

rock with the second front rock shaft 9. To these 
arms 9 needle-bar-carrying arms 8 are pivoted, 
as at 20. The arms 8 are also pivoted, at 22, to 
the longer arms 2 which are Secured to and rock 
with the fifth front rock shaft 2. Secured to the 
upper free ends of the needle-bar-carrying arms 
8 is a needle bar 23 (see Figs. 5 and 7), to which 

the needle blocks 24 are removably Secured. AS 
best shown in Figs. 31 to 41 the needle blocks 24 
have offset, hook-type needles 25 that have longi 
tudinal slots 26 to receive the needle guides 27. 
The guides 2 have tongues 28 that cooperate 
with the needles to close the entrances of the 
hooks during a part of the cycle of operation as 
will later clearly appear. The tongues and hooks 
may be so designed that the end of the hook 25 
will rest on the top of the tongue (Fig. 31 et Seq.), 
or the upper end of the tongue may have a de 
pression 288 (Fig. 43) into which the end of the 
hook may seat, or the arrangement may be such 
that the end of the hook 25 will slide past the end 
of the tongue as at 28* in Fig. 44. The needle 
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guides 27 are carried by needle guide blocks 29 
that are removably Secured to the needle-guide 
carrying bar 30 which is fixed to brackets 3 f that 
are rigidly secured to the stationary shaft 4 (See 
Figs. 4, 29 and 31). 
As best shown in Figs. 4, 5, and 6, there is a 

rearwardly projecting arm 32 secured to the third 
front rock shaft f O and a similar arm 33 secured 
to the fifth front rock shaft 2. These arms 32 
and 33 are adjustably connected by a two-piece 
connecting rod 34 having ball and Socket con 
nection 35 with the respective arms 32 and 33 
and joined together by a turnbuckle 36. 
As best shown in Fig. 4, there is a roller car 

riage 37 secured to the lower front rock shaft 8, 
a roller carriage 39 secured to the third front rock 
shaft 0, a roller carriage 38 secured to the fourth 
front rock shaft and a roller carriage 40 se 
cured to the fifth front rock shaft 2. By refer 
ring particularly to Figs. 4 and 5, it will be seen 
that the carriages 39 and 40 have forked ends on 
which, at opposite sides of the carriage, carn-en 
gaging rollers 49 and 50 are mounted so as to en 
gage the master cams 47 and follower cams 48 
(see Fig. 20). A roller carriage 4 is secured to 
the lower back rock shaft S and a roller carriage 
42 is secured to the upper back rock shaft f (see 
Figs. 4, 10, and 11). These carriages have rollers 
53 and 54 on opposite sides to engage with the 
master cams 5 and follower cams 52, respective 
ly. There is also a roller carriage 43 secured to 
the intermediate rock shaft f6, which has rollers 
85 and 86 on opposite sides to engage the naster 
cam 8 and follower cam 88, respectively (see 
Figs. 15 and 17). The roller carriages 37 and 38 
have rollers 54 and 63 to engage the master cams 
6 and 62, respectively, as best shown in Fig. 12. 
Secured to the fifth front rock shaft 2 is an 

arm A4 which has a sliding pin and slot connec 
tion 46 With a curved arm 45 that is secured to 
the upper front rock shaft 3 (Figs. 4, 5, and 20). 
The several arms and carriages which are secured 
to the several rock shafts may be secured, ad 
justably, by set screws 59 while the rollers that 
engage the cams are adjusted by means of Screws 
and lock nuts 69. 
A forwardly projecting arm 55 is secured to the 

lower back rock shaft 5 and a similar arm 56 is 
secured to the upper back rock shaft T. These 
arms are connected by a connecting rod 5 hav 
ing ball and socket connections as at 58 (Figs. 10 
and 11). A rearwardly projecting arm 65 is Se 
cured to the lower front rock shaft 8 and a simi 
lar arm 66 is secured to the fourth front rock 
shaft . These arms are joined by a connecting 
rod 67 and spring 68 for a purpose later to 
appear. 

Projecting upwardly forwardly from and Se 
cured to the fourth front rock shaft f, are rocker 
arms 69, to the front ends of which links 13 are 
pivoted at 74 (Figs. 4 and 10), while rocker arms 
70 are pivoted to the upper back rock shaft T. 
Sinker-bar-carrying arms 7 are pivoted at 72 to 
the arms 0 and at 75 to the links 73. The arms 
T (of which, of course, there are two or more in 
the length of the machine) carry the Sinker 
bar 6 to Which the knock-over sinkers are re 
movably attached in any well known Way. Each 
sinker comprises a blade 20 having a nib 202, 
two or more sinker blades with their nibs being 
mounted in lead blocks 77. The blades are spaced 
apart so that only one needle 25 and its guide 27 
operates between two adjacent sinkers. In other 
words only one sinker (blade and nib) extends 
between adjacent needles. 
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Rocker arms 78 are secured to the 'intermediate 
back rock shaft 6 (Figs. 15 and 16). To these 
rocker arms 8 are pivoted, at 82, longitudinally 
'adjustably connecting rods 81 that are also piv 
oted, at 84, to the brackets 83. The brackets 83 
are firmly secured to the racking bar carrier 80, 
which is mounted on the sinker bar 16 by cap 
screws 97 passing through slots -96 so that the 
carrier 80 may be moved back and forth, bodily, 
on the bar 76 for a purpose later to appear. 
Mounted on the racking bar carrier 80 forlong 

itudinal movement thereon, is the back thread 
guide racking bar 79. The bar 79 is mounted on 
the carrier 80 by means of cap screws f95 passing 
through slots 94 (Figs. 15 and 16). - The back 
thread-guide blocks 89 are removably secured, in 
Fany approved way, to the bar 9 and carry upper 
'guide rods 90 (see Figs. 31 to 38, inclusive) and 
lower guide members 9 each of which members 
i? 9 has a hook 92 and an eye 93 for guiding the 
-back thread T' (see Fig. 31). The rod 90 is car 
'ried by the upper arms or blades 90 between 
which the threads T' paSS. 
The various cams that are located on the Cam 

shafts 6 and T may be constructed as shown in de 
stail in Figs. 18 and 19, or in any other Suitable Way. 
{By reference to Figs. 18 and 19 it will be seen that 
the camproper 88 has a recess 89 to receive the 
iflange 91 of the collar 90, which is tapped, at 93, 
to receive a set Screw. The collar and can proper 
are secured together by cap screws 92. The bore 

t 
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: of the can proper. and of the sleeve is such as to 
fit the camshaft snugly, although the camproper 
*may have a slightly larger bore than the sleeve, if 
'desired, to the more readily slip off the shaft when 
necessary for repairs or replacement. 

Referring now particularly to Figs. 1-and-20 to 
23, it will be observed that a number of sleeves 94 
are secured at intervals along and to the upper 
'front rock shaft 3, by set screws 59. These 
- sleeves 94 have slots 2 to receive adjusting 
"screws 105 that are carried by brackets'95 which 
are fastened in a vertically adjustable manner, by 
cap screws 96 passing through slots: 97 into the 
sleeves 94. The brackets 95 have upper, '99, and 
lower, 98, tracks on which the upper and lower 
bars, O? and fo0, respectively, of the frontrack 
ing frame slide and are supported. Yokes 02 
are secured, by cap screws O3, to the bars 00 
and Of as best shown in Fig. 21. The front 
thread guide element blocks 4 are reimovably 
mounted in any suitable way, as by cap screws 2 f2. 
The front thread guides each has a foik 99 and 
an eye f98, for guiding the front thread T. The 
front thread guide racking frame is held on its 
tracks 98, 99 by angle bars 6 vertically adjust 
ably held by cap screws 96. 

Referring now to Figs. 1 and 2, it will be ob 
served that the racking bar f00 has a fitting of 
attached to it at one end. The back racking bar 
79 also has a similar fitting fo8 at the correspond 
ing end. Mounted, one above the other, in the 
brackets 5 are shafts O9, if 0, (Figs. 1, 2,26, 
27, 28), the shaft O. being the master patterns 
wheel shaft, and the shaft 09. being a shaft, on 
which the racking levers 9 and 20 are rockably 
mounted. The shafts 0 and ... are geared to 
gether by spur gears 2 and the shaft 6 is driv 
en from camshaft 6 through Worm gears 3-and 

4. 5 indicates the master pattern, wheel and 
' 6 the follower pattern wheel which-contact, re 
'spectively, the rollers 3i and 32 on the yoke 29 
'-of-the lever 9. The rollers. 33 and 34 on the 

35 

:40 

45 

50 

55 

60 

65. 

8 
with the master pattern wheel fit and follower 
pattern wheel 8 (Fig. 2) on the shaft 0. 
A longitudinally adjustable connecting rod 2 

has one end pivoted at 22 to the lever 9 and 
its other end pivoted at 23 to the fitting 0. A 
two piece push rod 24 having a turnbuckle con 
nection 23 has its ends of semi-spherical shape to 
fit corresponding sockets in the lever 9 and in 
the fitting 97 (see dotted lines 215 in Fig. 26). 
By this construction any play which might take 
place between the lever 9 and the front thread 
guide frame can be taken up. Alongitudinally 
adjustable connecting rod 25 is pivoted at one 
end, as at 26, to the lever 20 and at the other 
end, as at 27, to the fitting 08 of the back thread 
guidebar (Fig. 1). A two piece pushrod 28, hav 
'ing. a turnbuckle 24, has its semi-spherical ends 
set into corresponding sockets, (similar to the rod 
24) in the lever 2e and the fitting 08. 
The yokes 29 and 30 each carries tWO slide 

rods 38 having rollers 37 and Springs 39 Which 
constantly force the rollers into contact with take 
up cams 35 and 36, respectively. 
;Referring, again to FigS. 26 and 28, it Will be 

seen that the connecting, or pull rod 2 is offset. 
The offset portion 29 is apertured as indicated by 
'dotted lines 22 in Fig. 26, and the rod - 24 passes 
'through the aperture. 

In order to permit the blades of the thread 
: guides to be centered between the needles, I pro 
'wide the means 22 ShoWn in Figs. 26 and 28 for 
adjusting the rollers 3, 32, 33 and 34 to their 
respective cams. This adjustment may also be 
made, if desired, at the push-pull connection 2, 
24. 
By reference to FigS. 29 to 41-inclusive it will be 

:Seen that the front threads T are held taut and 
flat against the blades of the guides:04, by the 
-fork 99, for a sufficient distance above the high 
Fest point reached by the needle 25. So, as to pre 
vent the needle accidentally picking up a thread 
from an adjacent guide blade. The forks 99 
further Serve to separate adjacent threads at 

: points above the highest point reached r. by the 
needles; it sometimes happens that threads from 
the spools become tWisted together somewhat and 

3 are only separated, with the usual theretofore 
: used guides, When they reach ther eyes of the 
guides. This Would be fatal in a high Speed ma 
chine such as the present one. The back threads 
:T' are also separated by the hooks 92 before 
reaching the eyes- 93. Hence when the eyes of 

: the guides are noved between the needles, the 
g-threads being held flat against the blades of the 
guides, the needles cannot pick up the Wrong 

a threads. 
In order to prevent bending the needles, because 

* of the tension that is placed upon them while 
: drawing the thread through previously formed 
"loops and While the loops are being knocked-over 
...by the sinkers, I provide a plate 222 mounted on 
Evan "arm 223 that may be pivoted on the shaft, 4. 
and connected with the back thread guide operat 
ing airn 8 by a longitudinally-adjustable connect 
ing rod 223 pivoted at one end to the arm 78, as 
sat 82, and at the other end to the arm. 223, as at 
1,225. Thus the movements of the plate: 222, and 
: back thread guide 89 are coincidental. 

4 is a hand wheel shaft that is mounted, in 
suitable bearings in the frames, and 2. This 
shaft may be turned by a hand, wheel, 4 and 
is connected with the shaft 6 by a sprocket and 

...chain connection 42, 43, f44 as shown in Fig. 
3-3. As shown in this figure, the can shafts. 6...and 

yoke 30 of the lever 20, cooperate, respectively, 757, are driven to turn in the same direction, from 
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the first motion (motor) shaft 209, through gears 
206, 20, 208, and 20, the gear 296 being keyed 
to the shaft 7, the gear 207 to the shaft 6 and 
the gear 20 to the shaft 209, while the gear 208 
runs free on the shaft 6. A bracket 205 is 
secured to the end frame and has suitable bear 
ings for the shafts 6, 7, 6 and 209. 

In order to counteract the effect of the weight 
of the needle-bar-carrier 8 on the cam 47 on 
shaft 7, the following structure is provided, 
namely, arms 32 and 33 on the shafts O and 2, 
respectively, extend in the direction opposite to 
arm 2 and are connected by a rod 34 with 
turnbuckle 36. The shaft 0 is provided with 
a roller carriage 39 whose rollers 49 and 59 en 
gage cams 47 and 48 on a shaft 6. By adjust 
ing the turnbuckle 36 so that the rollers 49 and 
50, which are carried by the roller carriage 40, 
engage respectively cams, 47 and 48 lightly, the 
pull caused by the overweight of the needle-bar 
carrier 8 is applied to the cams on shaft 5 rather 
than to the cams on shaft 7. In this Way Vibra 
tion is reduced and cam and roller wear at high 
speeds becomes less than would otherwise be the 
CaS8. 
In setting up the machine, the rollers 49 and 

50 on the carriage 39 are first adjusted to the 
cams 47 and 48 respectively, on the cam shaft 
6 and the turnbuckle 35 is adjusted properly to 
position the needles 25. This enables the weight 
of the needle-bar-carrying arms 8, needle bar 
24, arms 9 and 2 to be supported by the cam 
shaft 6, leaving the cams 47 and 48 on the can 
shaft 7 free to take the strains of the knitting 
operations through the rollers 49 and 50 on the 
carriage 40. 

Likewise the rollers 53 and 54 and 63 and 64 
on the carriages 4 and 37, are first adjusted to 
the cams 5 and 52 and 62 and 6, respectively, 
on the shaft; 6, and the rods 57 and 67 are ad 
justed to balance the weight of the arms 7, 7, 
69 and the links 13, leaving the cams 5 and 52 
and 62 and 6, respectively, on shaft 7 free to 
take the strains of the knitting operations 
through the rollers 53, 54, 63, 64 and the car 
riages 42 and 38. 
After balancing the parts as just described, 

the rollers that engage the various cans on the 
shaft, 7 are brought into Working engagement 
with the respective cams, for effecting the knit 
ting operations. 

It should be understood that the cams on the 
shafts 6 and 7 are duplicates, and the carriages 
39 and 40, 4 and 42, and 37 and 38 are also 
duplicates. 

Referring now particularly to Fig. 29 of the 
drawings, it will be seen that 45 designates a 
stub shaft, Secured to the end frane and On 
which shaft is mounted a spur gear 64 whose 
hub is integral with one half of a split clamp 
24 that clamps to an end of the spool-carrying 
shaft, 358. On a stub shaft 43 secured in the 
end Support, is a brake drum 4 whose hub 
carries a Spur gear 65 that meshes with a gear 
S3 that is journalled on a stub shaft 62. The 

gear 63, in turn, meshes with the gear 64. 
A brake band 49 passes over the brake drum 

47 and has its ends anchored to the furcations 
52 of a brake lever 5 that is pivoted on a stud 
5 carried by the end frame . The brake lever 
f5 has a pin and slot connection 55 with one 
arm Cfa, bell crank lever 54 that is pivoted on 
a shaft 53. The other arm of the bell crank 
lever 5 has a pointed screw 26 to engage an 
end of the front thread guide rod 86. 
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10 
An apertured ear 56 is secured to the shaft. 

53, through which ear a tension rod 58 passes. 
The rod 58 carries a spring 60 and an ad 
justing nut 6 and has one end passing through 
a hole in an apertured lug 57 that is mounted 
in the end frame . A stop collar 59 is ad 
justably secured to the end of the rod 58 which 
projects through the lug 56. 
A spur gear 83 is mounted on a stub shaft 
46 held in the end frame . The hub of gear 
83 carries one half of a clamp to receive an end 

of the back spool shaft 468, which end is secured 
to turn with the gear 83 by the two half clamp 
members 253 (Figs. 29 and 30). The gear 83 
meshes With a gear 8 on a stub shaft, 80 that 
is held in end frame . The gear 8, in turn, 
meshes with a gear 82 on the hub of a brake 
drum is that is mounted on a stub shaft 66. 
The brake band 68, which passes over the drum 
16, has its end anchored to the furcations 7 
of the brake lever 70 that is mounted on the 
stud 69 and has a pin and slot connection 4 
With one arrn of a bell crank lever 3 that is 
mounted on a shaft, 72 that rocks in bearings in 
the end and middle frames. The other arm of 
the bell crank lever 73 carries a pointed screw 
2 that engages an end of the back thread guide 
rod 8. An apertured ear 75 is secured to the 
shaft 2. A tension rod 78, having a spring 
79 and an adjusting nut 28, passes through the 

ear 75 and through an apertured lug 6 fas 
tened to frame and carries an adjustable Stop 
collar . 
The front, thread carrying spool fa4 is keyed 

to shaft 45a while the back thread carrying 
spool. 85 is keyed to shaft 46a (see Fig. 30). 
The knit fabric, F, passes over a guide roll 

88, to the fabric wind-up devices. As the wind 
up devices are per se no part of the present in 
vention and may be of the construction disclosed 
in my Patent No. 2,312,725, issued March 16, 1943, 
they have not been illustrated in the accompany 
ing drawings. 
As shown in Fig. 29, the threads T from spool 
84 pass over the guide rod 86 to the respective 

front thread guides where they pass between the 
furcations 99 and through the eyes of 98 of the 
respective guides while the threads T from spool 
85 pass over guide rod 87 to the respective back 
thread guide, over the rods 90, around hooks 
92 and through the eyes of the respective rear 
thread guides 89 etc. 

Operation 

Assume the thread guide, sinker, needle and 
stationary needle guide to be positioned as in Fig. 
31. At this time the needle 25 is stationary, the 
front thread guide 04 is stationary, the back 
thread guide is moving backwardly-upwardly and 
is about to stop its backward movement; the 
plate 222 is just about to contact the needles 
lightly; and the sinker is moving backwardly-up 
Wardly at about the same speed as the back 
thread guide, the sinker having about reached 
the limit of its backward movement. At this 
time (Fig. 31) the previously knit loops or 
stitches I will have been knocked over and 
the next loop is being drawn through it. 
Continuing further the parts reach the posi 

tion of Fig. 32 at which time the back thread 
guide 89 has reached its farthest back position 
but is still moving upwardly and the plate 222 is 
in light contact with the needles; the front 
thread guide 04 is still at a standstill and the 
sinker is now moving forwardly-upwardly to lo 
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cate the knit stitch in the slot beneath the sinker 
nib. 22. 
Continuing from position Fig. 32 to position 

Fig. 33, as the parts reach the position of Fig. 33 
both thread guides, 04, 89, the plate 222, and 
the needle 25 will be at rest, while the Sinker has 
just about reached its farthest forward position 
and is about to come to rest. 
Continuing from position of Fig. 33 to that of 

Fig. 34, the back thread guide 89 and the plate 
222 remain stationary, the sinker is at rest, the 
front guide O5 has commenced its backward 
Swing and the needle 25 has started on its up 
ward journey through the second knit loops II. 
Continuing further the front thread guide fo 

continues its backward movement to pass the 
thread T over the near side (facing Fig. 35) of 
the needle 25 which, by the time the position of 
Fig. 35 has been reached, is alongside the needle 
guide eye 98. The back thread guide and the 
sinker are moving downwardly and have about 
reached the limit of their downward movement. 
The thread from the back thread guide lies to 
the far side (facing Fig. 35), of the needle and 
the needle is still moving upwardly. The plate 
222 remains stationary, 
By the time the position of Fig. 36 is reached 

the back thread guide 89 and the sinker Will 
have been stopped while the front thread guide 
continues its backward movement and the needle 
25 its upward movement. 
On passing from the position of Fig. 36 to po 

sition of Fig. 37, the back thread guide f89, the 
plate 222, and sinker remain at rest, the front 
thread guide comes to rest and the needle has 
just about reached its highest position. 
As the thread guides reach the position of Fig. 

37 they are racked in opposite directions, so that 
in passing from position Fig. 37 to position Fig. 
38 the threads Will be laid around the needle 
which on leaving position Fig. 37 starts its down 
ward course. On leaving the position Fig. 37 
both thread guides, after racking, move for 
wardly, carrying the threads around the needle. 
The Sinker remains at rest. 
forwardly with the back thread guide and disen 
gages the needle to reduce friction. 
As the needle comes down through position Fig. 

38 to position Fig. 39 it catches the front thread 
in its hook. By this time both thread guides and 
plate 222 have reached their forward limits of 
movement. The sinker remains at rest. 
Passing from position Fig. 39 to position Fig. 

40, the needle 25 continues down, catching also 
the back thread T in its hook. 

Passing from position. Fig. 40 to position Fig. 
41, the needle will have reached its lowermost 
position and the tongue 28 will be in engagement 
With the hook to close the hook; the front thread 
guide Will have stopped and the back thread 
guide and plate 222 will have about reached 
their farthest back position. The sinker is still 
at rest. The thread guides are now again racked 
and on passing from the position of Fig. 41 back 
to the position of Fig. 31, sinker starts backward 
ly-upwardly, as also the back thread guide to 
draw new loops LP through the loops L., and com 
plete the cycle of operation. 
Attention is called to the fact that while the 

needle 25 is pulling the loops down between adja 
cent sinkers, see Figs. 31 and 32, the thread 
guides 93 and 98 lie at approximately equal dis 
tances from the axis of the needle. In this way 
the pull on the front thread and the pull on the 
back thread are equalized so that danger of bend 
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2 
ing the needle away from the tongue. 28 or of 
drawing the needle into tight frictional contact. 
with the guide, 27 and its tongue: 28 is minimized. 
As a further precaution against bending the: 
needle away from the tongue While the parts are 
in the positions shown in Figs. 31 to 37 inclusive. 
I have provided the needle bracing plate 222 
hereinbefore referred to. 

It should be understood that the individual 
thread guides in Figs. 31-45 are not necessarily 
the same ones in all these figures and for that. 
reason the threads are shown broken, Since the 
racking usually takes place over a first and a 
third needle, as to thread T, and over a first and 
a second needle, as to thread T", for example, See 
Figs. 45, 46 and 47. It will of course be under 
stood that the number of needles by-passed in 
racking will depend on the pattern being knit. 
Power is applied to turn, continuously shaft, 6. 

(or 0 or it if desired) as a first motion shaft, 
by any well known means not, per se, a part of 
my invention and hence not illustrated in the 
drawings. 
From the foregoing description taken in con 

nection with the accompanying drawings it is 
thought the construction, operation and ad 
vantages of my invention Will be clear to those 
skilled in the art. 
What I claim is: 
1. In a flat, knitting machine: two knock-over 

sinkers spaced apart and each including a blade 
and a nib; a stationary needle guide located be 
low the sinkers and having a tongue, the end of 
which is held in the space between the Sinkers; 
a needle having a hook disposed to cooperate 
With said tongue for effecting closure of the 
needle; means for reciprocating said needie to 
pass its hook end into and out of the Space be 
tween said sinkers; at least one thread guide 
for placing a thread on said needle; means to 
actuate said thread guide; and means to move 
said Sinkers in the general longitudia direc 
tion of the axis of the needle and back and forth 
in a direction generally normal to Said axis. 

2. In a flat knitting machine; a pair of knock 
over sinkers each having a blade and a nib and 
being spaced apart, means for mounting said 
sinkers for movement in a horizontal plane and 
in a vertical plane; means to impart operative 
movement to said sinkers; a stationarily held 
needle guide having a tongue which projects into 
the Space between the sinkers; a hook needle 
guided by said guide to cause its hook to project 
through between the sinkers and return into the 
same; means to operate said needle; at least 
one thread guide; means to swing said guide back 
and forth past said needle; means to rack said 
guide; and means to time the actions of all Said 
means to effect a knitting operation. 

3. In a flat knitting machine: stationary nee 
dle guides having tongues; knock-over Sinkers 
spaced apart and into which Spaces the ends of 
said tongues project needles cooperatively dis 
posed with respect to said guides and having 
hooks closable by Said tongues. When said nee 
dles are at one end of their strokes; two thread 
guides cooperatively disposed with respect to said 
needles; and means to impart motion to said 
needles, said sinkers and said thread guides in 
timed relation to effect knitting operations. 

4. In a flat knitting machine: a stationary 
needle guide having at least one tongue; a mov 
able sinker bar, at least one thread guide for 
at least two knock-over sinkers mounted on said 
Sinker bar and Spaced apart and into which space 
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the free end of said tongue projects; a needle 
bar carrying at least one needle, which needle is 
guided by said needle guide, said needle having 
a hook and being Operable through the Space 
between said Sinkers conducting thread to said 
neede; and means for Operating Said seedle 
bar, said sinker and said thread guide ii) tired 
relation to effect a knitting operation. 

5. A flat knitting inachine according to claim 4 
Wherein the thread guide operating means in 
cludes nechanism for moving the thread guide 
forward and backward and laterally to lay the 
thread about the needle. 

6. A fiat knitting machine according to claim 4 
Wherein the thread guide operating means in 
cludes an upper and a lower can shaft, a rock 
shaft associated with each can shaft, a roller 
carriage with rollers on each rock shaft, a can 
On each can shaft with which the rollers on the 
carriages, respectively, engage, an artin fixed on 
One of Said rock shafts, an upper rock shaft, an 
arm. On Said upper rock Shaft, a pin and slot 
connection between said arms, and means for 
mounting said thread guide or said upper rock 
shaft to rock with the same and means to rack 
Said thread guide. 

7. A fiat knitting machine according to claim 4 
wherein the thread guide operating means in 
cludes an upper and a lower can shaft, a rock 
shaft associated with each can shaft, a roller 
carriage with rollers on each rock shaft, a cam 
On each cam Shaft with which the rolers on the 
carriages, respectively, engage, an arm fixed on 
One of Said rock shafts, an upper rock Shaft, an 
arm on Said upper rock shaft, a pin and slot 
connection between said arms, and means for 
mounting said thread guide on said upper rock 
shaft to rock with the same and means to rack 
said thread guide, the aforesaid mounting and 
racking means including a frame on which thread 
guides proper are mounted, and means to move 
Said frame along said upper rock shaft, 

8. A flat knitting machine according to cialim 4 
Wherein the thread guide operating means in 
cludes an upper and a lower can shaft, a rock 
shaft associated with each can shaft, a roller 
Carriage With rollers On each rock Shaft, a can 
On each cam shaft with which the rollers on the 
carriages, respectively, engage, an airin fixed on 
One of Said rock shafts, an upper rock shaft, an 
arm on said upper rock shaft, a pin and slot con 
nection between said arris, and means for mount 
ing Said thread guide on said upper rock shaft, 
to rock with the same and means to rack said 
thread guide, the aforesaid mounting means in 
cluding a frame on which thread guides proper 
are mounted, and the aforesaid racking means 
including a pattern-wheel-operated lever con 
nected with said frame, a pattern-wheel shaft, a, 
pattern wheel on said shaft, and means to turn 
Said pattern-wheel Shaft. 

9. A flat knitting machine according to claim 4 
wherein the thread guide operating means in 
cludes an upper and a lower can shaft, a rock 
shaft associated with each can shaft, a roller 
carriage with rollers on each rock shaft, a cam 
On each can shaft with which the Oller on the 
carriages, respectively, engage, an arm fixed on 
One of Said rock shafts, an upper rock shaft, an 
arm. On said upper rock shaft, a pin and slot con 
nection between said arms, and means for mount 
ing said thread guide on said upper rock shaft, 
tO rock With the same and means to rack said 
thread guide, an arm secured to each of said as 
Sociated rock shafts and an adjustable connect 
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14 
ing rod joining said arms and causing Said asso 
ciated rock shafts to rock in unison. 

10. A flat knitting machine according to claim 
4. Wherein the needle bar operating means in 
cludes an upper and a lower can shaft, a rock 
shaft aSSociated With each can Shaft, a roller 
carriage With rolers Secured to each rock Shaft, 
cans on each can Shaft With which the rollers 
on the respective carriages, respectively, engage, 
an arm mounted on the upper one of said asso 
ciated rock shafts, another rock shaft below Said 
upper associated rock Shaft, an arm on Said an 
other rock shaft, and a needle-bar-carrying arm 
pivoted to said rock shaft arms and having an 
extended portion above the upper rock shaft, said 
needle bar being Secured to said extended por 
tion. 

11. A flat knitting machine according to claim 
4 wherein the needle bar operating means in 
cludes an upper and a lower caim shaft, a rock 
Shaft aSSociated With each can shaft, a roller 
carriage with rollers secured to each rock shaft, 
CanS on each can Shaft with which the rollers 
On the respective carriages, respectively, engage, 
an arm mounted on the upper one of said asso 
ciated rock shafts, another rock shaft below said 
upper associated rock shaft, an arm on said an 
other rock Shaft, and a needle-bar-carrying arm 
pivoted to Said rock shaft arms and having an 
extended portion above the upper rock shaft, said 
needle bar being secured to said extended portion, 
and a connection between said associated rock 
shafts by Virtue of which the weight of said nee 
dle-bar-carrying arm is carried Substantially by 
the lower camshaft. 

12. In a flat knitting machine: a stationary 
needle guide having at least one tongue; a mov 
able sinker bar, a pair of Spaced apart knock 
Over Sinkers mounted on said sinker bar and 
providing Spaces into which the free end of Said 
tongue projects; a needle bar carrying at least 
one needle which needle is guided by said guide, 
Which needle has a hook and is operable through 
the Space between said sinkers, at least one thread 
guide for conducting thread to said needle; an 
upper and a lower cam shaft with cams on said 
can shafts; means to operate said sinkers from 
Said can Shafts; and means to operate said nee 
de guide and said needle bar from said can 
ShaftS. 

13. A flat knitting machine according to claim 
12 wherein the last named means includes a 
rock shaft aSSociated With each can shaft, a 
roller carriage with rollers mounted on each rock 
shaft With their rollers engaging the respective 
cams, an arm fixed on the upper one of said 
aSSociated rock shafts, an upper rock shaft, an 
arm. On Said upper rock shaft, an articulated 
Connection between said arms, a thread guide 
frame mounted on said upper rock shaft to rock 
thereWith and be longitudinally movable along 
the same to rack the thread, a second arm on 
the upper one of said associated rock shafts, a 
needle-bar-carrying airin pivoted to said Second 
arm to which arm said needle bar is attached, 
another rock shaft with an arm to which said 
needle-bar-carrying arm is pivoted, and means 
to move said thread guide frame for racking pur 
pOSes. 

14. A flat knitting machine according to claim 
12 wherein the last named means includes a rock 
shaft associated with each can shaft, a roller 
carriage with rollers mounted on each rock shaft 
With their rollerS engaging the respective cans, 
an arm fixed on the upper. One of said aSSociated 
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rockshafts, an upper rockshaft, an arm. On Said 
upper rock shaft, an articulated connection be 
tween said arms, a thread guide frame. mounted 
on said upper rock shaft. to rock thereWith and 
belongitudinally movable along the same to 
pack the thread, a second arm on the upper One 
of said associated rock shafts, a needle-bar-car 
rying arm pivoted to said second arm to which 
arm said needle bar is attached, another rock 
shaft with an arm to which said needle-bar 
carrying arm is pivoted, and means to move Said 
thread guide frame for racking purposes; and 
wherein is provided arms on said cam. Shafts 
and a connecting rod between Said armS SO (On 
structed that... the Weight of the needle-bar-car 
rying arm and the arms on which it is pivoted 
shall be borne by the lower cam shaft and the 
rocking of the rock shafts for knitting shall be 
principally accomplished by the upper can shaft 
and its can. 

15. In a flat knitting machine: a Stationary 
needle guide having at least One tongue; a now 
able sinker bar, a pair of knock-over Sinkers 
spaced apart and mounted on said sinker bar 
and into which space said tongue projects; a 
needle bar carrying at least one needle guided by 
said guide, which needle has a hook and is Oper 
able through the space between said sinkerS; at 
least one thread guide for conducting thread 
to said needle; and means for Operating Said 
needle bar, said sinker and said thread guide 
in timed relation to effect a knitting Operation, 
the sinker operating means including an upper 
and a lower camshaft, a front rock shaft aSSO 
ciated with each cam shaft, a back rock shaft 
associated with each cam shaft, a roller car 
riage with rollers mounted on each rock shaft, 
cams on said upper can shaft with Which the 
rollers of the upper carriages engage, Cans. On 
thie, Iower can shaft with which the rollers on 
the lower, carriages engage, arms on the front 
rockshafts, a connection between said arms, arms 
on the back rock shafts, a connecting rod be 
tween the last named arms, another arm on the 
associated upper front rock. shaft, another arm 
On the upper back rock shaft, a sinker-bar-carry 
ing arm pivoted at its back end to said another 
arm on the upper back rock shaft, and a link 
pivoted to the front part of Said sinker-bar 
carrying arm and to said another arm on the 
front upper rock Shaft. 

16. A flat knitting machine according to claim 
5 wherein the connection between the arms on 
the front rock shafts, is resilient, and said con 
necting rod is adjustable so that the weight of 
said sinker-bar-carrying arm, and the arms and 
link to Which it and the link are pivoted is taken 
principally by the lower can shaft. 

17. In a flat knitting machine: a stationary 
needle guide having at least one tongue; a mov 
able: sinker bar, a pair of knock-over sinkers 
Spaced apart and mounted on said sinker bar 
and iri?to which space said tongue projects; a 
needle bar carrying at least One needle, which 
needle is guided by Said guide and has a hook 
and is operable through said Space; at least one 
thread guide for conducting thread to said nee 
de; and means for Operating said needle bar, 
said Sinkers and said thread guide in timed rela 
tion to effect a knitting operation, the thread 
guide Operating means including a rock shaft, a 
roller carriage on Said rock Shaft and having 
IcollerS, a can shaft. With cams engaged by said 
rollers, an arm on said rock shaft, a racking bar 
carrier mounted for back and forth movement 
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on said sinker bar, a connecting rod between said 
arm and said racking bar, carrier, a racking bal 
movably mounted on Said racking bar carrier, a 
thread guide secured to said racking bar, and 
means to operate said racking bar for racking 
purposes. 

18. In a fiat knitting machine: a stationary 
needle guide having at least. One tongue; a moV 
able sinker bar, a pair of knock-OVer sinkers 
spaced apart and mounted on Said sinker bar 
and into which space said tongue projects; a 
needle bar carrying at least one needle, Which 
needle is guided by said guide and has a hook 
and is operable through said Space; at least one 
thread guide for conducting thread to said neer 
dle; and means for operating said needle bar, 
Said sinkers and said thread guide in timed re 
lation to effect a knitting operation, the sinker 
operating means including an upper and a lower 
eam shaft, a front rock shaft associated with 
each can shaft, a back rock shaft aSSociated 
with each cam shaft, a roller carriage. With roll 
erS mounted On each, rock Shaft, cams. On said 
upper cam shaft with which the rollers of the 
upper carriages engage, cams on the lower can 
shaft with which the rollers on the lower car 
riages engage, arms on the front rock Shafts, a 
connection between said arms, arms on the back 
rock shafts, a connecting rod between the last 
named arms, another arm on the associated up 
per front rock shaft, another arm on the upper. 
back rock shaft, a sinker-bar-carrying arm piv 
oted at its back end to Said another arm on the 
upper back rock shaft, and a link pivoted to the 
front part of Said. Sinker-bar-carrying arm and 
to Said another arm.On the front upper rockshaft, 
the thread guide operating means including a 
rock shaft, a roller carriage on said rock shaft, 
cams on one of said camshafts with which the 
rollers of said last named rock Shaft engage, 
an arm on said last named rock shaft, a rack 
ing bar carrier mounted for back and forth move. 
ment on said sinker, bar, a connecting rod be 
tWeen said last named arm and Said racking bar 
carrier, a racking bar movably mounted on said 
racking bar carrier, a thread guide: Secured to 
Said racking bar, and means to operate said rack 
ing bar for racking purposes, 

19. In a machine of the class described: a 
cam shaft. cams on said shaft; a rock shaft; a 
roller carriage. With rollers engaging said cams; 
an arm. On Said rock Shaft, projecting in a direc 
tion opposite to said roller carriage; another rock 
Shaft; an arm on Said another rock shaft; a 
needle bar carrier pivotally mounted on both said 
arms; and means other than said camshaft to 
eolunteract the effect of the weight of Said nee 
die bar carrier and both said arms on said cams. 

20. In a machine of the class described: a cam 
shaft; cans on Said shaft; a rock shaft; a roller 
carriage With rollers engaging said cams; an arm: 
On Said rock shaft, projecting in a direction oppo 
Site to said roller carriage; another rock shaft; 
an arm. On Said another rock shaft; a needle 
bar carrier pivotally mounted on both said arms; 
and means other than said camshaft to counter 
act the effect of the weight of said needle bar 
carrier and both said arms on said cams, said 
means comprising a second cam shaft with cams 
thereon, a third rock shaft, a roller carriage 
With rollers to engage Said cans and mounted on 
said third rock shaft, an arm on said third rock 
shaft extending in the same direction as said 
roller Carriages, an arm. On the first rock shaft 
extending in the same direction as said roller 
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carriages, and a connecting rod between said last 
named arms for transmitting the Weight of said 
needle bar carrier to Said second can Shaft. 

21. In a machine of the class described: an 
immovably held needle guide having a tongue; 
a longitudinally grooved needle to receive said 
guide, Said needle having a hook Constructed to 
engage with said tongue When the needle is in 
One position to close the needle hook and means 
to move the needle along said guide to open and 
close the needle hook. 

22. In a machine of the class described: an 
immovably held needle guide having a tongue; 
a longitudinally grooved needle to receive Said 
guide, said needle having a hook, said tongue hav 
ing a recess in its tip and Said needle having 
the end of its hook designed to seat in said receSS 
when the needle is in One position to close the 
needle hook and means to move the needle along 
Said guide to Open and close the needle hook. 

23. In a machine of the class described: an 
immovably held needle guide having a tongue; a 
longitudinally grooved needle to receive Said 
guide, Said needle having a hook, said needle 
having the end of its hook designed to move past 
the end of the tongue in contact with the Sane 
to close the hook when the needle is in one posi 
tion and means to move the needle along said 
guide to open and close the needle hook. 

24. In a machine of the class described: an 
immovably held needle guide block having there 
on at least One flat needle guide With a straight 
edge; a needle block having at least one nee 
dle thereon, said needle having a hook and hav 
ing a straight portion longitudinally grooved to 
receive said straight edge and having the open 
ing of its hook positioned to be closed by said 
needle guide when the needle is in one position 
relative thereto and means to move the needle 
along Said guide to Open and close the needle 
hook. 

25. A flat knitting machine which includes: an 
upper can shaft; a lower can shaft; power trans 
mitting connections to said shafts; a lower front 
rock shaft; a second front rock shaft; a third 
front rock shaft; a fourth front rock shaft; a 
fifth front rock shaft; an upper front rock shaft; 
a lower back rock Shaft; an upper back rock 
Shaft; an intermediate back rock Shaft; end 
frames having bearings for all said shafts; a 
roller carriage on each said first, third, fourth 
and fifth front rock shafts; a roller carriage on 
each said lower, intermediate and upper back 
rock shafts; cams on said lower cam shaft with 
which the rollers of Said first and third front, 
rock shaft carriages and said lower back rock 
shaft carriage operatively engage; cams on said 
upper can shaft With which cans the rollers 
of said fourth and fifth front rock shaft carriages 
and Said intermediate and upper back rock shaft 
carriages operatively engage; means to cause 
Said third and fifth front rock shafts to rock 
in unison; means to cause said lower and upper 
back rock shafts to rock in unison; an articu 
lated connection between said fifth front rock 
shaft and said upper front rock shaft; a front 
thread guide means mounted on said upper front 
rock shaft to rock. With the same; arms on said 
second and fifth front rock shafts; a needle bar 
carrier pivotally mounted on Said arms and car 
rying a needle bar and a hook needle; a Sta 
tionary shaft carried by said end frames; a nee 
dle-guide-and-hook closer mounted on said sta 
tionary shaft in cooperative association with said 
needle; arms on said fourth front rock shaft and 
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on said upper back rock shaft; a sinker-bar 
carrying arm pivoted at one end to Said arm on 
said upper back rock shaft; a link pivoted to 
said arm on said fourth front rock shaft and to 
the other end of said sinker-bar-carrying arm; 
a. Sinker bar mounted on Said sinker-bar-carry 
ing arm a sinker secured to said Sinker bar for 
cooperation with said thread guide, said needle 
and said needle guide; an arm on Said inter 
mediate back rock shaft; a back thread guide 
means; means for supporting said back thread 
guide means in cooperative position with respect 
to said sinker, said needle and said front thread 
guide means; and a connecting rod between said 
back thread guide means and said arm on said 
intermediate back rock shaft; and means to rack 
said thread guide means according to the de 
sired pattern to be knit. 

26. A flat knitting machine Which includes: an 
upper camshaft; a lower camshaft; power trans 
mitting connections to said shafts to cause them 
to turn together; a lower front rock shaft; a. 
second front rock shaft; a third front rock shaft; 
a fourth front rock shaft; a fifth front rock 
shaft; an upper front rock shaft; a lower back 
rock shaft; an upper back rock shaft; an inter 
mediate back rock shaft; end frames having bear 
ings for all said shafts; a roller carriage on each 
said first, third, fourth and fifth front rockshafts; 
a roller carriage on each said lower, intermediate 
and upper back rock Shafts; cans on Said lower 
cam Shaft with which cams the rollers of said 
first and third front rock shaft carriages and 
said lower back rock shaft carriage cooperatively 
engage; cams on said upper camshaft with which 
cams the rollers of said fourth and fifth front 
rock shaft carriages and said intermediate and 
upper back rock shaft carriages operatively en 
gage; means to cause said third and fifth front 
rock shafts to rock in unison; means to cause 
said lower and upper back rock Shafts to rock 
in unison; an articulated connection between said 
fifth front rock shaft and said upper front rock 
shaft; a front thread guide means mounted on 
said upper front rock Shaft to rock With the Sane, 
arms on said second and fifth front rock Shafts; a 
needle bar carrier pivotally mounted on Sald arms 
and carrying a needle bar and a hook needle; a 
stationary shaft carried by Said end frames; a. 
needle guide and hook-closer mounted on said 
stationary shaft in cooperative association with 
said needle; arms on said fourth front rock shaft 
and on said upper back rock Shaft; a sinker-bar 
carrying arm pivoted at one end to Said arm. On 
said upper back rock shaft; a link pivoted to 
said arm on said fourth front rock shaft and to 
the other end of Said. Sinker-bar-carrying arm 
a sinker bar mounted on Said Sinker-bar-carry 
ing arm and having a sinker Secured to said 
Sinker bar for cooperating With Said thread guide, 
Said needle and said needle guide, an arm. On 
said intermediate back rock Shaft; a back thread 
guide means, means for Supporting said back 
thread guide means in cooperative position with 
respect to said Sinker, said needle and said front 
thread guide means; a connecting rod between 
Said back thread guide means and said arm on 
Said intermediate rock shaft; brackets mounted 
On one end frame, an upper shaft in Ounted in 
said brackets; a pattern wheel shaft mounted 
in said brackets and having pattern wheels; a 
driving connection between One of said camshafts 
and said pattern wheel shaft; a lower shaft 
mounted in said brackets; cans on said lower 
shaft; a front thread-guide racking lever and a 
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back thread-guide racking lever mounted on said 
last named upper shaft, each of said thread 
guide racking levers having pattern wheel en 
gaging rollers to engage the respective pattern 
wheels on said pattern wheel shaft and having 
spring pressed rollers to engage the respective 
cams on said lower shaft; and push-pull con 
nections between said racking levers and the re 
Spective thread guide means. 

27. A knitting machine which includes: a pair 
of movable knock-over sinkers spaced apart; an 
immovably held needle-guide located below the 
sinkers and having a needle-hook-closing portion 
projecting into the space between said sinkers; a 
needle having a hook and being mounted below 
the sinkers, guided by said needle guide and oper 
able through the space between the sinkers; at 
least one thread guide mounted above the sink 
ers; and means for operating the aforesaid parts 
to effect knitting operations. 

28. A knitting machine which includes: a pair 
of movable knock-over sinkers spaced apart; an 
immovably held needle-guide located below the 
Sinkers and having a needle-hook-closing por 
tion projecting into the space between said sink 
ers; a needle having a hook and being mounted 
below the sinkers, guided by said needle guide 
and operable through the space between the sink 
erS; at least one thread guide mounted above the 
Sinkers; means for raising and lowering said 
sinkers along said needle and needle guide; means 
for moving said sinkers longitudinally back and 
forth; means to operate said needle and said 
thread guide in cooperation with said sinkers 
raising and lowering and longitudinally moving 
means to effect knitting operations. 

29. A knitting machine which includes: a pair 
of movable knock-over sinkers spaced apart; an 
immovably held needle-guide located below the 
Sinkers and having a needle-hook-closing por 
tion projecting into the space between said sink 
ers; a needle having a hook and being mounted 
below the Sinkers, guided by said needle guide 
and Operable through the space between the sink 
ers, said needle having a thread-receiving open 
slot closable by said needle guide when the nee 
dle is in one position; at least one thread guide 
mounted above the sinkers; and means for oper 
ating the aforesaid parts to effect knitting oper 
ations. 

30. A knitting machine which includes; a pair 
of movable knock-over sinkers spaced apart; an 
innovably held needle-guide located below the 
sinkers and having a needle-hook-closing portion 
projecting into the space between said sinkers; 
a needle having a hook and being mounted be 
low the sinkers, guided by said needle guide and 
operable through the space between the sink 
ers, said needle having a thread-receiving open 
slot closable by said needle guide when the nee 
dle is in one position; at least one thread guide 
mounted above the sinkers; means for raising 
and lowering said sinkers along said needle and 
guide; means for moving said sinkers longitudi 
nally back and forth; means to operate said nee 
dle and said thread guide in cooperation with 
Said Sinker raising and lowering and longitudinal 
ly moving means to effect knitting operations. 

31. A knitting machine which includes: a pair 
of movable knock-over sinkers spaced apart; an 
innovably held needle-guide located below the 
Sinkers and having a needle-hook-closing portion 
projecting into the space between said sinkers; 
a needle having a hook and being mounted be 
low the sinkers, guided by said needle guide and 
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operable through the space between the sinkers, 
said needle having a thread-receiving open slot 
closable by said needle guide when the needle is 
in one position; at least one thread guide mount 
ed above the sinker; means for raising and low 
ering and longitudinally moving back and forth 
said knock-over sinker; means for moving said 
thread guide back and forth parallel to said sink 
er; means to rack said thread guide; means to 
co-relate the operations of said thread guide, 
said sinker and said needle to effect knitting 
Operations. 

32. A knitting machine including: a bank of 
movable knock-over sinkers having blades and 
nibs, the sinkers being spaced apart; a bank of 
fixedly mounted needle guides located below the 
sinkers and having the tip portions of each guide 
projecting into a space between the sinkers; a. 
bank of movable needles having hooks and be 
ing located below the sinkers and projecting up 
wardly through the spaces between said sinkers 
and being guided by said guides, said guides serv 
ing to close the needles when the hooks are with 
in the sinkers; a bank of thread guides swing 
ably and rackably mounted above the sinkers; 
and means to operate the aforesaid parts in 
timed relation to effect knitting operations. 

33. A knitting machine which includes: a bank 
of knock-over sinkers movable bodily up and 
down and forward and backward and having 
Spaces between adjacent sinkers; a bank of nee 
dle guides mounted below the sinkers and hav 
ing tip portions projecting into said spaces; a 
bank of hook needles mounted below the sinkers 
and projecting upwardly through said spaces, 
Said needles being guided by said needle guides, 
and said projecting portions of the needle guides 
Serving to close the needle hooks while the nee 
dles are positioned with their hooks within said 
Spaces; a bank of front thread guides mounted 
above the sinkers; a bank of back thread guides 
mounted above the sinkers; and means for oper 
ating said Sinkers, said needles and said thread 
guides in timed relation to effect knitting oper 
ations. 

34. A knitting machine which includes: a bank 
of knock-over Sinkers movable bodily up and down 
and forward and backward and having spaces 
between adjacent sinkers; a bank of needle guides 
mounted below the sinkers and having tip por 
tions projecting into said spaces; a bank of hook 
needles mounted below the sinkers and project 
ing upWardly through said spaces, said needles 
being guided by said needle guides and said pro 
jecting portions of the needle guides serving to 
close the needle hooks while the hooks are with 
in the Sinkers; a bank of front thread guides 
mounted above the sinkers; a bank of back thread 
guides mounted above the sinkers; means for 
Operating the sinkers; means for operating the 
needles; means for swinging back and forth said 
front thread guides past said needles; means for 
reciprocating said back thread guides back and 
forth past said needles; means for racking said 
thread guides; and means, co-ordinating the op 
erations of said Swinging and said reciprocating 
means and said sinker operating means and said 
needle Operating means to effect knitting opera 
tions. 

35. In a knitting machine wherein a knock-over 
Sinker, a back thread guide and a front thread 
guide are employed; a needle operating along 
an axis between the positions of said thread 
guides; and means for moving said guides for 
Wardly and backwardly to lay the threads about 
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the needle, said means being so timed that while 
the needle is pulling the threads down by the 
sinker the forward pull on the needle by the 
thread from the front thread guide Will be ap 
proximately equalized by the rearward pull On 
the needle by the thread from the rear thread 
guide. 

36. In a knitting machine wherein is provided 
a knock-over sinker, a front thread guide, a back 
thread guide, and a needle operating between said 
guides; the improvement which consists in So 
timing the movements of the thread guides that 
the needle, while pulling the threads by the sink 
er, Will pull straight down and the pull on the 
front thread will be substantially equalized by 
the pull on the back thread. 

37. In a knitting machine: a stationary tongue; 
a pair of forwardly and backwardly movable 
knock-Over sinkers between which said tongue 
projects; a needle having a hook and a tongue 
receiving longitudinal groove; a front thread 
guide; a back thread guide; and means to oper 
ate the aforesaid parts to effect knitting opera 
tions, the operations being timed so that while 
the needle is pulling the threads between the 
Sinkers the pull exerted on the front thread will 
be approximately equalized by the pull on the 
back thread thereby preventing bending of the 
needle forwardly or backwardly. 

38. In a knitting machine: the combination 
With a Stationarily held tongue, a hooked needle 
movable along said tongue and grooved to receive 
Said tongue, and means to reciprocate said needle 
along Said tongue; of a needle brace, and means 
to apply said brace to the needle at predetermined 
tirnes. 

39. In a knitting machine: the combination 
With a Stationarily held tongue, a hooked needle 
movable along said tongue and grooved to receive 
Said tongue, and means to reciprocate said needle 
along Said tongue; of a needle brace, and means 
to apply said brace to said needle during the time 
the needle is pulling loops through previously 
formed loops. 

40. In a knitting machine: the combination 
with a stationarily held tongue, a hooked needle 
movable along said tongue and grooved to receive 
Said tongue, and means to reciprocate said needle 
along Said tongue; of a needle brace, and means 
to apply Said brace to said needle during the time 
the needle is pulling loops through previously 
formed loops and while the loops are knocking 
OWer. 

41. In a flat knitting machine: knock-over 
sinkerS Spaced apart; a stationarily mounted nee 
dle guide having a tongue extending into the space 
between adjacent sinkers; a needle having a hook 
disposed to cooperate with said tongue for effect 
ing closure of the needle; means for reciprocating 
Said needle to pass its hook end into and out of 
the said Space; at least one thread guide for plac 
ing a thread on said needle; means to actuate said 
thread guide; a needle brace; means to apply said 
brace to the needle at the side opposite said needle 
guide; and means to move said sinkers in the gen 
eral direction of the axis of said needle and back 
and forth in a direction generally normal to said 
aXS. 

42. In a flat knitting machine: stationary nee 
dle guides having tongues; knock-over sinkers 
between which said tongues project; needles coop 
eratively disposed with respect to said guides and 
having hooks closable by said tongues when said 
needles are at one end of their strokes; a needle 
brace engaging the needles on the side opposite 
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the needle guide and adjacent the tongue thereof; 
at least one thread guide cooperatively disposed 
with respect to said needles; and means to impart 
motion to Said needles, Said sinkers and said 
thread guides in timed relation to effect knitting 
Operations. 

43. In a flat knitting machine: Stationary nee 
dile guides having tongues; knock-over sinkers; 
needles cooperatively disposed with respect to said 
guides and having hooks closable by said tongues 
when said needles are at one end of their strokes; 
a needle brace engaging the needles on the side 
Opposite said needle guide; at least one thread 
guide cooperatively disposed With respect to said 
needles; and means to impart motion to said nee 
dles, said Sinkers, Said needle brace and Said 
thread guide in timed relation to effect knitting 
Operations. 

44. In a knitting machine: a stationary needle 
guide having a tongue; a movable sinker bar with 
knock-over sinkers between which Sinker said 
tongue projects; a needle bar carrying a needle 
guided by said guide, which needle has a hook and 
is operable between said sinkers; a needle brace 
for engaging Said needle on its side opposite that 
adjacent said needle guide; at least one thread 
guide for conducting thread to said needle; means 
for operating said needlebar, said sinkers and said 
thread guide in timed relation to effect a knitting 
Operation, the thread guide operating means in 
cluding mechanism for moving the thread guide 
forward and backward and laterally to lay the 
thread about the needle; and means including a 
part of Said thread guide operating mechanism 
for Operating said needle brace. 

45. In a fiat knitting machine: a stationary nee 
dle guide having a tongue; a needle reciprocatable 
along said guide; a needle brace; and means to 
apply said needle brace to said needle at prede 
termined times. 

46. In a fiat knitting machine: a stationary nee 
dle guide having a tongue; a needle reciprocatable 
along Said guide; a needle brace; and means to 
apply Said needle brace to said needle at predeter 
mined times, Said means including a cam shaft 
having a leader cam and a follower cam, a rock 
shaft, a roller carriage on said rock shaft having 
rollers to engage said cams, an arm on said rock 
shaft, a needle brace mounting means, and a con 
necting rod between said arm and said needle 
brace mounting means. 

47. In a machine of the class described: a sta 
tionary needle guidehaving a tongue; a longitudi 
nally grooved needle to receive said guide, said 
needle having a hook constructed to engage said 
tongue when the needle is in one position to close 
the needle hook; and a needle brace to engage 
Said needle on the side thereof opposite that hav 
ing the groove and hold the needle against bend 
ing away from said guide while under tension. 

48. In a machine of the class described: a sta 
tionary needle guide having a tongue; a longitudi 
nally grooved needle to receive said guide, said 
needle having a hook constructed to engage said 
tongue when the needle is in one position to close 
the needle hook; a needle brace to engage said 
needle on the side thereof opposite that having 
the groove and hold the needle against bending 
away from said guide while under tension; and 
means for applying said brace to and releasing it 
from the needle at predetermined times. 

ROY C. AMDON. 
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