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This invention relates to fiat knitting machines 
of the type having yarn carrier rods selectively 
reciprocable longitudinally of the machines by 
means of pattern chains. 

Heretofore such pattern chains have been 
mounted on long pivoted frames or arms which 
were oscillated during the travel of the chains 
so as to bring fingers of different lengths and 
positions into alinement with said yar?n Carrier 
rods to push selected rods to varying extents in 
relation to the needles for knitting different pat 
terns. Naturally extreme accuracy is required 
in the extent of movement of the yarn carrier 
rods for proper coordination. With the required 
needles. A machine of this general type is dis 
closed, for example, in Patent No. 2,103,852, 
issued December 28, 1937, to J. Kessler. 

If the pattern chains are moved more or less 
than the required amount the pattern will be 
affected, especially as the needles are closely 
spaced; and, in fact, certain of the yarn carrier 
elements may cause breakage of the needles. If 
there should be any SpringineSS in the frame 
arm that carries the pattern chain, the pattern 
produced will obviously be haphazard, and dif 
ferences in repeat patterns Will be apparent; 
also breakage of needles may occur as above 
indicated. The pivoted frame arm must be rela 
tively light in Weight, and may not be made So 
heavy as to avoid springiness because it Would 
cause undue vibration of the machine. The ma 
chine of the above mentioned Kessler patent, 
with its pivoted frames for the pattern chains, 
was subject to these and other diffculties here 
in after Stated. 
An even more fruitful cause of pattern varia 

tion and breakage of needles is the possible loose 
ness in the pivotal bearing of the frame arm of 
the pattern chain. The bearing clearance, how 
ever slight, is multiplied because of the length 
of the frame arm; the bearing being at the bot 
tom end of the frame arm, and the yarn carrier 
rods being actuated at the upper end of the frame 
arm. In fact, this variation in the bearing leads 
to a still further difficulty that Will now be 
described. 
The operator attempts to adjust the machine 

for the effect of variation or clearance in the 
bearing of the pattern chain frame arm. Yet 
when the machine is loaded with yarn and is in 
operation, the action is different, so that the 
adjustment is found to be inaccurate. Accord 
ingly the machine must be stopped and repeat 
edly readjusted. This method leaves must to be 
desired, and is time consuming. 
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Due to the pivotal movement of the frame arm 
that carries the pattern chain, the rods or fingers 
carried by the chain links for actuating the yarn 
Carrier rods Strike the same at an angle, instead 
of in a lined relation. This angular impinge 
inent varies with the different fingers, because 
they must necessarily be of different lengths. 
Accordingly Spring occurs, and some fingers 
Will Spring more than others. The points at 
Which the fingers will impinge will necessarily 
Vary, so that another element of uncertainty 
is introduced in respect to the length of required 
t1'avel of the yarn carrier rods. Naturally, this 
Will be different according to Whether the na 
chine iS Or is not loaded With yarn. 

Finally, it is frequently desired to operate a 
machine of this type at different speeds. To 
attempt this would be to multiply and accen 
tuate the difficulties noted, with the additional 
effect of greatly increasing the vibration of the 
machine when the latter is speeded up. In other 
words, all adjustments will be affected. When 
the speed of the machine is changed, due to 
spring in the frame arm and in the pattern chain 
fingers and due to any variation or clearance at 
the frame arm pivot. With increasing vibration, 
the possibilities of jamming and breakage of the 
needles is further increased. 

It is therefore an object of the invention to 
provide a machine of this general type which 
shall avoid the difficulties mentioned. 
Another object of the invention is to provide 

improved means for carrying the pattern chains 
with the successive fingers in allinement With the 
different yarn carrier rods. 
Another object of the invention is the pro 

vision of improved actuator means for the end 
less pattern chain for causing intermittent travel 
thereof in opposite directions in knitting repeat 
patterns, said actuator means being simple, com 
pact, light in weight, capable of eliminating a 
complicated drive, and being adapted for Sub 
stantially direct actuation of the pattern chain 
in both directions. 
Another object of the invention is the pro 

vision of improved supporting means for ele 
ments of the machine to avoid deflection due to 
the weight thereof, without interfering with the 
clearances necessary for adjoining parts of the 
machine. 
Other objects and advantages of the invention 

Will become apparent as the specification - pro 
Ceeds. 
With the aforesaid objects in view, the inven 

tion consistS in the novel combinations and 
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plates 40, 4t, secured together as by set ScreWS 42, 
see Figs. 6 and 7. Between these plates 40, 4 
are clamped a plurality of fingers, whereby these 
plates are rigidly mounted on the rock bar 35. 
Adjoining fingers 35b are similarly clamped be 
tween the plates 49, 4 but with their hook por 
tions Cut off So that they do not engage the rock 
bar 35 and do not interfere with the bracket arm 
56, but otherwise function in the same manner 
as the other fingers .35a. Any number of these 
bracket arms 36 may be spaced along the rock 
bar. 
Our improved mechanism for operation of the 

Weft carrier rods 8. Without requiring SWinging 
notion of the pattern chain frame Will now be 
described. Like mechanisins are provided at 
each end of the machine, so that a description of 
one will apply to the other. Each includes a 
pattern chain 3 of substantial width so as to have 
links 4 å having relatively long cross bars 45. 
The chain is mounted on Suitable upper and lower 
Sprocket wheels, on a rectangular or other suitable 
frame 46, only the upper sprockets 47 being the 
driving elements for the chain. These upper 
Sprockets are fixed on a drive shaft, 43. Mounted 
On Selected link bars 45 are the pins or fingers 49 
which are of different lengths and variably posi 
tioned to actuate Weft bars 8 to predetermined 
extents as hereinbefore described. Desirably 
each Weft rod 8 is provided at each end with an 
impact plate 5, for increasing the area available 
for abutment With the fingers 49. These plates 
50 also serve to allow for the arcuate arrange 
ment of the Weft bars 8. As thus far described, 
the pattern chain and its frame and sprockets 
are COrVentional. 

Mollinted on the main frame 26, we provide 
horizontal guide means for the pattern chain 
frames 63. For example, powerful bars 5? ex 
tend therefron, for carrying the sliding sleeves or 
cross heads 52 Which may be reciprocated in any 
Suitable manner, as by the eccentrics 53 and the 
interconnecting rods 54. Rigidly fixed to these 
CrOSS heads is the frame 6, in which is jour 
naked the shaft, 48 for the sprocket wheels 47. 

It Will now be seen that the frames 46 and their 
pattern chains 43 are reciprocated in a horizontal 
direction, So as to move in one or an opposite 
direction for each knitting operation of the ma 
chine. Since the fingers 49 are in general aline 
ment With their respective weft bars 8, they will 
strike squarely, and will not tend to bend or 
Spring. Since the fingers 49 further lie in the 
horizontal plane of the sprocket shaft 48, the 
latter directly assumes the entire reaction. By 
the reciprocatory movement of the pattern chain 
and its frame, there are no parts to spring and 
cause Vibration, and these advantages are fur 
ther carried through the fingers 49 as described. 
Hence the Speed of the machine may be substan 
tially increased. Further, the weight of the 
frame 46 may be reduced, since it is not subjected 
to Springing, and consequently the effect of vibra 
tion due to rapid reciprocation of the frame 46 is 
dininished, to thus permit the loom to knit with 
a high degree of reliability. In fact, these ad 
Vantages are further realized by reason of the 
Supporting devices 26 and 36 hereinbefore de 
scribed, Since they permit the reciprocatory ele 
nents 8 and 35 to be made relatively light in 
Weight to keep vibration at a minimum. 

For actuating the pattern chains 43 and their 
frames 43, a plurality of ratchet members 55, 56, 
as shown particularly in Figs. 8 and 9, are pro 
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vided, both of which members are mounted on the 75 

3 
pattern chain shaft 48. Of these members, 55 
may be an idler, while 56 may be fixed to the 
shaft 43. Each of these members may have 
ratchet teeth 5, all of which are equally Spaced, 
with the teeth of the different ratchet members 
being normally allined as shown. Interengaging 
the ratchet members 55, 56 is a reversing means, 
such as one or more bevel gears 58, 59 which may 
be between said members and may interengage 
bevel gears 60, 6 coaxial with and fixed to the 
respective members 55, 56 which may be hollow 
to enclose the Same. One gear 58 may have a 
stub shaft 62 journaled in a bearing member 63 
idle on the shaft 48, and the other gear 59 may 
be idle on a shaft. 64, engaging the bearing mem 
ber 63, and having a flattened portion 65 pro 
jecting outward between the ratchet members 55, 
35 and being fixed to an element 65a of the pat 
tern chain frame 46 to thus hold the bearing 
nnenber 63 against rotation while permitting free 
rotation of the gears 58, 59. 
Accordingly it will be noted that the ratchet 

elements 55, 56 are constrained by the gear train 
58, 59, 8, 6 to rotate in opposite directions. 
Fience a Single actuator such as a hook 66 may 
engage. One or the other of the ratchet members 
to cause the pattern chain to travel in one or an 
opposite direction, even though the hook oper 
ates in each case in the same direction. More 
specifically, if the hook 63 actuates the ratchet 
member 56 clockwise, it will turn the same and 
hence the shaft 48, and cause the sprocket chain 
in the same direction. But if the hook 66 be lat 
erally shifted to actuate the ratchet member 55 
clockwise, then Since the latter is an idler, the 
gear train 58 to 6 will become effective to turn 
the ratchet member 36 in the counterclockwise 
direction, With a corresponding change in direc 
tion of the pattern chain 43. When the hook 65 
actuates the ratchet member 56, the idler ratchet 
member 55 and the rear train rotate but have no 
effect on the shaft 48. It will be understood that 
the gear ratios are such that the ratchet mem 
bers 55, 35 always travel through equal opposite 
angles, and the notion may be equal to the pitch 
of One tooth 57. If desired, any suitable spring 
stop (not shown) to prevent overrunning of the 
shaft 48 may be provided. 

It Will now be seen that a single actuator 66 
may be utilized to cause travel of a pattern chain 
in required aimounts in opposite directions. De 
sirably the hook 66 may be part of a rod 67, ac 
tuable by a means shown in Fig. 2. For exam 
ple, On a portion 38 of the machine frame is fix 
edly mounted a horizontal guide means such as 
bar 69 on which is slidable a head E. Taking 
around the bar 69 is an expansion coil spring 7 
Which bears at One end on the head () and at its 
other end against the collar 72 fixed on the bar 
69, so that the Spring tends to move the head 
and hence the rod 6 in one direction. For mov 
ing. Said head in the opposite direction, an arm 
f3 is fixed on a rock shaft is, and is formed with 
a slot 75 for engaging a pin 76 on the head 79. 
This arm 13 may be controlled by a cam wheel 
7, rotatable on a shaft 78. Responsive to the 

lobes of the caim wheel is a roller 79 carried by a 
lever 80 having a fixed pivot 81. Interconnect 
ing Said lever With the arm 73 is a link 82. Ac 
cordingly when the roller 79 engages a lobe of the 
can Wheel, the lever 80 is swung clockwise to 
cause Similar movement of the arm 73 to move 
the head it against the force of the spring i?, to 
thus shift the rod 67 and its hook 66 to engage 
one of the ratchet members such as the member 



55. When the roller 79 is received in a valley 
between the lobes of the cam wheel 77, motion in 
opposite direction occurs under the force of the 
spring 7 so that the hook 66 engages the other 
ratchet member such as the ratchet member 56. 
It will be noted that the pin and slot engagement 
at 75, 76 is so designed as not to be influenced by 
any angular movement of the head 70 incident to 
the tilting of the rod 67 as the hook 66 rides over 
the ratchet wheels 55, 56. Any suitable means 
schematically shown at 83 may be provided to 
limit the downward tilting of the rod 67 to oper 
ative position. 
Since the rock shaft 74 extends from end to 

end of the machine, heads such as 70 may be op 
erated at both ends of the machine simultaneous 
ly for like purposes and in like manner. Hence 
only one mechanism including the parts TT to 
82 need be provided at one end of the machine. 
Any suitable means may be provided for actu 

ating the cam wheel 77. The means provided is 
conventional in principle, but improved in de 
sign, as shown in Figs. 11 and 12. Said means 
84 may include like ratchet wheels 85, 86 mounted 
on the shaft 78, the former being fixed thereto, 
and the ratchet wheel 86 being an idler and hav 
ing the can Wheel fixed thereto. Cooperating 
with the respective ratchet wheels 85, 86 are the 
pawls 87, 88 mounted for individual tilting mo 
tion on a common rod 89 and being pressed to 
ward their ratchet wheels by any suitable springs 
(not shown). The rod 89 is, carried by a slide 
member 90 guided for vertical movement in any 
fixed frame structure 9, and the lower end of 
the slide having a roller 92 for engaging a cam 93 
(see Figs. 2 and 10), fixed on a shaft 94, which 
also carries the eccentric 53. Also fixed to the 
shaft 78 is a sprocket wheel 95, for a sprocket 
chain 96, Which engages an idler Sprocket Wheel 
97 mounted on any fixed part of the machine 
frame. This sprocket chain carries a series of 
variably spaced pins 98 which project laterally 
to Successively engage a can finger 99 carried by 
an arm 00 having a fixed pivot at C and a 
Spring (not shown) for urging the same toward 
the ratchet wheel. Fixed on the arm 00 is a pin 
02 which normally underlies the pawl 88 so as 

to move the latter away from its ratchet wheel 86 
when the arm 00 is swung by engagement of a 
chain pin 98 with the finger cam 99. 
On each reciprocation of the bar 90 by the cam 

93, the pawls 87, 88 are reciprocated, and the 
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ratchet. Wheel 85 is turned one tooth to corre 
spondingly move the shaft 78 and hence the 
sprocket wheel 95, and the sprocket chain 96. If 
the pins 98 are remote from the finger cam 99, 
the pin 02 will lie in the path of the pawl 86 
and prevent it from Oscillating toward its ratchet 
wheel 86, so that the latter and its cam wheel 
77 will be stationary. But if a pin 98 engages the 
finger cam 99, the pin 02 is moved away from 
the path of the pawl 88, as at an adjacent lateral 
cut out thereof (not shown), and hence the pawl 
88 engages its ratchet wheel 86, so that the lat 
ter, and the cam wheel are rotated to a degree 
equal to that of the ratchet wheel 85. Suitable 
detent or friction means (not shown) may be 
provided to prevent overrunning. Desirably the 
pitch of the cam wheel lobes is double that of 
the sprocket wheel teeth as shown. The spacing 
of the pins 98 is of course adjusted according to 
the pattern that is to be knitted. The cann 93. 
may cause one or more reciprocations of the pawl 
carrier 90 upon each rotation thereof. 
We claim: 
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1. A flat knitting machine comprising a recip 

rocatory rockable bar for carrying eye fingers for 
feeding warp yarn to the needles of the machine, 
Said bar being mounted adjacent to its ends. On 
the frame of the machine, and means for Sup 
porting said bar at an intermediate point to pre 
vent sagging of the bar, comprising a bearing ele 
ment for the bar, and a bridge member mounted 
on said bar and extending partially along the 
bearing element, said bridge member having 
means for operatively mounting finger elements 
at the area, along the bar occupied by the bear 
ing element. 

2. A flat knitting machine comprising weft 
carrier rods reciprocable in parallel relation to 
the needle bed to feed weft to selected needles for 
the knitting of patterns, said rods directly carry 
ing adjustably Spaced weft carriers, Said rods be 
ing slidably mounted adjacent to their ends on 
the frame of the machine, and means for sup 
porting Said rods at an intermediate point to pre 
vent sagging of the rods, comprising an inverted 
U-shaped member for each of said rods, each 
member haVing itS arms adjustably fiXedly con 
nected at their lower ends to an individual rod, 
With the member lying in the vertical plane of the 
rod, and fixed means slidingly engaging the upper 
portions of the members to carry the same and 
thus Support Said rods, each member having 
means for individual adjustment of the length of 
its arms. 

3. A flat knitting machine comprising weft 
carrier rods reciprocable to feed Weft to selected 
needles for the knitting of patterns, said rods 
being slidably mounted adjacent to their ends on 
the frame of the machine, and means for sup 
porting Said rods at an intermediate point to pre 
went sagging of the rods, comprising an inverted 
U-shaped member for each of said rods, each 
member being fixedly connected at its lower end 
to an individual rod, With the member lying in 
the vertical plane of the rod, and fixed means 
Slidingly engaging the upper portions of the 
members to carry the same and thus Support 

5 Said rods, said fixed means including a member 
extending transversely of the U-shaped members 
and having upWard opening slots for receiving 
said upper portions, and means for releasably 
closing the slots at the open ends thereof. 

4. A flat knitting machine comprising a recip 
rocatory rockable bar for carrying eye fingers for 
feeding Warp yarn to the needles of the machine, 
Said bar being mounted adjacent to its ends on 
the frame of the machine, and means for Sup 
porting said bar at an intermediate point to pre 
Went sagging of the bar, comprising a bearing ele 
ment for the bar, and a bridge member extending 
partially along the bearing element, warp guide 
fingerS mounted on Said bar, said bridge being 
mounted on certain of the Warp guide fingers 
located at the sides of the bearing element, and 
other warp guide fingers free of Said bar and 
bearing element and Operatively mounted on said 
bridge. 

5. A flat knitting machine comprising a recip 
rocatory rockable bar for carrying eye fingers for 
feeding Warp yarn to the needles of the machine, 
said bar being mounted adjacent to its ends on 
the frame of the machine, and means for Sup 
porting said bar at an intermediate point to pre 
vent sagging of the bar, comprising a bearing 
element for the bar, and a bridge member ex 
tending partially along said bearing element, 
warp guide fingers mounted on said bar, said 
bridge including a pair of plates clamped on 
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fingers. at the sides of the bearing element to thus 

... mount the bridge on Said bar, and other Warp 
yarn fingers free of Said bar and spaced from the 
bearing element and being clamped between said 
plates So... as to be operatively mounted on said 
bridge. 

6. A flat knitting machine, comprising parallel 
yarn carrier rods reciprocable longitudinally to 
different extents to feed yarn to selected needles 
of the machine, means for actuating said rods 
comprising an endless pattern chain, means for 
causing intermittent travel of the pattern chain 
in opposite directions, fingers of different lengths 
mounted in different positions on the pattern 
chain for inpinging against the adjacent ends of 
the yarn carrier rods to actuate the latter, and 
means for mounting and bodily moving the chain 
toward and away from the adjacent ends of the 
yarn carrier rods, the mounting means cooperat 
ing With the pattern chain to cause the fingers 
that are in operative position to alline with the 
yarn Carrier rods and to cause the fingers to move 
the rods, the means for causing intermittent 
travel of the pattern chain including a rotary 
mean S for said chain, al first rotary ratchet mem 
ber fixed to the rotary means, a second rotary 
ratchet member idle on the rotary means, the 
different ratchet members having fixed thereto 
respective gears confronting each other, a third 
gear intermediate of said gears and interengaging 
the Same to cause said members to rotate in op 
posite directions, Said rotary means comprising a 
common shaft for the first and second rotary 
members, a body between the confronting gears 
freely journaled on said shaft, means for mount 
ing the third gear on said body for rotation about 
an axis at right angles to said shaft, and means 
to prevent rotation of Said body, and an element 
for actuating the first member to cause the chain 
to travel in one direction, said element being 
shiftable to engage the second member to there 
by cause the gears to rotate the first member in 
a different direction for reversing the travel of 
the chain. 

7. A device including a fiat knitting machine 
comprising a plurality of parallel weft carrier 
rods longitudinally variably reciprocable to feed 
Weft to selected needles, means for actuating said 
Weft Carrier rods, COmprising an intermittently 
traveling finger carrying pattern chain, means 
for mounting said pattern chain for bodily move 
ment thereof for actuating of the Werft carrier 
rods by the fingers, and means for actuating the 
pattern Chain, Said mounting means comprising 
a rotary shaft for the pattern chain, said shaft 
having fixed thereon a, sprocket wheel for the 
pattern chain, the actuating means comprising a 
first ratchet member fixed to the shaft, a second 
ratchet member idle on said shaft, gears co 
2xially fixed to the different ratchet members, 
gear means having an axis perpendicular to Said 
Shaft, and interconnecting the gears of the first 
and Second members for Simultaneous rotation 
Of the said gears in opposite directions relatively 
to each other and through equal angles with re 
Spect to each. Other, and means intermittently 
Operative in one direction and engageable at Will 
With either of the first and Second members to 
cause rotation of said shaft in one or in an oppo 
Site direction. 

8. A device including a flat knitting machine 
baving weft carrier rod actuator means compris 
ing a finger carrying pattern Chain, a drive Shaft 
therefor, a first ratchet member fixed on said 
shaft, a second ratchet member idle On Said 
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shaft, said ratchet members forming confronting 
housings, each having an 'internal gear, a third 
gear at least partially enclosed in said housings 
and interconnecting said internal gears for caus 
ing rotation of the ratchet members in Opposite 
directions, Said third gear having a mounting pro 
Widing a fixed axis of rotation for the third gear 
at right angles to said Shaft, the teeth of the 
ratchet members projecting in one direction, and 
means Operating in One direction and being mov. 
able to engage at Will the first or the Second mem 
ber to thus cause rotation of the pattern chain 
in One Or in an opposite direction. 

9. A flat knitting machine comprising a re 
ciprocatory rockable bar mounted at the ends of 
the machine, and carrying fingers having at one 
end eyes for feeding Warp to the needles, said 
bar having transverse grooves and said fingers 
having at their other end spring hooks partially 
engaging around said bar and seated in individ 
ual grooves of Said bar for mounting the fingers, 
said bar being free of Said fingers at a point in 
termediate of its length to afford space for a 
bearing means, a bearing means at said point 
Supporting said bar for reciprocatory and rock 
able notion, and a Warp feeding finger at Said 
point having at One end a Warp feeding eye and 
terminating in a relatively Straight shank, and 
means engaging said shank for mounting said 
finger in such coordination with said bar as to 
cause Said finger to have the same motion as the 
Other fingers. 

10. A flat knitting machine comprising a re 
ciprocatory rockable bar mounted at the ends 
of the machine and carrying fingers having at 
One end eyes for feeding Warp to the needles, said 
bar having tranSVerse grooves and Said fingers 
having at their other end Spring hooks partially 
engaging around said bar and seated in individual 
grooves of said bar for mounting the fingers, said 
bar being free of Said fingers at a point inter 
mediate of its length to afford Space for a bear 
ing means, a bearing means at Said point support 
ing said bar for reciprocatory and rockable no 
tion, and a Warp feeding finger at Said point, and 
grooved means at a Side of Said bar engaging 
said finger in its groove and mounting the finger 
in Such coordination. With the bar as to cause Said 
finger to have the same motion as the other 
fingers. 

11. A flat knitting machine Comprising Weft 
carrier rods reciprocable in parallel relation to the 
needle bed to feed weft to selected needles for 
the knitting of patterns, said rods being adapted 
for directly carrying adjustably spaced Weft car 
riers, said rods being slidably mounted adjacent 
to their ends. On the frame of the machine, and 
means for Supporting Said rods at an intermediate 
point to prevent sagging of the Said rods, coinpris 
ing inverted U-shaped frame elements respec 
tively fixed at their lower ends to the individual 
rods and arranged so as not to affect Weft guides 
carried by said rods, and means individually slid 
ably mounting the upper sections of said frame 
elements for movement of the latter With the rods, 
each frame element having means for individual 
releasable connection. With its rod. So that the 
frame element is adjustable longitudinally of its 
rod. 

12. A flat knitting machine cOmprising a, plu 
rality of weft carrier rods reciprocable to Vary 
ing extents along the needle bed to cause the 
feeding of weft to selected needles, said rods be 
ing adapted to directly carry adjustably Spaced 
weft carriers, said rods being slidably mounted 
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adjacent to their ends. On the frame of the ma 
chine, and means for supporting said rods at an 
intermediate point, comprising an inverted U 
shaped frame element for each rod having its 
arms adjustably fixed to its rod, and a common 
member tranSVerse to said rods having Openings 
for slidably engaging the top sections of the frame 
elements, said member having portions at least 
partially closing Said openings for Snugly retain 
ing the said top sections in engagement with said 
member. 

13. A flat knitting machine comprising a plu 
rality of weft carrier rods reciprocable to varying 
extents along the needle bed to cause the feeding 
of weft to selected needles, said rods being adapt 
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ed to directly carry adjustably spaced Weft car 
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riers, said rods being slidably mounted adjacent 
to their ends on the frame of the machine, and 
means for Supporting said rods at an intermediate 
point, comprising an inverted U-shaped frame 
element for each rod having its arms fixed to its 
rod, and a common member transverse to said 
rods having Openings for slidably engaging the 
top sections of the frame elements, Said member 
having portions at least partially closing said 
openings for snugly retaining the Said top Sec 
tions in engagement With Said member, and 
means providing for adjustment of the length of 
said arms. 
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