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Richards, administrator of Harry A. Shields, 
deceased, assignor to Grand Rapids Textile 
Machinery Corinpasay, Grand Rapids, Mich., a 
corporation of Michigan 
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8 Claims. 

This invention relates to pattern attachments 
for knitting machines and its particular purpose 
is to provide an attachment by means of which a 
pattern may be knit into the fabric manufactured 
by a tubular latch needle knitting machine. 
The device provides an invention by which two 

Strands of yarn are guided into the needles of the 
knitting machine at each yarn feeding station so 
that the relative positions of the respective 
Strands of yarn as they are fed into the needles 
and knit into the fabric thereby may ba repeat 
edly changed during the knitting operation so 
that the different strands of yarn alternately ap 
pear upon the outer surface of the fabric at dif 
ferent locations and, the respective strands of 
yarn being of different colors or different kinds, 
a pattern is caused to appear in the finished 
product. 
The invention provides a device of this kind 

which is most efficient and accurate in opera 
tion, durable, simple in construction, adjustable 
for Operation under different conditions and also 
has various other new and useful features of con 
struction and arrangement as hereinafter more 
fully described and particularly pointed out in 
the claims, reference being had to the accom 
panying drawings, in which, 

Fig. 1 shows a portion of a conventional knit 
ting machine with the pattern attachment of 
this invention applied thereto. 

Fig. 2 is a cross section on the line 2-2 of Fig. 
1 of the same part of the conventional knitting 
machine showing the pattern knitting attach 
ment in Side elevation thereof. 

Fig. 3 is a side elevation of the upper portion 
of the pattern attachment showing the parts 
thereof moved to a different position than shown 
in Fig. 2. 

Fig. 4 is a Side elevation of the pattern attach 
ment viewed from the opposite side than shown 
in Fig. 2. 

Fig. 5 is an enlarged view of a series of needles 
of the knitting machine showing the needle guard 
having the throat through which the treads pass 
and also showing the eye ends of the yarn guide 
fingers in position with the strands of yarn 
passing through them and into the needles. 

Fig. 6 is a plan view of the parts shown in 
Fig. 5. 

Fig. 7 is a plan view of the drive gear and cam 
of the pattern attachment. 

Fig. 8 is a sectional elevation of the same on 
the line 8-8 of Fig. 7, and 

Fig. 9 is an elevation of one of the yarn guard 
fingers removed from the machine. 

(C. 66-13) 
Like reference numbers refer to like parts in 

all the figures of the drawings. 
The machine to which the attachment of this 

invention is applied is of the conventional type 
known as a tubular latch needle knitting ma 
Chine which has a rotating needle cylinder and 
a rotating needle dial 2. Conventional latch nee 
dles 3 are slidably mounted in longitudinal 
grooves on the outer Surface of the needle cylin 
der and similar latch needles 4 are slidably 10 
mounted in radial grooves on the upper surface 
of needle dial 2. A fixed cylinder cam 5 sur 
rounds the cylinder to move the needles 3 there 
On in a conventional manner and a fixed cam 
plate 6 located over the needle dial 2 performs a 
like function upon the needles 4. A fixed arc 
shaped guide i is located close to the needles at 
each yarn feeding station to retain the needles 3 
of the cylinder in their respective grooves. 

Knitting machines of this type are customarily 
provided With a plurality of yarn feeding stations 
Spaced about the periphery at which stations the 
respective vertical and horizontal needles 3 and 
4 are Successively moved as the cylinder and dial 
rotate, to receive the yarn and to perform the 
knitting Operation, and to manufacture plain 
fabric without pattern the strands of yarn are 
fed into the needles at these stations by fixed 
yarn guides. The present pattern attachment is 
Substituted for the conventional fixed yarn guides 
and is attached to the cam plate 6 of the knit 
ting machine by the same screw 8 as was original 
ly used to attach the fixed yarn guides thereto. 
The pattern attachment comprises a body 9 

having a bracket portion () which engages the 
cam plate 6 and through which the screw 8 
passes to attach the device to the knitting ma 
chine. The upper portion of the body has a hori 
Zontal extension in which are mounted two 
fixed yarn guides i2 through each of which one 
of the respective Strands of yarn 3 and 4 passes. 
Two yarn guide fingers 5 and 6 are pivotally 

mounted upon the body 9 upon a single pivotal 
axis. A Shaft or pivot pin 7 serves as the pivot 
mounting, and a fixed yarn guide i8 is supported 45 
on said shaft , said yarn guide 8 having two 
holes through which the respective strands of 
yarn paSS. Each of the yarn guide fingers 5 
and 6 has an upwardly extending arm having a 50 
Substantially horizontal portion 5d and 6d. 
which has an eye and a downwardly extending 
arm having an eye portion 5b and 6b. Al 
though the upper and lower arms of each guide 
finger are made of Separate parts for convenience 55 
in manufacture, these upper and lower arms of 
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each guide finger are joined together and moved 
as though they were integral and may be so con 
sidered. 
The finger 5 has an outwardly extending lever 

19 having a pin 20 thereon and the finger 6 has 
an outwardly extending lever 2 and pin 22 
thereon. An oscillating lever 23 is pivoted be 
tween its ends at 24 and each of its respective 
ends is forked to embrace the respective pins 20 
and 22. By this construction synchronous but 
opposite pivotal movement of the respective fin 
gers 5 and 6 is caused to occur and the lengths 
between the respective arms 9 and 2 extend 
from their pivots and the relative location of the 
pivot 24 between the ends of the forked lever 
23 is arranged so that the amount of reciproca 
tion of each of the fingers 5 and 6 is substan 
tially the Sane. V 
The pivoted finger f6 is moved in one direction 

by a spring 25 which is attached at its lower 
end to an extension 6c and at its upper end to 
a supporting arm 25 mounted on the frame of 
the machine. The finger 6 is moved in the op 
posite direction by a cam lever comprising the 
upper and lower arms 2 and 28. The upper and 
lower arms 27 and 28 of the cam lever are in 
tegrally joined by a hub 29 which hub is pivot 
ally mounted on a pivot screw 30 extending from 

The arm 2 of the yarn guide finger S has an adjustable Screw 3. 
which engages the moving end of the cam lever 
27 and the moving end of the cam lever 28 rides 
upon a circular cam 32. 
The cam 32 is in the nature of an annulus or 

series of segments mounted upon a base 33 which 
is supported upon a gear 34. The gear 34 has a 
hub 35 rotatably mounted upon a short vertical 
shaft 36 which is fastened to the frame of the 
machine. The base 33 of the cam 32 has a cen 
tral opening through which the hub 35 extends 
and the base 33 may have a limited rotation 
about the hub upon the gear 34 it being provided 
with a segmental slot 37 through which a clamp 
ing screw 38 extends, said clamping screw being 
threaded into the gear 34. By this structure the 
cam 32 may be rotatably adjusted relative to the 
gear 34 within the limit of the length of the slot 
37 and may be clamped to the gear in the desired 
adjusted position by the screw 38. 
The gear 34 is arranged to be driven by en 

gagement with the needles of the needle cylinder 
or by engagement with the portions of such cyl 

inder extending beyond the needles between the 
needle grooves therein. In some knitting ma 
"chines of this type it is more convenient to en 
gage the teeth of the gear 34 with the portions 
of the cylinder which extend outwardly between 
needle grooves as generally shown in the present 
drawings but in other machines it is preferable to 
engage the teeth of the gear 34 directly with the 
needles to be driven thereby. Usually when 
driven by the portions of the cylinder between 
the grooves the gear should be in a higher posi 
tion and when driven by the needles it should 
be in a lower position as illustrated by dotted 
lines in Fig. 4. In order to change the vertical 
position of the gear 34 it is merely necessary to 

75. 

provide a different hub 35 therefor on which the 
gear is mounted at the desired height. When the 
vertical position of the gear is altered the cam 
lever 28, which engages the cam 32 thereon, must 
also be changed so that it will properly engage 
the cam at the position where the gear is located. 
The shaft 36, about which the gear 34 and cam 

32 rotate, has an upwardly extending screw 

2,014,213 
threaded extension 36a which extends through a 
slotted boss 39 which is a part of the frame 9 of 
the device and a nut 36b screwed onto the exten 
sion 36 a clamps the shaft in its adjusted posi 
tion. An adjusting screw 40 is Screwed through - 5 
the boss 39 and engages the extension 36a and 
may be used to accurately adjust the position 
of the gear 34 relative to the cylinder to assure 
proper mesh of the teeth of the gear with either 
the needles 3 or the extensions between the needle 10 
grooves of the cylinder. 
The lower ends 5b and 6b of the yarn guide 

fingers, which have eyes therein, serve to guide 
the respective strands of yarn 3 and 4 through 
a needle guard 4 which needle guard is fixed 15 
to the frame of the device and which is provided 
with an opening or throat through Which both 
Strands of yarn pass. The opening or throat . 
has a larger portion 42 shaped and located so 
that it will receive either of the lower ends b 20 
or 6b of the yarn guide fingers in inner position 
and the throat has a narrowed extension 43 con 
municating with the larger portion 42 and ex 
tending therefrom in the safe direction as the 
yarn is led into the needles and is for the purpose 25 
of guiding the strand of yarn which passes 
through the yarn guide finger which is moved 
to outer position in a nanner to cause said strand 
of yarn to lie outwardly relative to the strand of 
yarn which is being guided into the needles 30 
through the throat portion 42 by the yarn guide 
finger which is in inner position. 
A yarn tension device is provided which coal 

sists of a base 44 mounted for sliding movement 
in a slot 5 in the frame 9 of the device and 35 
being claimped in the desired location in said 
slot by a nut 46 which is screwed onto the 
threaded extension 4d of said base. Two Small 
rods 47 extend in vertically Spaced relation from 
said base 44 and in position. So that the eye 40 
portions of either the upper ends 5c and 6d. 
of the yarn guide fingers will move between them 
when said ends are moved forwardly. The upper 
end of the yarn guide, which is in forward posi 
tion, causes the strand of yarn passing through 45 
this respective guide to be flexed in contact with 
both of the rods 4 and also in the eye of the 
yarn guide so as to exert appreciable frictional 
resistance to its movement while the upper end 
of the yarn guide which is in outer position re-80. 
moves the yarn from contact with the rods 47 
permitting it to travel directly through the yarn 
guide without imposing frictional resistance to 
Such travel. 

It may here be explained that the yarn guide 55 
finger, which has its upper end in forward posi 
tion to engage its strand of yarn with the fric 
tion rods 47, has its lower end in outer position 
to pass its strand of yarn through the forward 
extension 43 of the throat of the yarn guide : 60 
which also imposes additional frictional resist 
ance to movement of the yarn. Adjustment of 
the position of the friction rods 4 by movin 
the body 44 in the slot 45, alters the amount of 
tension which is frictionally imposed upon the 65 
yarn at this point. - - - 
Adjustable stop screws 48 and 49 are provided 

to be engaged by and limit the mavements in 
One direction of the respective yan guide finger's 
5 and f6. These stop screws 48 and 39 extend 70 

through a support 50 fastened to the frame 3 
of the device and are threaded through said 
support so that rotation of the screws will vary 
their positions axially. 
The lower ends of the screws are engaged by 75 
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extensions 6c on the finger 6 and f 5c on the 
finger 5 in the upward movements of these ex 
tensions to limit the movements of the respective 
fingers in the corresponding directions which 
adjustably limits the forward movements and 
positions of the lower ends 5b and 6b thereof. 

Operation 
The device is first attached to the knitting 

machine at the yarn feeding station thereof by 
removing the conventional yarn guide and at 
taching the pattern knitting yarn guide of this 
invention in its place. There are customarily a 
plurality of yarn guides on each knitting machine 
Spaced at intervals about its periphery and, as 
heretofore explained, the device of this invention 
is provided with a bracket 0 by which it may 
be attached to the knitting machine by the same 
Screw 8 as was originally provided to attach the 
conventional yarn guide thereto. 
Threads or strands of yarn 3 and 4 are led 

from spools located above, two of Such strands 
leading to each pattern attachment and Said two 
strands being of different colors or different 
kinds. Each of the strands is passed through 
a respective guide 2, thence through one of the 
upper eyes of each respective yarn guide fingers 
5 and 6, thence through the respective eyes 

of the fixed yarn guide 8, thence through the 
respective eyes in the lower ends of the yarn 
guide fingers and from there both Strands of 
yarn are led through the throat of the yarn guide 
4f into the needles which needles operate upon 
both strands of yarn when the machine is Oper 
ated to knit the yarn into a tubular fabric. 
A gear 34 of proper diameter and having the 

proper number of teeth to make the desired pat 
tern with a hub 35 attached thereto is selected 
and the desired cam 32 and base 33 thereof is 
mounted upon the selected gear and attached 
thereto by the screw 38 and this assembly of 
gear, cam and hub is placed upon the shaft 36, 
which is mounted upon the boss 39 and adjusted 
in the slot thereof so that the teeth of the gear 
will properly mesh either with the extensions on 
the cylinder between the needle slots thereof 
or with the needles 3 on the cylinder, Such ad 
justment being facilitated by the adjusting Screw 
40 and the shaft 36 is then clamped in adjusted 
position by the nut at 36b. 
Other parts of the device are then adjusted 

for proper operation. The cam arm 28 rests 
upon the cam 32 and when it engages a depres 
sion of said cam it permits forward movement of 
the lower end 6b of the cam finger 6, Said cam 
finger being moved in that direction by the spring 
25 and therefore the stop Screw 49 is properly ad 
justed to limit the movement of the finger 6 
so that its lower end, when in inner position will 
be properly located with respect to the throat 
portion 42 and the needles. When the cam arm. 
28 engages a raised portion of the cam 32, the 
cam finger 6 is moved to opposite position and, 
by action of the forked lever 23, the finger 5 is 
moved so that its lower end 5b is in inner posi 
tion. This inner position of the lower end 5b 
of the finger 5 is adjusted by means of the ad 
justing Screw 3 on the extension 2 of the finger 
f6 which engages the moving end of the upper 
cam arm 2 and when this adjusting screw 3 is 
properly adjusted to move the lower end of the 
finger 5 inwardly to its proper location when the 
cam arm 28 is on a rise of the cam 32 the stop 
Screw 48 is adjusted to engage the extension 5c 

3 
of the finger to limit movement of said finger in 
that direction. 
The friction device, having the rods 47, is 

adjusted by movement in the slot 45 to a position 
where the desired amount of frictional resistance .. 5 
to movement of the strands of yarn is applied. 

After these adjustments have been made the 
knitting machine is put intó operation and the 
rotating cylinder causes rotation of the gear 34 
and cam 32 thereon. The cam 32, in this rota- () 
tion, alternately raises and lowers the can arm 
28 and likewise the cam arm 27 which recipro 
cates the yarn guide finger 6 on its pivot and, 
by means of the forked lever 23, causes a like but 
opposite reciprocation of the yarn guide finger 5. 15 

After the yarn feeding pattern attachments 
have been properly adjusted as described and the 
knitting machine is put into operation two Strands 
of yarn are drawn from each attachment into the 
needles by rotation thereof and the cams of the 20 
knitting machine move the needles in the con 
ventional Way to knit the yarn into a tubular 
fabric. The strands of yarn are pulled by rota 
tion of the needles through the throat portion 42 
and extension 43 thereof from the lower ends 5b 25 
and 6b of the guide fingers in a direction corre 
sponding to the direction in which the extension 
43 leads from the throat portion 42 and at all 
times the lower end of one yarn guide finger is 
in inner position in or close to the throat portion 30 
42 and the eye thereof relatively close to the nee 
dles so that the yarn which is led therefrom as 
Sumes a position close to the shanks of the ver 
tical needles while the lower end of the opposite 
guide finger is moved outwardly a considerable 35 
distance away from the needles and the strand 
of yarn leading therefrom is pulled into the ex 
tension 43 of the throat which causes it to assume 
a position outwardly located with respect to the 
other strand of yarn. The two yarn guide fingers 40 
thus lay the respective Strands of yarn in the 
needles with one of the strands outwardly located 
relative to the other and the strands of yarn are 
knit into the fabric by the needles in these rela 
tive positions and the strand Which was laid in 45 
the needles outwardly is the one which will ap 
pear on the outer surface of the fabric. 
To insure the proper positioning of the Strands 

of yarn the one which is to lie in outer position 
has frictional resistance to its movement imposed 50 
upon it both by the friction device having the 
rods 47 and by frictional engagement with the 
ends of the extension 43 through which it passes 
which frictional resistance or tension forcibly 
pulls and holds it OutWardly While the needles act 55 
upon both strands. 

Since the yarn guide fingers alternately change 
their positions and reverse the positions of the 
strands of yarn which are led from them into the 
needles the two respective strands, which are of 60 
different kinds or different colors, alternately ap 
pear upon the Surface of the fabric to form a pat 
tern thereon and an infinite number of different 
patterns or designs may be made by changing 
either the cam 32 or the gear 34 or both of them. 65 
The operation of each pattern attachment may 
be adjusted to Synchronize with that of other 
pattern attachments on the same machine so that 
the yarn charge produced thereby will properly 
correspond with the yarn charge produced by 70 
the other attachments all Working upon the same 
piece of fabric to produce a continuity of the de 
Sign by adjusting the cam 32 on the gear 34. 
This adjustment is made by loosening the screw 
38 and slightly rotating the cam relative to the 75 
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4 
'gear. It is intended that such adjustment is for 
minor changes only since the segmental slot 37 
is relatively short, and that greater changes in 
adjustment in this respect are made by unmesh 
sing the gear from the needles or cylinder exten 
sions and rotating the gear to approximately the 
proper position and then meshing its teeth. With 
the driving members. 

I claim: . 
1. The combination with a knitting machine 

of a device of the class described comprising, a 
frame attachable to said knitting machine, two 
yarn guide fingers pivoted to said frame and each 
having an eye in its movable end, means actuated 

5 
oppositely oscillating said respective fingers about 
their pivots in a manner to move each arm into 

by a moving part of Said knitting machine for 

close proximity with the needles of the knitting 
machine and oppositely out of Such proximity, 
a fixed yarn guide attached to a fixed portion of 
said knitting machine and located close to the 
needles thereof and having a throat into proX 
imity with which the moving end of each of said 
yarn guide fingers is alternately moved, and Said 
throat having an extension, which throat exten 
sion extends from the main portion of the throat 
in the same direction as the direction of move 
ment of the needles of the knitting machine and 
the end of Said throat extension being located 
farther from the needles than the main portion 
of the throat. 

2. The combination with a knitting machine of 
a device of - the class described coringising, a. 
rframe attachable to said knitting machine, two 
yarn guide fingers pivoted on said frame and each 
having an eye in its movable end, a gear incunted 
to rotate upon a vertical axis, means for chang 
ing the vertical position of said gear on its axis 
whereby said gear ray be caused to mesh either 
with the needles of the cylinder of the kinitting 
machine or with portions of Said cylinder, a cam 
moved by said gear, and means actuated by Said 
cam and in parting opposite oscillatory nove 
ment to the respective yarn guide fingers. 

3. The combination. With a knitting machine of 
a device of the class described comprising, a 
frame attachable to said knitting machine, two 
yarn guide fingers pivoted to said fraine, and 
each having an eye at its movable end, inneans 
actuated by a moving part of Said knitting na 
chine for oppositely oscillating said yarn guide 
fingers, two strands of yarn, one strand passing 
through an eye in the movable end of each re 
Spective yarn guide finger, . Ineans integral With 
each of Said yarin guide figers extending froin 
the opposite side of their respective pivots, a 
second eye in each of Said last mentioned in 
tegral means, the two stirands of yarn passing 
through these second eyes, two Spaced relatively 
fixed elements, located at opposite sides of the 
paths of said second eyes for imposing resistance 
to movement of the yarns at predeteriinined 
times. - 

4. The combination with a knitting nachine of 
a device of the class described connprising, a 
frame attachable to said knitting machine, two 
yarn guide fingers each pivoted between its ends 
to said frame, an eye in each respective end of 
each of said fingers, means actuated by a mov 
ing part of said knitting machine for oppositely 
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oscillating said yarn guide fingers whereby the 
lower end of each finger is moved inwardly to 
close proximity with the needles of the knitting 
machine and outwardly out of such proximity, 
and a tension member fixed to said frame in a , 5 
position where it will be engaged by strands of 
yarn passing through the eye in the upper end of 
each of said fingers when each finger is moved 
with its lower end out of proximity with said 
needles, said tension member acting to impose 10 
resistance to longitudinal movement of said yarn. 

5. he elements in combination defined in 
cairn. 4 in which said tension member is adjust 
able in a manner to vary the resistance to move 
linent of the yarn innposed by it. 5 

6. The combination with a knitting machine of 
a device of the class described comprising, a 
frame attachable to said knitting machine, a first 
and a second yarn guide finger pivotally mounted 
on Said fraine, an eye at the moving end of each 20 
of Said fingers, inean S actuated by a moving part 
of said knitting machine for imparting oscillation 
to Said first fiage in a manner to move its end 
having an eye therein inwardly into close proxim 
ity with the needles of said knitting machine and 25 
OutWardly out of Such proximity and means actu 
ated by moveinent of such first finger for impart 
ing corresponding but opposite movement to said 
Secondi finger, Said last mentioned neans includi 
ing a lever having its ends slotted and being 30 
pivoted internediate its ends, said pivot being 
parallel to the pivots of the said fingers. 
. . he con?ibiination with a knitting machine of 
a device of the class described comprising, a 
fraine attachable to said knitting machine, a first 85 
and a second yarn guide finger pivoted to said 
frazine and each having an eye in its movable end, 
2, geair rotatably mounted on said frame and 
rotated by a moving part of said knitting ma 
chine, a cam actuated by said gear, a cam arm 40 
hivcted to Said frane and actuated by said cam, 
adjustable means on said first yarn guide finger 
eagageable. With Said can arm and Serving to 
nove said first finger by actuation of said cam 
airn in one direction of its oscillation, yieldable 45 
means connected to said first finger to move the 
same in the opposite direction of its oscillation, 
means actuated by movement of said first finger 
Serving to impart corresponding but opposite 
movement to said second finger and stop means 50 
far one of said fingers. 
8. The combination with knitting machine of 

a device of the class described comprising, a 
frame attachable to Said knitting machine, two 
yarn guide fingers movably mounted on said 5 
fraine and each having an eye in its nowable end, 
means actuated by a noving part of said knit 
ting machine for oppositely moving said respec 
tive fingers in a manner to move each arm, a fixed 
yarn guide attached to a fixed portion of said 
knitting machine, Saidyarn guide having a throat 
into which the moving end of each of said yarn 
guide fingers is alternately moved, said throat 
serving to guide the yarn when the eye carrying 65 
the Sarine is located its greater distance there 
from and said yarn extending directly from its 
respective eye to the needles when the eye is in 
said throat. . . . . . 
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