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This invention relates to new and useful im 
prOvements in knitting machines, and more par 
ticularly it pertains to a new and improved 
racking mechanism therefor. 
Certain types of knitting machines employ two 

needle beds or plates which are arranged in rela 
tive close, although not in contacting relation. 
Under control of certain mechanisms of the ma 
chine, needles are moved from one needle bed 
to the other during the knitting operation. At 
intervals during the knitting operation, one of 
the needle beds is moved longitudinally with re 
lation to the other needle bed. This movement 
of one needle bed relatively to the other needle 
bed is known in the art as racking and it is 
to a novel mechanism for producing this opera 
tion, to which the present invention relates. 

In most machines with which I am familiar, 
the racking movement imparted to the racking 
needle bed is limited to a distance equal to two, 
or at the most four needles. This has limited 
Such machines in their operation and has pre 
vented the use of the rack stitch in the pro- . . o 

larged scale taken substantially on the line 5-5 duction of designs in the body of the fabric. 
One object of the invention is to improve the 

construction and mode of operation of knitting 
machine of the afore-mentioned type and to 
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provide such machines with mechanism which 
will effect better and more varied knitting opera 
tions than prior machines. V 
A feature of the invention resides in a novel 

racking mechanism whereby a racking move 
ment of any desired magnitude may be imparted 
to one of the needle beds. 
A further feature of the invention resides in 

a novel mechanism whereby a needle bed may 
be racked different distances in either direction 
as distinguished from prior machines in which 
although a needle bed may be moved a distance 
equal to either two or four needles during a 
racking movement in one direction, when racked 
or moved in the opposite direction, it is always 
returned to its initial or starting position. For 
example, in prior machines, if a needle bed is 
racked a distance equal to two needles, the next 
movement in the opposite direction has always 
been a distance equal to two needles, the same 
being true when the needle bed is racked a dis 
tance equal to four needles. - 
A still further feature of the invention resides 

in the provision of novel mechanism whereby the 

s 

various racking operations may be automatically 
effected, the automatic operations being con 
trolled by pattern chains in a manner common 

to selective operation of other mechanisms of 
Such machines. 
Other features of the invention relate to cer 

tain novel and improved constructions, arrange 
ments and combinations of parts hereinafter de 
Scribed and particularly pointed out in the 
claims, the advantages of which will be readily 
understood and appreciated by those skilled in 
the art. ? 
The invention will be clearly understood from 

the accompanying drawings illustrating the in 
vention in its preferred form and the following 
detailed description of the constructions therein 
Shíown. vn 

In the drawings, -- 
Figure 1 is a view in front elevation illustrat 

ing a racking mechanism constructed in accord 
ance with the present invention, 

Figure 2 is a top plan view thereof, - 
Figure 3 is a yiew in rear elevation of th 

racking mechanism, 
Figure 4 is a view in end elevation, ??? ‘ ‘ 
Figure 5 is a vertical sectional view on an en 

of Figure 2, 
Figure 6 is a view similar to Figure 5 showing 

the parts in a different position, 
Figure 7 is a horizontal sectional view taken 

substantially on the line T-1 of, Figure 6, 
Figure 8 is a vertical sectional view on an en 

larged scale taken substantially on the line 8-8 
of Figure 1, - 

Figure 9 is a detail perspective view of a por 
tion of the mechanism, 

Figure 10 is a vertical sectional view on an 
enlarged scale taken substantially on the line 
fo-fo of Figure 1; and, 
Figure 11 is a detail perspective view. 
In the present illustration of the invention II 

have not shown the needle bed since this may be 
of any conventional construction. In machines 
of this general type the needle bed has an arm 
which extends therefrom and by which the rack 
ing movement is imparted to the needle bed. In 
the accompanying drawings this arm is desig 
nated 20 and is shown broken away. 
Various forms of mechanisms for imparting 

reciprocating motion to this arm have hereto 
fore been used. I prefer, however, to employ a 
rotating cam slotted member 2 having a cam 
slot 22 therein. An anti-friction roller is carried 
by the arm 20 of the racking needle bed and 
this anti-friction roller is positioned in the cam 
slot 22 of the cam member 2 in such a manner 
that when the cam member 2 is rotated, a re 
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bar 20. 
Asbest illustrated in Figure 10, the cam mem 

ber 2 may be freely mounted upon a shaft 25. 
This shaft is supported at one end in a bearing 
26 upon the upper face of a housing 2, the other 
end of the shaft being supported in the upper end 
of an upright arm 2 of a bracket 28, extending 
from the rear of the housing 24. The shaft 25 
may be held in position in its bearings by Seit 
screws 29. ??? - 

The housing 24 consists of a casting 30 formed 
on its rear face with two parallelly extending pas 
sageways 3 - and 32, separated by a rib or web 33 
cut out as at 34 for a purpose to be hereinafter 
described. A plate 35 which is cut out as at 36 
to accommodate the cam slotted member 2, is 
removably secured to the rear of the housing by 
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bolts or screws 37. 
Carried by that end of the cam slotted member 

2 which is adjacent the bearing 26, there is a 
gear 38 which serves the means for rotating the 
can slotted member by a reciprocating rack, men 
ber 39 mounted for reciprocating movement in 
the passageway 3. The rack member 39 has 
teeth 40 upon its upper edge which mesh with 
the teeth of the gear 38 as best illustrated in 
Figure 6. Upon its lower edge, this rack member 
is cut. Out as at 4 and in said cut out portion 
4 there are rack teeth 32 which mesh with a 
gear 43 mounted in the cut out portion 34 of the 
Web 33 and keyed or otherwise Secured to a shaft 
44 mounted in the housing 24. The rear end of 
this shaft 4 projects beyond the housing 24 and 
secured thereto there are two toothed wheels 45 
and 46 which are engaged respectively by holding 
dogs 47 and 48 carried respectively by levers 49 
and 50 pivotally mounted upon the rear wall of 
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the housing as at 5. A spring Such as 52 is at 
tached at one end to each' of said levers 49 and 
50, the other end of said springs being con 
nected as at 53 to the housing 24. By this con 
Struction the shaft 44 and the gear 3 are held 
against movement except when operated by the 
operating mechanism of the machine. The teeth 
of the two wheels 45, and 66, are disposed in Op 
posite directions in order that the can slotted 
member may be held against movement in either 
direction. 
The reference numeral 55 designates a rack bar 

which is slidably mounted in the passageway 32. 
The upper edge of this rack bar is cut out as at 
56 and the rack teeth 57 are formed in said cut 
out portion. These teeth 57 mesh with the teeth 
of the gear 43 at a point diametrically opposite 
to that point of engagement of the teeth of said 
gear with the teeth-42 of the rack bar 39. 
By the above construction, it will be obvious 

that as the rack bar 39 is moved to the left in 
Figure 6, the gear 38 and the cam slotted mem 
ber 2 will be rotated in a clockwise direction 
While the rack member 55 will be moved to othe 
right in Figure 6, this being accomplished through 
the gear 43 which meshes with the teeth of the 
rack members 39 and 55. 

in Figure 6, the rack member 39 will be moved 
to the right in said figure and the cam slotted 
member 2 will be rotated in a counter-clockwise 
direction. These movements of the cam slotted 
member 2f in either the clockwise or counter 
clockwise direction will impart racking move 
ment in opposite directions to the arm 20 of 
the racking needle bed. 
The rack member 39 is moved to the left in 

On the other hand, 
when the rack, member 55 is moved to the left 

2012,504 
ciprocating movement will be imparted to the Figure 6 by a reciprocable power transmitting: 

member 60, and the rack member 55 is moved 
to the left in Said figure by a reciprocable power 
transmitting member 6. These power trans 
mitting members 69 and 6 have right angular 
extensions 62 and 63 respectively which engage 
respectively, the rack bars 39 and 55 to push 
them to the left in Figure 6 in the manner here 
tofore described. The power transmitting mem 
ber 60 is cut out as at 6A and in said cut out 
portion 64, a series of rack teeth S6 are formed. 
The power transmitting member 61 is likewise 

O 

cut out at 6 and formed with rack teeth 68 
and interposed between the power transmitting 
members and having engagement with the rack 
teeth 66 and 68, there is a gear 69 carried upon 
a bolt or the like . A. 
The power transmitting members 6 and 6 are 

slidably mounted in a housing i and the bolt 
upon which the gear 69 is carried is mounted 

in one of the side walls of this housing . . Inter 
posed between the power transmitting members 
60 and 6, there is an anti-friction bearing 72 
mounted in a recess 73, preferably in the power 
transmitting member 6f, this anti-friction bear 
ing being mounted upon a shaft 74. 

Referring to Figure 5, it will be noted that each 
power transmitting member is provided upon its 
right-hand end with an angular extension, these 
extensions being designated 75 and 76 respec 
tively. The angular extension 75 of the power 
transmitting member 6 is stepped along one 
edge to provide a plurality of faces 75a, 75b, 75, 
75d,75e, 75?,75s,75h, 75, 75, 75k, 75,75m, and 75n. 
The angular extension of the power transmitting 
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member 6 is likewise stepped to provide a, plu- . 
rality of faces 76a, 76b, 76e, 76d, 76e, 7 6, 769, 7 Sh, 
76i, T65, 76k, 76, 76m, and 6n. 

. The reference numeral designates a recip 
rocating power driving member reciprocably 
mounted in guides 78. This power member may 
be connected by a link 79 with the power of the 
machine in any desired manner. It may, if 
desired, be continuously operating, or it may be 
intermittently, operated Only at Such times as 
a racking operation is desired, but in either 
instance the reciprocating power member 
preferably moves, or operates through a stroke 
Of fixed length. - 
I will now proceed to describe the operation 

of the construction as thus far described. 
In Figure 5, the several parts are shown in a 

neutral position in which position the cam slot 
ted member 2 will be positioned as illustrated 
in Figure 2 of the drawings, that is, with the 
anti-friction roller 23 at the left-hand end of 
the cam slot 22 as shown in Figure 2. With the 
parts in this neutral position the reciprocating 
power driving member is free to move through 
out its entire stroke without effecting any oper 
aton of the mechanism. 
To effect a racking mechanism with the parts 

in the position shown in Figure 5 it will be nec 

lar member 76 will be raised into the path of 
travel of the power driving member 77. For 
example, let's assume that the power transmit 
ting device 6? has been elevated to the position 
in which it is shown in full lines in Figure 6. In 

essary to elevate the power transmitting member 
Si so that one of the faces formed on the angu 65 

0 . 
this position, the reciprocating power driving . 
member will engage the face 76 as it nears the 
completion of its inward stroke in said figure. 
When the power driving member engages the 
face 76 of the angular member 76 the power 
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2,012,504 
transmitting member 6 will be moved to the 
left in said Figure 6 and will through the medium 
of its right angular extension 63, move the recip 
rocating rack member 55 to the left. Movement 
of this member to the left will drive the gear 43 
in a clockwise direction moving the rack mem 
ber 39 to the right and rotating the cam slotted 
member 2 in a counter-clockwise direction and 
reciprocating the bar 20. Movement of the rack 
member 39 to the right causes movement of the 
power transmitting member 60 to the right and 
at the end of the stroke of the power driving 
member TT the face 75f of the angular extension 
75 will engage the power driving member 77 
which in turn acts as a stop to prevent further 
movement of the power transmitting member 60 
to the right. 
The needle bed having been racked in the 

above described manner, to return the same to 
the neutral position the power transmitting 
members are lowered so that the face 75a of the 
angular extension 75 will be engaged by the 
power driving member and moved to the left. 
«This movement of the power transmitting mem 

... ber 60 to the left will move the cam • slotted mem 
ber 2 in a clockwise direction thus imparting 
a reciprocating movement to the bar 20 in a 
direction opposite to that above described. 
Movement of the rack member 39 to the left 
causes a movement of the rack member 55 to 
the right through the medium of the gear 43 
and the rack member 55 in moving to the right 
will move the power transmitting member 6 to 
the right so that the power transmitting members 
60 and 6? will assume the position in which they 
are shown in Figure 5 at the end of the stroke 
of the power driving member 77. As the power 
transmitting member 6 is moved to the right, 
the face 76a of the angular extension 76 will 
engage the power driving member 77, which acts 
as a stop to prevent further movement of the 
power transmitting member 6 to the right. 
The faces on the angular extensions of the 

power transmitting members are so arranged 
that the offset therebetween will be equal to the 
distance - between single needles in the needle 
beds and by adjustment of the power transmit 
ting members, a movement which will rack the 
racking needle bed, One needle or more may be 
had. The right angular extensions 62 and 63 
of the power transmitting members 60 and 6 
respectively are provided so that the rack mem 
bers 39 and 55 may be operated by the power 
transmitting members regardless of the elevated 
position of the latter. 
Means is provided for adjusting the power 

transmitting members 60 and 6 relative to the 
power driving member 77. In the present em 
bodiment of the invention this adjustment is 
effected by vertical movement of the power 
transmitting members 60 and 6 and to this end 
the housing T? in which the power transmitting 
members are carried is mounted for vertical 
sliding movement between two guides 80 and 8 
the guides being hollowed out or provided with 
channels 82 and 83 respectively, in which the 
housing T is mounted for sliding movement. . 

Projecting from the guide member 8 there 
is a stud 90 and pivotally mounted as at 9 upon 
said stud there is a lever 92. This lever 92 is 
adapted to rock about its pivot point 9 and piv 
otally connected as at 93 to its free end there 
is a link 94 provided with an Open eye 95. Piv 
otally mounted as at 96 there is a lever 97. One 
end of this lever 97 carries a pin 98 which op 

erates in the open eye 95 of the link 94. The 
opposite end of the lever 97 carries a roller 99. 
This roller is adapted to ride upon and actuate. 
a cam member foo which is mounted upon a 
lever of pivotally mounted to the guide 8 as 
at 02. Pivotally connected to the lever if 0 as 
at 93 there is a link O4 and this link 104 is 
pivotally connected as at 05 to a lever 106. 
This lever C6 is pivotally mounted as at 07 
and pivotally connected as at 08 to the free 
end of Said lever 06 there is a link 09. As 
best illustrated in Figure 8, this link | 09 is piv 
otally attached to a stud to which in turn is 
connected as at f to the housing 7 in which 
the power transmitting members 60 and 6 are 
carried. The stud 9 travels in a slot 2 in 
the front guide 8 and in travelling through said 
sot i 2 the stud if C serves to raise the hous 
ing 7. When the housing 7 is in an elevated 
position it will move by gravity to a lower posi 
tion if permitted, its movement from elevated 
positions to lowered positions being checked by 
a spring 75, see Figure 1. 
ment of the housing if is guided by a gear 3 
which meshes with a rack 4 carried by the 
housing Tl. 
With the parts in the position in which they 

are shown in Figure 1, it is obvious that if the 
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free end of the lever 92 be elevated, the link 94 
will rock the lever 97 about its pivotal point 96. 
This will cause the roller 99 to depress the lever 
fo and this lever through the link iO4 will 
rock the lever f06 about its pivotal point O7, 
raising the link i 09. Raising the link 09 will 
elevate the stud to consequently raising the 
housing 7. 
The lever 92 may be rocked about its pivotal 
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point in any desired manner. I prefer, however, 
to use a plurality of pattern chains having links 
of various heights which pattern chains are so 
arranged that they pass beneath rollers í [5 and 

6, which are carried by the lever 92. The chain 
is designated 7 and is formed with a plurality 
of links 8 in the same manner as pattern chains 
commonly known in this art. The pattern chains 
of which there are two pass around sprockets 
f9 and 20. The sprocket 9 is carried upon 

a shaft 2 which extends through the base por 
tion of the guides 80 and 8 f. The sprocket 20 
is carried by a hollow shaft or sleeve f22 Which 
Surrounds the shaft 2 and which also extends 
through the base portion of the guides 80 and 
8. On its opposite end, the shaft f2 has keyed 
thereto a toothed ratchet 25 and adjacent the 
toothed ratchet 25 there is a toothed ratchet 

40 

45 

50 

55 
26 which is keyed to the sleeve 122. Suitable 

driving means for the toothed ratchets 25 and 
f26 is provided and this driving means consists 
of a plurality of reciprocating dogs which engage 
the teeth of the ratchets. 25 and 25 and cause 
rotation of the shaft or sleeve in a step by step 
novement. Rotation of the shaft 2 or sleeve 
22 causes a rotation of their respective sprocket 

wheels and this will move the chains 7 to bring 
-the links 8 thereof beneath the rollers 5 or 
f 6 as the case may be to effect an operation of 

60 

the lever 92 to raise or permit of lowering of the '' 
housing Ti. , 
operate respectively the ratchets 25 and f26 are 
supported upon pivoted levers f30 and 3? re 
spectively. These pivoted levers are notched at . 
different locations as at 32 and a pivoted lever 
33 has rollers 34 which engage the levers 30 
and 3 to hold them elevated and the dogs 28 
and 129 out of contact with the ratchets 25 

The two dogs 28 and 29 which 
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75 
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3. In a knitting machine, a racking mechanismtioned means into the path of travel of said 

including a reciprocating driving member and a 
racking mechanism operated thereby, said rack 
ing mechanism including a reciprocating men 
ber and a stop, the reciprocating member being 
operated by the reciprocating driving member, 
and the stop being movable into engagement with 
the reciprocating driving member by said recip 
rocating member, thereby to limit the racking 
movement of the racking mechanism. 

4. In a knitting machine, a racking mechanism 
including a reciprocating driving member having 
a stroke of fixed magnitude, a reciprocating 
operating member for effecting a racking Opera 
tion, a reciprocating stop for limiting the extent 
of racking movement, and means for moving said 
reciprocating operating member and said stop. 
into the path of the reciprocating driving mem 
ber at different positions in the stroke thereof. 

5. In a knitting machine, a racking mechanism 
including a reciprocating driving member, a re 
ciprocating member movable into the path of 
travel of said reciprocating driving member to 
effect a reciprocating movement of the recipro 
cating member by the reciprocating driving 
member, a racking needle bed, means for impart 
ing racking. movement to said needle bed from 
said reciprocating member when it is operated 
by the reciprocating driving member, and means 
for limiting the extent of racking movement in 
parted to the racking needle bed. 

6. In a knitting machine, a racking mecha 
nism including a reciprocating driving member, 
a reciprocating member movable into the path 
of travel of said reciprocating driving member 
to effect a reciprocating movement of the re 
ciprocating member by the reciprocating driving 
member a racking needle bed, means for in 
parting racking movement to said needle bed 
from said reciprocating member when it is op 
erated by the reciprocating driving member, and 
means for limiting the extent of racking move 
ment imparted to the racking needle bed, Said 
last mentioned means including a member mov 
able into engagement with Said reciprocating 
driving member. 

7. In a knitting machine, a racking mechanism 
including a reciprocating driving member having . 
a stroke of predetermined length, a racking 
needle bed, and means for imparting a racking 
movement to Said racking needle bed, the last 
mentioned means including a reciprocative 
member movable into the path of travel of the 
reciprocating driving member at different points 
in the stroke thereof. 

8. A racking mechanism for knitting machines 
comprising in combination, a racking needle bed, 
and means for imparting a racking movement. 
thereto, the last mentioned means including a 
reciprocating driving member, a rotary cam 
member, a rack and gear for imparting rotary 
motion to said cam member, and means operated 
by Said reciprocating driving member for im 
parting different degrees of racking movement 
to said rotating cam member. 

9. A racking mechanism for knitting machines 
comprising in combination, a racking needle bed 
and means for imparting a racking movement 
thereto, said last mentioned means including a 
reciprocating driving member, a rotary cam 
member, means interposed between the recipro 
cating driving member and the rotary cam mem 
ber for transmitting power from said recipro 
cating driving member to said rotary cam mem 
ber, and means for introducing said last men 

reciprocating driving means at different points 
in the stroke thereof, whereby to impart different 
degrees of racking movement to the rotary cam 
member. 

10. A racking mechanism for knitting ma 
chines comprising in combination, a racking 
needle bed and means for imparting a racking 
movement thereto, the last mentioned means 
including a reciprocating driving member, a ro 
tary cam member, means interposed between 
the reciprocating driving member and the rotary 
cam member for transmitting power from said 
reciprocating driving member to said rotary cam 
member, and, means for introducing said last 
ninentioned means into the path of travel of said 
reciprocating driving means at different points in 
the stroke thereof, whereby to impart different 
degrees of racking movement to the rotary cam 
member, and means for automatically deter 
mining the position of the power transmitting 
means relative to the reciprocating driving mem 
ber. k' 

11. A racking mechanism for knitting ma 
chines comprising in combination, a racking 
needle bed, a rotary cam slotted member for 
imparting a racking movement to Said racking 
needle bed, and means for driving said rotary 
cam slotted member in opposite directions to 
effect operation of the racking needle bed in Op 
posite directions, the last mentioned means in 
cluding a plurality of intergeared rack members, 
means for gearing one of said rack members to 
said rotating cam slotted member, a plurality of 
intergeared power transmitting members for im 
parting motion to said rack members, and driv 
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ing means for selectively and singly engaging - 
said power transmitting members to selectively 
operate Said rack members. - 

12. Aracking mechanism for knitting machines 
comprising in combination, a racking needle bed, 
a rotary cam for imparting a racking movement 
to said racking needle bed, and means for driving 
said rotary cam member in opposite directions to 
effect operation of the racking needle bed in op 
posite directions, the last mentioned means in 
cluding a plurality of intergeared rack members, 
means for gearing one of said rack members tor 
said rotating cam slotted member, a pair of in 
tergeared power transmitting members for im 
parting motion to said rack members, a recipro 
cating driving means, and means for moving said 
power transmitting members singly into operative 
engagement with said driving means. 

13. A racking mechanism for knitting machines 
comprising in combination, a racking needle bed, 
a rotary cam for imparting a racking movement 
to said racking needle bed, and means for driv 
ing said rotary cam member in opposite direc 
tions to effect operation of the racking needle bed 
in opposite directions, the last mentioned means 
including a plurality of intergeared rack mem 
bers, means for gearing one of said rack members 
to said rotating cam slotted member, a pair of 
intergeared power transmitting members for im 
parting motion to said rack members, a recipro 
cating driving means, and means for moving said 
power transmitting members singly into operative 
engagement with said driving means at different 
points in the stroke thereof thereby to determine 
the extent of racking movement imparted to 
said racking needle bed. ? 

14. In a tracking mechanism for knitting ma 
chines, a movable needle bed, means for impart 
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ing different degrees of racking movement to said 75 
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needle bed, and adjustable stop actuated by 
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one element of said means to engage another ele 
ment thereof to thereby limit the racking move 
ment of said needle bed. 

15. In a knitting machine, a needle bed having 
a normal and racking positions, a racking mech 
anism for said bed including a driving member 
having an operating movement of fixed mag 
nitude, an operating member responsive to said 
driving member to rack said bed from one racking 
position to which the bed has been previously 
racked to any one of a plurality of other racking 
positions, without being first racked to said nor 
mal position, and a stop member actuated by 
said operating member to engage said driving 
member to limit the racking movement of said 
bed. 

16. In a knitting machine, a needle bed, a rack 
ing mechanism therefor including a reciprocatory 
driving member having a stroke of constant 
length, a reciprocatory operating member for said 
needle bed having movements of different length 
and actuated by said driving member, a recip 
rocatory stop member for limiting the extent of 
movement of said operating member, and means 
to effect relative adjustments between said driv 
ing and Operating members to vary the length of 
movements of the latter to thereby change the 
degree of racking of said needle bed. 
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17. In a knitting machine, a needle bed, a rack 

ing mechanism therefor including a reciprocatory 
driving member having a stroke of constant 
length, a reciprocatory operating member for 
said needle bed having movements of different 
length and actuated by said driving member, a 
reciprocatory stop member for limiting the ex 
tent of movement of said operating member, a 
rotary member responsive to the varied recip 
rocating movements of said operating member for 
racking said needle bed, and means to effect rel 
ative adjustments between said driving and oper 
ating members to vary the amount of recipro 

of rotation of said rotary member. 
18. In a knitting machine, a needle bed, a rack 

ing mechanism therefor including a driving mem 
ber, an operating member responsive to said driv 
ing member to rack said bed and having a stepped 
formation providing a series of faces operatively 
associated with said driving member, a stop mem 
ber actuated by said operating member and also 
having a stepped formation providing a series of 
contacting faces each of which forms a stop 
which cooperates with said driving member to 
limit the racking movement of said needle bed. 

cation of the latter to thereby alter the degree 
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