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4 Claims. (CI. 66-69) 
My invention relates to improvements in knit 

ting machines. 
The object of my invention is to provide a knit 

ting machine wherein at least one of the plates 
for the needles is "split' or divided into a num 
ber of Separate. Sections, and to provide control 
means for each of said sections or for grouped 
"banks' of said sections so that individual sec 
tions or banks may be moved to the right or left 
a greater distance than has heretofore been 
possible with the racking means thus far pro 
vided, in fact my object is to make it possible to 
rack from one side of the machine to the other. 
Another object of my invention is to provide 

a Control for a racking mechanism whereby spe 
cial patterns may be worked out. 
A further object of my invention is to provide 

a special draw cam mechanism whereby to sim 
plify and speed up draw cam control operation 
thus making it possible to change the draw cam 
setting in the normal progress of a knitting ma 
chine Operation and without stopping the ma 
chine for the adjustment of the draw cam. 

In the drawings: 
Figure i is an end view of a knitting machine 

equipped with my improved racking means, split 
plate, and improved draw cam mechanism. 

Figure 2 is a plan view of a knitting machine 
embodying my invention. 

Figure 3 is a view in plan and showing one en 
tire set of plates under the control of my im 
proved racking means, 

Figure 4 is a view similar to Figure 3 but show 
ing the needle plate divided into banks of sec 
tions which as to one bank the sections are fixed, 
and as to the two other banks they are oppo 
sitely movable to and from the fixed bank. 

Figure 5 is a front view from the operator's 
position of my new draw can adjusting device. 

Figure 6 is a front or operator's view of my 
Split plate with the use of a special clip. 

Figure 6A is a perspective of the clip used in 
the mechanism shown in Figure 6. 

Figure is a front or operator's view of a por 
tion of my split plate shown in Figure 4 but with 
the fixed and movable needle Sections racked 
into juxtaposition. 

Figure 8 is an "expanded view' of a rack bar 
and a needle guide as used in the construction 
shown in Figure 4. . 

Figure 9 is a section. On line 9-9 of Figure 4. 
Figure 10 is a section. On line O-O of Fig 
re 3. 
Figure 11 is a section on line f-f of Fig 
re 3, 
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Figure 12 is a section on line 2-2 of Fig 
ure 3. 

Figure 13 is a diagrammatic view of a figured 
fabric, the knitting of which is made possible 
by portions of the knitting machine shown in 
Figure 4. 

Figure 14 is a diagrammatic view of a knitted 
fabric, the pattern for which is made possible 
by the portions of the machine shown in Fig 
ure 6. 

Figure 15 is a diagrammatic view of a knitted 
fabric which may be made upon the knitting ma 
chine, the portions of which are shown in Fig 
ure 3. -1 

Figure 16 is a view of the underside of the cam 
block shown in Figure 5. 

Figure 17 is a section online T-T of Fig 
lure 5. 

Figure 18 is a plan view of a swimming trunk 
knit on my split plate machine. 

Figure 19 is a plan view of a brassière knitted 
On my split plate machine. 

Like parts are designated by the same refer 
ence characters throughout the several views. 
The drawings show my invention embodied in 

a so-called hand knitting machine for the knit 
ting of "flat' fabric and the product of such a 
knitting machine has heretofore been in the 
form of either a single weight simple flat web, or 
a double thickness flat Web, or in the form of a 
single thickness web upon which the simplest 
forms of pattern have been made either by hand 
"decking' or by a laboriously operable cam con 
trol racking mechanism by means of which one 
entire needle plate, as for instance the front 
plate, has been laterally moved to the extent of 
not more than three or four needles. Obviously, 
my invention may be incorporated in other types 
of knitting machines whether hand or power 
Operated as will be clearly seen from the follow 
ing description. 

In a hand knitting machine of the type shown 
in the drawings, a frame to provided with legs 

, or mounted upon a bench, is provided with 
two needle plates 2 and 3. The needle plate 
2, as shown in my drawings, being the rear or 
back needle plate, and the needle plate 3 being 
the front needle plate since it is faced toward 
the operator's position when the device is oper 
ated as a hand knitting machine. In this de 
Scription I shall refer to the needle plate 2 as 
the rear needle plate upon which a single thick 
ness knitted fabric may be produced and upon 
which a pattern or the double thickness fabric 

55 may be knitted by means of the needles in the 



2 
front needle plate 3. It will be understood, of 
course, that the knitting operation is accom 
plished by the passage of yarn 4 through guide 
5 into the hooks of the needles carried and 

guided by the needle plates 2 and 3, the guide 
S being reciprocated from end to end of the 
machine with can blocks 6 and which are 
carried and guided by cam block rails 8 and 9 
in a manner well known in this art. 

Heretofore the front plate 3 has been Con 
structed as shown in Figure 3 with needle guides 
20 built into a solid plate extending clear across 
the machine from left to right, and, as ind 
cated, above, this entire needle plate has here 
tofore been provided, with means for 'racking' 
it laterally to the extent of one to three or pos 
sibly four needles. Therefore, it was possible 
to make a fabric such as that shown in Figure 
15 wherein the single thickness fabric 2 pro 

O 

5 

duced by the rear plate was given a pattern by 20 
the knitting of certain needles in the front 
plate, as shown at 22 and these needles could 
be racked somewhat to the right and to the left 
to make a "zig-zag' pattern at 28. To illustrate 
this have indicated that certain pairs of needles 
2 are positioned in the needle guides of the 
front plate 3, and the needles in the other 
guides 2D either are absent or are retracted so as . 
not to operate actively in the knitting of the 
pattern. 

in keeping with my invention involving a 
split plate, however, I provide mechanism as 
shown in Figure 4 wherein the usual front plate 
is broken down into a plurality of needle grooves 
mounted upon rack bars 25, 2 and 27, each is 

the bank of needles associated with each bar. receivable in a separate channel in a rack bar 
guide 2. The rack bar guide is received in the 
frame of the knitting machine. 
With this construction it is possible to mount 

separate needle guides 2 in respective rack bars to 
2, 2B or 27 and arrange them in banks as shown 
most clearly in Figure 4 where it will be seen 
that the needle guides 2 are secured to the 
fixed rack bar 25. The needle guides 29 are se 
cured to the rackbar 2 and the guides 22 are se- is 
cured to the rack bar 2. Each rack bar has a 
corresponding sub-rack bar 2', 2' and 27. The 
mechanism for the control of these rack bars will 
now be described. 
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of a machine equipped with this control mech 
anism and the racking means thus far described 
may, through the control handle 35 and the 
calibrations shown on the sector 45, ascertain 
and determine that the bank of needle guides 
Secured to the respective racking bars 2 and 
2 are moved one needle position at a time from 
the position shown in Figure 7 to the position 
shown in Figure 4 and back again, thus making 
a pattern as shown in Figure 13, since, as handle 
35 is moved one notch on the sector 45, needle 
guides 29 and 292 will move outwardly or in 
Wardly the distance of one needle spacing. 
Warious Ways may be devised for securing the 

needle guides 29 to their respective rack bars 
but I have found that a needle guide may best 
be secured to a rack bar as shown in Figure 8 
Since space must be conserved to the utmost in 
order that the needles in separate rack bars 
25, 26 or 27 may be spaced apart at no greater 
interval than are the needles and their needle 
guides on the fixed rear plate. In Figure 8 it 
will be noted that the rack bar is slotted to re 
ceive the guide 2 and I therefore provide a boss 
48 upon the underside of the guide. The boss. 
4 is received in one of the slots 4 and a screw 
fixes the guide in place in one of the slots since 
the screw is projected upwardly through the bar 
into the boss 48. The usual dove-tail slot Sith 

80 the upper face of the guide 2 is provided with 
the usual lock bar 5 (Figure 12) which retains 
the needle in the usual groove 2. 
Obviously, the formation of various types of 

patterns requires the different adjustment or 
range of adjustment of the rack bars 26 or 2 and 

I therefore have not only provided the struc 
ture heretofore described but I have also pro 
vided sub-rack bars 2', 2' and 27’’ which un 
derlie the respective rack bars 2, 2B, and 27 
to which the needle guides are secured. By pro 
viding various bores in the rack bars and 
sub-rack bars, and by having the transfer pinion engage only with the sub-racia, an 

A handless is connected directly with a pin- so 
ion which is therefore under the direct control 
of an operator standing in front of the front 
plate 8. The pinion 36 is meshed with a re 
versing pinion 37 which in turn is meshed with 
a rack 38 attached directly to a sub-rack bar 2. 

the purpose of the reversing pinion 8 is to 
accomplish coordinating movement between the 
handle S and the sub-rack bar 27, thus mak 
ing it perfectly natural for an Operator to move 
the handle in the same direction in which he 
expects the rack bar 2 to move, 
Sub-rack bar 27 extends the entire length of 

the knitting machine and is provided along its 
inner face with racking teeth 39. These teeth 

- are in mesh with a transfer pinion 4, the axis 
of which is fixed upon the rack bar guide 2. 
Sub-rack bar 2' has its inner face provided with 
rack bar teeth 42 in mesh with the transfer 
pinion 4 and it is thus apparent that when sub 
rack bar 27 is forced to the right, sub-rack bar to 
2B' is forced to the left by the transfer pinion 4. 

For easy control and for scheduled formation 
of patterns, I provide a calibrated ratchet sec 
tor 4 and a spring pawl mechanism 45 to en 

again the pattern at Bf is again produced, 

able to pin a particular rack bar and a particular 
sub-rack bar by means of pin SB. If one of the 
pins is not in position to connect the rack 
bar and its sub-rack bar, obviously the needle 
guides will remain stationary even though the 
handle is moved for the purpose of racking 
some gither bank of needles. To illustrate the 
method in which this is used I show in Figures 
6 and 6A, the coupling together of a group of 
needle guides 2 by means of a clip D which 
prevents the guides from separating and there 
fore forces rack bar 28 to move with rack bar 27. 
With the clip II in place the pattern to be made 
by the pairs of needles (one from each bank as 
shown in Figure 6) will be the pattern shown 
at in Figure 14, and this pattern in zig-zag 
form is formed under the control of the handle 35 
which is racked in successive movements to the 
right and then to the left. When the clip B 
is removed and a pin it is placed through each 
of the rack bars and sub-rack bars 2B and 27, the pattern shown at 2 in Figure 14 will be pro 
duced; then when the clip is placed in position 

etc. 
To illustrate the manner in which the con 

struction shown in Figure 4 operates, the dia 
grammatic view in Figure 13 shows the stitch at 
2', which is stitched by the fixed needles in 
guides 2 secured to the fixed rack bar 2s; the 
stitch at 2 is knitted by the needles in guides 

sage therewith in the handle 5. The operator TS 2 secured to the upper rack bar 2; and the 
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stitch 292' is knitted by the needles in guides 
292 secured to the lower rack bar 2. When the 
various guides 290, 29, and 292 are side by side 
as shown in Figure 7, the group of stitches shown 
at 63 is produced, and when the handle 35 is 
“racked' to the right, the stitches diverge as 
shown at 64 as the needles step by step are ad 

5 

justed to the position shown in Figure 4. Then 
when the handle 35 is brought back to its original 
position step by step the stitches produced there 
by are parallel again as shown at 63. 

0. 

To make certain types of patterns and new . 
types of fabric I provide pins 56' which extend 
through the rack bar guides into the rack bars, 
but not into the sub-rack bars. With the pin 
56 removed and a pin 56' in place the sub-rack 
bar can "float' under Control of the handle 35 
and pinion 40 without moving the rack bar which 
is thus locked to the frame. 
I have thus made it possible to quickly change 

from the conventional solid needle plate to a 
sectional controlled needle plate by lifting the 
solid plate from the frame and replacing with a 

5 

20 

sectional plate mounted on the rack bars for 
Whatever pattern may be desired. 
While the solid needle plate is mounted in a 

knitting position with the needle plate on the 
Cpposite side, it is possible to rack it from One 
end of the machine to the opposite end. Here 
tofore racking movement to the extent of three 

25 

30 
or four needles has been the limit in any given . 
direction. -- 

It is also possible to divide a solid needle plate 
into two parts by pinning one part to the lower 
rack bar and the other part to the upper rack 
bar the two sections may be moved in opposite 
directions. Using this set-up in conjunction 
with the opposite needle plate a double knee 
racked fabric can be produced. 
By mounting sections of a split plate upon the 

rack bars in such a way that the sections move 

35 

40 

in opposite directions, a double knee racked fab 
ric may be made whereby the points created by 
racking will be made on both sides of the fabric. 
Or by holding one section with a pin 56' a 
straight side may be made and a point created 
on the opposite side of the fabric; also by chang 
ing the pins 56 so that both sections rack in the 
same direction a fabric commonly called a knee 
racked fabric may be produced. Heretofore it 
has only been possible to produce a knee-racked 
fabric or straight fabric. On a conventional ma 
chine with solid needle plates. 
With my split plate or sectional needle plate 

machine, a combination of any of the fabrics, 
namely, the knee-racked, straight side knee 
racked, or double knee-racked may be made at 
the will of the operator or by mechanical con 
tols. It can be seen that caps, brassières, 
blouses, sweaters, bathing trunks, trimming, 
pockets, cuffs can be made and formed by the 
use of any of the three different knee racks either 
in combination, or singly. 
When a single fixed needle section is inter 

mediately placed, I can provide a needle section 
at either side thereof and mount each of such 
sections on a rack bar under control of handle 
35 thereby producing a symmetrical garment 
with cupper brassière sections, or other func 
tional patterned garment portions at the other 
side of a straight central panel. 
To illustrate one set-up on a split plate ma 

chine whereby a bathing trunk, as shown in Fig. 
18, may be made, I use a 400 needle machine, one 
half, or 200 needles, being on the back plate and 

45 

3 
200 needles on the front plate. By cutting the 
front needle plate in two pieces, or by building 
single sections in a bank of 200 needles, I would 
divide the needles, 87 needles in one section and 
23 needles in the other. The section with 87 
needles is mounted onto either the upper or 
lower rack bar. The section with 23 needles is 
mounted On the center or stationary rack bar. 
Having done this. I position my yarn guides in 
such a way that one guide carries the yarn the 
full width of the needle bed or feeds yarn into 
all needles in operation. The other yarn guide 
is positioned to feed yarn into the needles the 
width of the reinforced waist-band 300 which 
WOuld be knit by the needles on the stationary 
rack bar. From this point, and with a full cardi 
gan, Or half cardigan, I produce a knee rack 
stitch as shown at 30, racking my machine on 
the left side to pull my fabric away from the 
stationary needles. I continue this knitting to 
a point 302 where the reinforced supporter is knit 
in. At this point I change my yarn guides so 
that both guides travel the full width of the 
needles in operation, and I do not rack the mov 
able rack bar until the supporter or crotch sec 
tion 303 is completed. I then change back to 
the knee rack but mis-rack at this point caus 
ing my fabric to Work back towards the sta 
tionary needles thus producing the panel 305 
which continues on until the fabric is finished. 
During the knitting of the panel 305, the yarn 
guide controlling the reinforcing yarn is posi 
tioned to complete the remainder of the waist 
band. 
Another illustration of the use of my improved 

split plate is shown in Figure 19 where the full 
ness necessary to make the cup of a brassière 
is "built into' the fabric in the following man 
ner. The strap to form the back of the belt of 
the brassière is shown at 400. This is made by 
going into a rib stitch brought up to the point 

The cupped effect 402 is produced on my 
plate, which is split in the center into two solid 
Sections of needles which are arranged on each 
side of the center line. I start out with the full 
Or half cardigan stitch and with my locks or cam 
heads at the extreme right of the machine I rack 
the two sections away from each other to the 

50 
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extent of one needle. I then go ten rounds of 
Such double knee rack which loosens up an excess 
of material along the center line of the division 
between the two sections as indicated at 402. At 
the end of the 10 rounds the two needle sections 
are side by side and I then lock them together and 
continue knee racking both sections of needles 
in the same direction; I continue for 25 rounds, 
thus making the portion 403 of the brassiere 
garment. At this point, I mis-rack for 25 rounds 
to reverse the inclination of the wales to a line 
404. From this point, when the head is at the 
extreme left of the machine, the needle sections 
are released and the sections are racked away 
from each other for 10 rounds during which the 
fabric portion 405 is knit. The two sections are 
then locked together and racking is continued in 
the same direction to form the portion 406. The 
other half portion of the brassière is completed 
by repeating the foregoing operations. 

It will be obvious to any one skilled in this art 
that the successive racking under the control of 
the handle 35 would be virtually impossible with 
any of the types of yarn now used unless the 
drawing of each stitch by the draw cam in the 
can blocks is controlled and adjusted as each 
type of work produced by the needles of the front 
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plate is changed, for instance the constant pro 
duction of a rib stitch as shown in the upper or 
lower parts of Figure 15 would require a given 
adjustment of the draw cam while the Produc 
tion of the zig-zag stitching shown at 2 in Figure 
15 would require a different setting of the draw 
cam. I have, therefore, provided a fingertip con 
trol for the adjustment of the draw camin a draw ... 
cam control device shown most clearly in Figures 
5 and 17. 

Each can block is provided with two draw cams 
fe and and each of the draw cams is provided 
with a post 70 and 7”. These posts extend up 
wardly through the cam block and are in posi 
tion to be contacted and controlled by a pair of 
control levers 2 and 73. The pair of control 
levers T2 and 73 is mounted upon a single fulcrum 
pin 74 and each of these control levers is a lever. 
of the first class extending from a cam-like sur 
face 75 which contacts the draw cam post to a 
latch lip T6, and one of the levers (73) is provided 
with a fingertip pad 7 comprising an extension 
of the lever. Upon a separate latch post 78 I 
provide a pair of latch pin holders 7 and , 
each of which is provided with a latch pin T' 
and BO", respectively. These latch pins extend 
through the latch pin holders 7 and 8 with 
which they are in threaded engagement, lock nuts 
being provided as shown. Latch pin holder 
is provided with a spring tending to withdraw 
latch pin 79 from engagement with the latch lip 
TB of the lever 2 and a clip 2 secured to latch 
pin holder BO overlies atch pin holder 7 to con 
pe latch pin holder 8 to move upwardly with 
latch pin holder TS but to permit the free down 
ward movement of latch pin holder 8 without 
affecting latch pin holdier8. 
With the draw cam adjusting devices, described 

above, it will be seen that the post of each draw 
cam may be adjusted along the slot in which it 
is mounted to move simply by the fingertip con 
trol of the operator for it is possible for the 
operator to move the draw cam upwardly for a 
tight draw merely by pressing downwardly upon 
the latch pin holders TS and thus causing latch 
pin 8' to engage the lip on lever 8, then as the 
knitting work progresses and a slight release of 
the draw cam is desired, pad TT may be pressed 
by the fingertip of the operator whereby to re 
lease latch pin holders and B). The draw of 
the can will then be reset by pressure upon holder 

0. 

s 

25 

45 

5) 

TS, which in turn, as the work progresses, may be 
released by a second application of pressure 
upon pad 7. 
Obviously the adjustment of the various posi 

tions of the draw cam may be accomplished by 
setting the adjustment of the latch pins 7' and 
O'. Any basic adjustment of the levers 2 and 
may be accomplished by means of a set screw 
which positions the limit of 'loosening' move 

ment of the draw cam by determining the lower 
most position of lever 75. : 

go 
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In the operation of my improved knitting ma 

chine in the creation of a pattern involving fe 
peated changes in the racking of stitches pro 
duced by the front plate of the machine, the ex 
treme usefulness of my quick draw cam adjust 
ment will be apparent and it has been found in 
practical commercial operation of my improved 
knitting machine that the operator soon becomes. 
as proficient in the fingertip control of my draw 
can as would a pianist in the fingering of the 
keys of a piano. 

claim: 
1. In a knitting machine of the type known as 

a flat knitting machine including two needle 
plates provided with needles to work to and from 
a knitting zone therebetween, a yarn guide for 
feeding yarn to said needles, a plurality of needle 
sections, a rack bar movable with each section, a 
subrack bar alternatively attachable or detach 
able to each rack bar and a control device for 
moving the sub-rack bar. 

2. In a knitting machine of the type known as 
a flat knitting machine including two needle 
plates provided with needles to work to and from 
a knitting one therebetween, and a yarn guide 
for feeding yarn to said needles, one of said needle 
plates being divided into a plurality of sections 
wherein certain of said sections are provided with 
connections for coordinate movement in opposite 
right and left direction, said connections includ 
ing a rack bar for the section moving in one 
direction and a separate rack bar for the section 
moving in the other direction. 

3. In a knitting machine of the type known as 
a flat knitting machine including needle plates 
provided with needles to work to and from a knit 
ting Zone therebetween, and a yarn guide for 
feeding yarn to said needles, one of said needle 
plates being divided into a plurality of sections, 
a plurality of rack bars, certain of said sections 
being secured to said rack bars, a gear rack for 
each of said rack bars, and a pinion in engage 
ment with two of said gear racks whereby in the 
movement of one of said racks and its needle 
section to move the other of said rack bars and its 
section oppositely. 

4. A knitting machine of the type known as a 
flat knitting machine having a frame and in 
cluding two plates provided with needles to work 
to and from a knitting one therebetween, and a 
yarn guide for feeding yarn to said needles, one 
of sad needle plates having a section of spaced 
individual needle guides secured in fixed relation 
to said frame, and having individual movable sec 
tions of needle guides upon either side of said 
fixed section, a rack bar secured to each of said 
movable sections and means interconnecting said 
rack bars whereby to move said movable sections 
oppositely with reference to said fixed section. 

WA.R. C. RAST ON. 


