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Robert H. Lawson, Fawtuclrei, and Augustin 
Gagne, Central Falls, E. 1., designers to Hemp 

‘ hill Company, Gentral Falls, Kit. 1., a corporation 
of Massachusetts 

Appiication December 24, 1932, Serial No. 648,817 

in Claims. r. (0!- 66-137) 

This invention relates to reverse plating and 
more especially to reverse plating with three or 
more threads or yarns. as herein disclosed, the 
mechanism for effecting the reverse plating is 
applied to a knitting machine of the type dis 
closed in the patent to Hemphill 933,443, Septem 
ber 7, 1909, although the invention is not limited 
to a knitting machine having a rotary needle 
cylinder and furthermore is not limited to hosiery 
knitting machines nor to knitting machines hav- - 
ing a circular series of needles. 
In the drawings: 
Fig. 1 is ‘a view in elevation of a portion of a 

knitting machine with the‘improvements applied; 
Fig. 2 is a plan view of the parts shown in 

Fig. 1; 
Fig.3 is a view of the machine in end elevation; 
Fig. 4 is a view in rear elevation of a portion of 

the machine; - 

Fig. 4a is a view in side elevation showing the 
drum of Fig. 4; 

Fig. 5 is a view in elevation and partly in sec 
tion, of that portion of the mechanism above the 
circular base; 

Figs. 6 and 7 are elevational views taken at 
right angles to one another showing the means 
for effecting the periodic changes in the relative 
positions of the two plating threads; . 

Figs. 8, 9, 10 and 11 are detail views of the 
means disclosed in Figs. 6 and 7; ' 

Fig. 12 is an enlarged plan view of a portion of 
the mechanism shown in Fig. 2; 

Figs. 13 and 14 are respectively fragmentary 
plan and elevational views showing the immediate 
control for reversing the relative positions of the 
plating threads; . 

Fig. 15 is a fragmentary view of the latch ring 
showing the plating thread carrier in front ele 
vation, in an elevated, inoperative position; ' 

Fig. 16 is a fragmentary view similar to Fig. 15 
but showing the threadmarrier at right/angles 
to the position shown in Fig. 15; . 

Fig. 1'1 is a fragmentary view of the latch ring, 
showing the two plating threads in one of their 
relative positions; - 

Fig. 18 is a view similar to Fig. 17 but showing 
the two plating threads in the other of’their 
relative positions; 

19 is a detail view of a yarn lever; 
‘Figs. 20 ‘and 21 are fragmentary views of the 

portion o?th'e ring comprising the mouthpiece, 
said views also showing a body and two plating 
threads being fed to the needles of a knitting 
machine, Fig. 20 showing one body threadbeing ~ 

fed to the needles and Fig. 21 showing another; 
Figs. 22 and'23 are similar to Figs. 20 and 21 

respectively, but show the plating relations of a 
body and plating thread as having been reversed 
in the needle hooks by some well known reverse 
plating means; 

Fig. 24 is a detail view of a needle showing the 
position of three threads in the needle hook and 
corresponding to Fig. 20; ‘and 

Fig. 25 is a view similar to Fig. 24 but corre 
sponding to Fig. 22. 
The knitting machine indicated generally by 

the numeral I is provided with a needle cylinder 
2 within the tricks or grooves of which are mount 
ed needles 2' which slide to and from knitting po 
sition in the usual manner. Surmounting the 
needle cylinder 2 is a sinker head 3 of usual con 
struction. The frame of the machine includes a 
circular base 4 within which is mounted a so 
called ring gear (not shown) which imparts con 
tinuous rotary or reclprocatory movements to the 
needle cylinder 2 in a manner common to hosiery 
knitting machines. Mounted upon the upper 
surface of the circular base 4 is the usual widen 
lng pick bracket 5 and diametrically opposite 

' thereto is a cam plate 6 which surrounds the 
needle cylinder and is carried by a vertically ad 
justable bar 6'. Upon the upper surface of cam 
plate 6 are mounted the various cams for con 

. trolling the movements of the needles, the cams 
including the usual cams carried by the cam 
block 1 upon which are mounted narrowing picks 
v8. Instep cams 9 are mounted upon a suitable 
bracket l0 itself attached to the cam plate 6, the 
cams thereof being operated in the usual manner 
to elevate the long butt needles prior to the knit 
ting-of heels and toes and to restore such needles 
to a knitting level at the completion of the knit 
ting of heels and toes. Spaced from the cam 
block 1 is a bracket H connected to a suitable 
part of the ‘machine frame upon which bracket 
are mounted 'a‘series of cam discs I! adapted se 
lectively to control the radial positions of a 
series of plungers 13 which in turn act upon 
Jacks or other elements which cause sinkers ‘selec 
tively to e?‘e'ct reverse plating. The discs 12 are 
mounted upon a drum 14 which is provided with 
a ratchet l5 periodically engaged by a. pawl 
means 16 whereby the discs I 2 variably actuate 
their respective plungers l3. Pivotally motmted 
(Fig. 2) upon a bracket ' I‘! carried by the circular 
base 4, is the usual latch ring it which is provided 
with-the usual mouth-piece extension I! within 
which are pivotally mounted upon a. pivot pin 20 
yarnwlevers 2i and 21. Also mounted upon the 
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2 
upper surface of the latch ring I8 at the mouth 
piece I9 and upon the pivot pin 20 is a yarn lever 
23, the said yarn lever (Figs. 13-19) including a 
member 24 in which is mounted a pin or shaft 
25 to which is fastened a gear-like member 26 
meshing with which is a segmental rack 21 which 
rack is pivoted intermediate its ends as at 28 to 
a bracket plate 29 which is fastened to and forms 
part of the yarn lever 23. The rack 21 is pro? 
vided with an arm (Fig. 2) to which is pivotally 
connected at 30 a link 3| which is slidable and 
is guided in its sliding movements by means of a 
bracket 32 attached to the upper surface of plate 
29. The segmental rack 21 is moved to the full 
line position of Fig. 13 by means about to be 
described, against the tension of the spring 32' 
which is attached at one end to one arm of the 
rack 21 and at its other end to plate 29. ' 
In Figs. 1, 2, 3 and 5-14 inclusive, the actuating 

means for periodically and automatically control 
ling the movements of the rack to and from the 
positions shown in full and dotted lines, Fig. 13, 
are shown. The means for moving rack 21-—and 
as a consequence thereof oscillating the gear 26 
and the pin or shaft 25 to which it is connected, 
thereby to cause either the eye 33 or the eye 34, 
both of which are connected to the shaft 25, to 
maintain its thread in advance of the other 
thread—-includes one arm 35 of a lever which arm 
terminates in a hub 36' made fast to a shaft 31 by 
means of a set screw 38. The arm 35 when in the 
position shown in Fig. 14 causes the eye 33 to posi 
tion its thread in advance of the thread compan 
ion to the eyelet 34, but when the arm 35 is moved 
to the position shown in full lines, Fig. 5, the 
spring 32' causes the eyelet 34 to position its 
thread in advance of the thread passing through 
the eyelet 33. The arm 35 when in‘the position 
last named is in engagement with an adjustable 
stop screw 39 which is carried by a bracket 40 

' itself made fast to the cap plate 4| of yarn lever 
box 42. The shaft 31 is supported in bearings in 
upstanding lugs 43, 48 carried by the plate 4 I, and 
the other end of the shaft 31 which projects be 
yond the bearing lug 44 has rigidly connected 
thereto a depending lever arm 45, a set screw 66 
constituting the rigid connection between the 
shaft 31'Jand the hub 41 of the arm as. The de 
pending end of the arm 45 terminates in a hub 98 
through which passes a pin 49 the projecting end 
of which is received within a bifurcation 50 of a 
lever 5| which lever is pivoted intermediate its 
ends at 52 to the yarn lever box 42 and at‘its lower 
end is pivotally connected at 53 to an adjustable 
link 54 which link in turn is pivotally connected 
at its other end at 55 to one arm 56. The arm 56 
constitutes one arm of a lever said arm being 
rigidly connected to a shaft 51 as by means of a 
set screw 58. The other arm 59 of the said lever is 
spaced from the arm 56 and is also rigidly con 
nected to the shaft 51 as by means of a set screw 
60. The shaft 51 is pivotally supported in bear 
ings comprising upright lugs GI and 62 which are 
part of a bracket 63 which is made fast to an 
extension of the circular base 9. To the outer end 
of the arm 59 is pivotally connected as at 64 (Figs. 
3 and 5) a depending link 65. Surrounding the 
link 65 below the base 4 is a coil spring 66, the 
spring at one end bearing against the lower side 
of the base 4 and at its other end resting upon a 
collar 61 made fast to the link 65 intermediate its 
ends as by means of a set screw 68. The link 65 
is made of two adjustably connected parts, the 

' parts 65’ vthereof (Figs. 3, 6-11) being pivotally 
75 connected at 69 to a rod 10 to which is connected, 
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a cam H by means of which cam the link 10 and 
connected parts are periodically actuated in a 
manner hereinafter to be more fully described. 
The means for periodically actuating the link 

10 and parts connected thereto comprise mecha 
nism disclosed in detail in Figs. 2, 3, 4 and 6-12 
inclusive. A ratchet wheel 12 is provided upon 
the periphery of which are a series of equally 
spaced teeth 13,the teeth being continuous except 
ing at 14 where a half-tooth is provided. The 
ratchet wheel is advanced by means of two pawls 
15 and 16 which pawls are mounted upon a com 
mon axis 11 such axis being eccentrically disposed 
upon a side face of a wheel 18 which is mounted 
upon a shaft 19 which shaft passes through the 
machine frame being connected 'at the other side 
of the frame to a pinion 80 which is in mesh with 
the “I04” gear 8 I. The pinion 80 is provided with 
twenty-six teeth whereas the gear 8| has one 
hundred and four teeth the result being that the 
shaft ‘I9 and wheel 18 are rotated once during the 
knitting of each course and as a consequence 
thereof the pawls 15, 16 are actuated once for 
each course of knitting. The relative positions 
of the pawls and ratchet wheel 12 in Figs. 6 and 7 
show the said parts at the end of the retiming 
operation during which the pawl 15 has advanced 
the ratchet wheel 12 in order to get the pattern 
lugs 82 which are mounted on one side face of the 
ratchet wheel 12 adjacent to the teeth thereof in 
proper circumferential position for the starting of 
the next stocking or half hose. During the retim 
ing of the pattern disc or ratchet 12 a pawl idler 
83 is in theposition shown in Fig. 9 in which posi 
tion an end 84 of the idler is underneath the pawl 
16 which pawl reciprocates along the upper sur 
face of the idler. After the pawl 15 has advanced 
the ratchet ‘wheel 12 to the position shown in 
Fig. 6 the said pawl idly reciprocates along the 
space left by the missing portion of the tooth at 
14 and the parts remain in the position shown in 
Fig. 6 until it is time to commence the knitting of 
the next stocking at which time the pawl idler 83 
is specially actuated for which purpose the said 
idler is connected to a lever 85 which is pivoted at 
86 and to the free end of which is pivotally con 
nected at 81 a link 88 which at its upper end is 
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pivotally connected at 89 (Figs. 3, 4 and 12) to a _ 
bell crank lever 90 which in turn is pivotally 
mounted upon the shaft 51 being restrained 
against \en'dwise movement thereon by the lug 62 
and by a‘ collar 9| which is fastened to the shaft 51 
as by means of a screw 92. To the other arm of 
the bell crank lever 90 is pivotally connected at 93 
an adjustable link 94 which at its other end is 
pivotally connected at 95 to another bell crank 
lever 96 pivoted at 91 to a bracket 98 connected to 
the circular base 4. .Pivotally connected at 99 to 
the other end of the bell crank vlever 96 and 
depending therefrom is an adjustable link I00 
pivoted at IOI to one arm of a lever I02 pivoted 
intermediate its ends. The other arm of the 
lever I02 terminates in a cam follower I03, nor 
mally maintained in engagement with the surface 
of a drum I04-or cams I05 and I06 which are 
mounted upon the surface thereof. The drum I04 
is rigidly mounted upon the main cam shaft I01 
of the machine which, preferably, is periodically 
advanced so as to move through 360 degrees dur 
ing the knitting of each stocking or half hose.» 
When retiming of the ratchet wheel 12v has been 

completed and the knitting of the next stocking 
or half hose is about to commence, the cam drum 
I04 is advanced, the toe or follower I03 dropping 
off the cam I06 and onto the surface of the drum 
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analog 
we at I08 which movement of the cam follower 
its permits the lever 85, through the connections 
hereinbefore described, to move from one posi 
tion to a position where the pawl idler 33 is 
moved from under the pawl ‘I6, whereupon the 
next advancing movement imparted to such pawl 
causes said pawl to advance the ratchet wheel 
H by engaging a tooth 13 thereof after which 
the pawls ‘I5 and ‘I6 both engage the wide teeth 
73 and advance the ratchet wheel "I2 once for 
each course of knitting. As the ratchet-wheel ‘I2 
advances, either the pins or lugs 82 are brought 
opposite the cam H in which case the said cam 
is elevated and the rack 2‘I-through the connec 
tions hereinbefore described-is moved to the po 
sition shown in Figs. 2 and ,13 whereupon the 
thread passing through the eyelet 33 is moved to 
a position forward of the thread passing through 
the eyelet'34; or when the ratchet wheel 12 has 
been advanced to such a position that lugs 82 
are not opposite or underneath the cam ‘H, such 
cam is permitted to drop, whereupon the thread 

- passing through the eyelet 34 is moved to a, posi 
tion forward of the thread passing through the 
eyelet 33. The advancing movements of the 
ratchet wheel 12 continue, the pattern being re 
peated for each number of courses equal to the 
number of teeth ‘I3; unless it be desirable to re 
peat the pattern for a number of courses less 
than that represented by the teeth 13, in which 
case pins or lugs I09, which are mounted in a 
circular series on one face of the ratchet wheel 
12 and within the circle de?ned by the pins 82, 
are made discontinuous by leaving out one or two 
pins II19 as indicated at H0. As shown in Figs. 3 
and 6 a cam III is rigidly attached to one face 
of a slidable rod H2 which rod is guided at one 
end by means of a pin or screw H3 passing 
through a slot II 4 provided in the said rod, the 
pin or screw being in threaded engagement with . 
a bracket II 5. The rod H2 at its upper end is 
bifurcated as at H6 the arms thereof straddling 
a pin or screw I I1 likewise secured to the bracket 
l 55. The pin and slot connections just described 
permit the rod H2 to move longitudinally of the 
ratchet wheel ‘I2 and likewise of the pawls ‘I5 
and ‘I3. Adjacent to the upper end of the rod 
i I2 there is fastened a pawl idler H8 which when 

' in the position, indicated in Fig. 6 limits the ef 
fective movement of the pawls ‘I5 and 1G to that 
measured by the distance between two ratchet 
teeth ‘I3. When the ratchet wheel ‘I2 is advanced 
to such a position that the space H0 is opposite 
the cam III such cam and connected parts are 
permittedto drop thereby withdrawing the idler 
Ht from under the pawls 15 and-‘I5 whereupon 
the said pawls are permitted to retract to such 
an extent as to engage a tooth 13, two teeth re 
moved from the tooth engaged during the pre 
vious course of knittingpthe result being that 
the ratchet wheel 12 gains one tooth. 'The pur 
pose of the space I II] is to permit a change in the 
set-up of the pattern to be knitted, e. g. if there 
be sixty teeth ‘I3 and it be desirable to repeat the 
pattern every ?fty-nine courses, a-single space 
III) is provided as shown, and if the pattern be 
one that should be repeated every ?fty-eight - 
courses two such spaces Hll are provided in the 
row of circular lugs I99. . 

If the number of teeth 13 corresponds to the 
number of courses of the pattern to be knitted, 
the pins ‘or lugs I09 may be dispensed with and 
a detent or look H9 may be substituted there 
for. The detent H9 is pivoted at I20 to the rod 
H2 and at its upper end is provided with a pro 

3 
jection I2I which is adapted to take over the pin 
or screw 5 I1 thereby locking the rod I I2 in its 
relatively upper position, in which position the 
idler H8 permits the pawls ‘I5 and 16 to move 
the ratchet ‘l3 through the distance measured by 
adjacent teeth only during the knitting of all 
of the courses of the stocking. 

If it be desirable to vary the positions of the 
eyelets 33, 36 with respect to the forward edge 
of the mouthpiece thereby to vary the feeding 
‘separation of the three threads, the pin or shaft 
20 may be mounted in an eccentric I22 which may 
be subsequently adjusted manually or otherwise 
and when in the proper circumferential position 
may be ?xed against circumferential movement 

a as by means of a set screw I22’. 
In Figs. 20-25 inclusive are shown various re 

lations of two body threads I 23 and I24 and 
two plating threads I25 and I26. In Fig. 20 the 
body thread I23 is shown as being knitted into 
the fabric with plating threads I25 and I26, 
whereas in Fig. 21 the body thread I24 is shown 
as be'ng knitted into the fabric with threads 
I25 and I26. In the said ?gures the thread I23 
is shown as passing through an eyelet in the lever 
2 I, the thread I 24 is shown as passing through an 
eyelet provided in the lever I22, and the threads 
I 25 and I26 are shown as passing through the 
eyelets Y33 and 34 respectively. Thus by the 
construction hereinbefore described, the threads 
I25 and I26 may be knitted into the fabric to 
gether with either the thread I 23 or the thread 
I24, the means for automatically turning the 
shaft or spindle 25 permitting the threads I25 
and I26 to exchange positions at will during the 3 
knitting of the fabric. Figs. 22 and 23 corre- 
spond respectively to Figs. 20 and 21 excepting 
that in Figs. 22 and 23 the plating'relations of 
the threads is shown as being di?erent from that 
in Figs. 20 and 21, in that the threads I25, at one 
or more of the needles, is shown as‘ being the in 
termediate and as having changed positions with 
the thread I26, the position of the threads in 
Fig. 22 being shown in vertical elevation in a 
needle hook in Fig. 25. ‘ 

It will be understood that the plating relations 
of a body thread and a plating thread may be 
varied in any well known manner such as by 
specially constructed sinkers or by needle de?ec 
tion to effect the changes indicated in Figs. 22-25 
as compared with Figs. 20 and 21. 

If desired tension may be applied to the threads 
I25 and I2t while the threads I23 and I24 are 
being fed to the needles substantially free from 
tension. , 

Although in the foregoing description and the 
drawings the pattern mechanism disclosed spe 
ci?cally in Figs. 6-11 inclusive,'is disclosed as 
for the purpose of interchangeably p:sitioning 
two plating threads with respect to the needles, 
it is obvious that such mechanisms may be used 
for other purposes. 
During heel and toe knitting the drum M is 

rendered inoperative by being swung away from 
the needle cylinder and for this purpose a lever 
I27 (Fig. 2), to one end of which the drum is 
connected, is provided. To the other arm of the 
lever I 21 is connected a link I 28 which is auto 
matically actuated in any desired manner for 
withdrawing the drum to an inoperative position. 
Means such as a bell crank lever I29 pivoted 

at I 39 to the machine frame may be provided, 
such lever being for the purpose of limiting the 
movement of the pawl I6 so that, when the lever 
I29 is in the position shown in Fig. 2, said pawl 

40 

50 

55 

60 

65 

70 

75 " 



' 4 

is adapted to advance the drum I4 through an are 
measured by the length of one tooth I5. When 
the lever I29 is swung upon its pivot, against the 
tension of a spring I3I, by any suitable means, 
the pawl I6 is permitted to rack the drum through 
an are measured by the length of two teeth I5. 
A cam I32 (Fig. 3) which is mounted upon a 

. drum ?xed to shaft I01, may be provided for act 
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ing upon a lever I33 pivoted at I34 to a bracket 
I35 connected to the machine frame. To the 
other arm of the lever I33 is pivotally connected 
a slidably adjustable link I36 to the other end 
of which link is pivotally connected a lever I31 
pivoted intermediate its ends at I38 to any suit 
able support. A spring I38’, connected to lever 
I33 and one part of link I36, maintains the two 
parts of said link I36 in telescopic relation. The 
other arm of the lever I31 is bifurcated at I39, 
the arms thereof straddling a pin I40 laterally 
projecting from a detent or lock I“ which is pro 
vided intermediate its ends with a notch I32. 
When the drum is advanced to such a position 
as to cause the cam I32 to engage and rock the 
lever I33 such lever is rocked against the re 
tractile force of spring I43, the rocking of such 
lever causing the detent HI to be swung upon 
its pivot I“ thereby elevating the shoulder de 
?ned by the notch I32 to such a position as to 
engage a lug I35 of the pawl carrying mechanism 
to prevent the pawl from advancing the drum It. 
A cam or cams such as I32 may be provided for 
rendering the drum inoperative at any desired 
time such as during the knitting of a heel of a 
stocking. . 

The pawl I8 is actuated from the “Hit” gear 
III which carries upon one surface thereof, pref 
erably, four pins I33 which thus engage a suitable 
cam Itl'I during the knitting of each course. The 
cam I?l‘l is made fast to a lever I38 pivoted at 
I43 to a suitable bracket I53 carried by the ma 
chine frame. The other end of the lever I38 has 
pivotally connected thereto at IEI an adjustable 

’ link I52, the other end of which is pivotally con 
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nected at I53 to the pawl carrying mechanism. 
In the foregoing description the threads or 

yarns I25, I 26 have been, for convenience, re 
ferred to as “plating yarns" and the threads or 
yarns I23, I 24 have been referred to as “body 
yarns"; however, when knitting a plated .fabric 
with two or more yarns, each thread or yarn 
overlies the other yarn or yarns so that any one 
of the yarns may be considered to be a “plating 
yarn”. 
In the foregoing description, speci?c terms have 

been used for speci?cally‘describing the several 
elements disclosed in the drawings; however, it is 
not the intention to limit the scope of the inven 
tion to the precise details of construction shown 
and described other than as de?ned by the spe 
ci?c recitations in the claims themselves. 
We claim: 
1. Av method of continuously knitting three 

threads consisting in causing one such thread to 
be maintained in separated plating relation with 
respect to the other two threads and causing such 
other two threads to change their relative posi 
tions with respect to each other and with respect 
to‘, the thread ?rst mentioned, and causing one 
ori the other of the two threads second mentioned 
tol‘appear on the face of the fabric and selectively 
causing the thread ?rst mentioned to appear on 
the face'of the fabric at selected wales whereby 
the three threads shall appear on the face of the 
fabric. . 

2. A method of knitting consisting in feeding 
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a body thread and two plating threads to the 
needles, maintaining substantially the same ten 
sion on the two plating threads and interchange 
ably causing ?rst one such plating thread and 
then the other plating thread to appear on the 
face of the fabric, and causing the plating thread 
and a body thread to interchange their positions 
at will, whereby reversely plated fabric may be 
knitted. 

3. In a knitting machine, needles and means 
for simultaneously, feeding a body thread and at 
least two plating threads to the needles, the plat 
ing threads being fed to the needles under sub 
stantially the same tension, said means including 
two thread guides, in combination with means 
for automatically interchanging the positions of 
the two thread guides, and other means for caus 
ing the body thread to appear on the face of the 
fabric in selected wales to displace either of the 
two plating threads. 

4. In a knitting machine, needles and means 
for feeding at least one body thread and one 
plating thread thereto, in combination with 
means for adjustably positioning the plating 
thread thereby to permit the plating separation 
of the two threads to be varied. 

5. A knitting machine, a pattern member hav 
ing indications thereon for controlling the op 
erations of the knitting machine, such pattern 
member having ratchet teeth thereon in combi 
nation with two pawls for engaging the ratchet 
teeth and thereby advancing the member, one 
of the teeth of the member being a half-tooth 
thereby effecting the idling of one of the pawls, 
in combination with means adapted to idle one 
of the pawls while permitting the other pawl to 
advance the pattern member to retime the same, 
such pattern member coming to rest when the 
half-tooth moves to a position opposite the re 
timing pawl. 

6. Yarn feeding mechanism for knitting ma 
chines comprising a guide for a. yarn, a pair of 
guides for other yarns each of said pair of guides 
being adapted to feed its yarn to all of the 
needles, and means to move either of said pair 
of guides at will, relatively to the ?rst mentioned 
yarn guide, into feeding position on the same side 
of the said guide, whereby to ensure like associa 
tion of either of said other yarns with the yarn 
?rst mentioned. 

7. A knitting machine having a rotary needle 
cylinder and a stationary mouthpiece, yarn guides 
in the mouthpiece for feeding at least three yarns 
to the needles, two of the said guides independ 
ently feeding two of the said yarns to the needles 
and being positioned at the same side of the 
guide for feeding the third yarn, the two guides 
?rst mentioned being interchangeably moved to 
and from feeding position with respect to the 
needles so that the like association of either of 
the said two yarns with the third yarn is en 
sured. .. 

8. A knitting machine having a rotary needle 
cylinder and a stationary mouthpiece, yarn 
guides in the mouthpiece for feeding at least four 
yarns to the needles, two of the said guides inde 
pendently feeding two of the said yarns to the 
needles and being positioned at the same side 
of the guides for feeding the two other yarns, the 
two guides ?rst mentioned being interchangeably 
moved to and from feeding position'with respect 
to the needles so that the like association of 
either of the said two yarns with the two other 
yarns is ensured. 

9. A circular knittingmachine having means 
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for feeding two yams or threads to the needles 
thereof. said feeding means including a rotary 
element the axis of which is parallel to the 
needles, the rotary element when in one position 
feeding two yarns to the needles in a plating 
relation and when in another position feeding the 
yarns to the needles in a reversed plating rela 
tion, the movements of the rotary element to and 
from each of its positions being upon its axis. 

10. A circular knitting machine and means for 
feeding at least two yarns to the, needles and in 
a plating relation, and rotary means the axis of 

' which is parallel to the needles for changing the 
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plating relation in which the two,threads are fed 
to the needles, said means last mentioned includ 
ing a pinion and a gear for imparting oscillatory , 
movements to the pinion to change the plating 
relation of the two threads, a pattern mechanism 
and connections leading from_the gear to the 
pattern mechanism for controlling the oscillatory 
movements of the pinion thereby to determine 
when the plating relations of the threads shall 
be changed. , 

11. In a knitting machine, pattern mechanism 
and means for feeding at least two threads to the 
.needles in addition to the ground thread and in 
such a manner that either of the two threads 
vmay appear at the face of the fabric, means for 
‘changing the feeding position of the two threads 
with respect to the needles and with respect to 
each other including a vertically extending yarn V ' 
guiding element having two yarn conducting 
openings therein, means for rotating said element 
about its axis including a gear on the element, a 
sector meshing therewith and mechanical con 
nections from said pattern mechanism to said 
sector for imparting rotation to the element 
whereby the position of the said two threads may 
be reversed with respect to the ground thread. ‘ 

12. A method. of knitting three threads so that 

pear on the outer face of the fabric, said method 
including imposing substantially the same ten 
sion on two of the threads and less than on the 
other thread. 

13. A method of knitting three threads so that 
any one of the three threads may optionally ap 
pear on the outer face of the fabric, said method 
including feeding two of the ‘threads to the 
needles in a substantially spaced relation with 
respect to the third thread and acting upon the 
third thread at selected wales so that, at the said 
wales, the third thread shall appear on the outer 
face of the fabric, the operation being such that 
at the other walesxeither one of the ?rst two 
threads shall appear on the outer face of the 
fabric, and causing. the ?rst two threads to 
change their position with respect to one another 
so that one such thread and then the other such 
thread shall appear on the outer face of the 
fabric where not displaced by the third thread. 

14. A knitting machine having means for feed 
ing at least three threads to the needles, one at 
least of said three threads being fed to the needles 
in a spaced relation with respect to the other 
threads, means acting upon the thread feeding 
means to cause ?rst one and then another of the 

5 
said other threads to appear on the outer face 
of the fabric at certain wales, in combination 
with means selectively acting in such a manner 
that a ?rst mentioned thread shall appear on 
the outer face of the fabric at selected wales.‘ 

15. A knitting machine having means for feed 
ing at least three threads to the needles, one at 
least of said three threads being fed to the needles 
in a spaced relation with respect to the other 
threads, means acting upon the thread feeding 
means to cause ?rst one and then another of the 
said other threads to appear on the outer face of 
the fabric at certain wales, in combination with 
sinkers selectively acting in such a manner that a 
?rst mentioned thread shall appear on the outer 

Y face of the fabric at selected wales. 
16. A, knitting machine having means for feed 

ing at ,_least three threads to the needles, and 
including a rotary member, one at least of said 
three threads being fed to the needles in a spaced 
relation with respect to the other threads, means 
rotating the said rotary member to cause ?rst one 
and then another of the said other threads to 
appear on the outer face of the fabric at certain 
wales, in combination withmeans selectively act 
ing in such a vmanner that a ?rst mentioned 
thread shall appear on the outer face of the fab 
ric at selected wales. 

17. A knitting machine having means for feed 
ing at least three threads to the needles, and 
including a rotary member, one at least of said 
three threads being fed to the needles in a spaced 
relation with respect to the other threads, means 
rotating the said rotary member to cause ?rst 
one and then another of the said other threads 
to appear on the outer face of the fabric at cer 
tain wales, in combination with sinkers selec 
tively acting in such a manner that a ?rst men 
tioned- thread shall appear on the outer face of 

Y, the fabric at selected wales. 
any one of the three threads may optionally ap- , 18. A method of feeding four threads to the 

needles and continuously knitting three of the 
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said threads andcausing the fourth thread to be ’ 
interchangeably fed to the needles with one of 
the other threads, knitting two of the threads 
continuously and periodically changing their 
relative positions so that either one of the said 
two threads may appear on the outer face ‘of the 
fabric at will and causing whichever of the ?rst 
mentioned threads is being fed to the needles, to . 
displace, on the outer face of the fabric, which 
ever of the two continuously knitted threads is 
being knitted so as to appear on the outer face 
of the fabric. 

19. A knitting machine having pattern means ‘ 
for controlling various operations thereof, said 
pattern means including’ a pawl and ratchet 
mechanism and a movable member for rendering 
the pawl ineffective during the knitting of a por 
tion of the fabric, in combination with automati 
cally controlled means for moving the said mem 
ber so that the pawl may again advance the 
ratchet, retiming of the operations being effected 
while the movable member maintains the pawl 
ineffective. 

‘ ROBERT H. LAWSON. 
AUGUSTIN GAGNE. 


