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This invention relates to a knitting machine 
and has particular reference to the pattern 
mechanism of such machine. 
The main pattern mechanisms of knitting ma 

chines, as contrasted with auxiliary pattern de 
vices which are controlled by the main pattern 
mechanisms, generally comprise two sets of 
mechanisms. First, there is the usual pattern 
chain which, except for link-saving means of a 
type hereafter described, is provided with a link 
corresponding to each course or to each pair of 
Courses of a stocking or other article knit on the 
machine. This main pattern chain is advanced 
one link in each course or in each pair of courses 
and serves as the master control for all of the 
events Which are involved in the formation of 
the knitted product. Inasmuch as this chain, 
consistently with simplicity of construction and 
arrangeinent of the controlling lugs which it car 
ries, could not alone effect the complete control 
of the knitting machine there is associated with 
it a drum Carrying usually, for example in a 
hoSiery knitting machine, a large number of sets 
of cams for the purpose of controlling the various 
elements of the machine such as needle actuat 
ing cams, yarn fingers, wrapping devices, auxil 
iary pattern devices and the like. This drum 
has, of course, a limited circumference much less 
in extent than the main pattern chain and con 
sequently cannot be stepped ahead in the forma 
tion of every course or even at regular more 
extended intervals since frequently it must ad 
Vance in each of a plurality of successive courses. 
Furthermore, in most cases this drunn, when the 
cams are once set up thereon, may be retained 
unchanged for the formation of a great variety 
of different products. Accordingly, the drum is 
controlled by the pattern chain, lugs thereon de 
termining the activity of a pawl arranged to 
drive a ratchet connected to the pattern drum. 
Through the major number of courses of a stock 
ing, for example, the pawl for driving the pattern 
drum ratchet is inactive, being raised out of posi 
tion to engage a ratchet though continuously 
oscillated by the driving mechanism of the ma 
chine. Only When it is permitted to drop into 
engagement with the ratchet under the control 
of the pattern chain does it produce an advance 
of the drum. 

In accordance with the present invention there 
is provided an association of driving means for 
the pattern chain and main cam drum having 
various advantages, the major one of which is to 
insure such proper cooperation between the 
chain and drum as to prevent Smashes due to 

2 
getting the chain and drum out of step as could 
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be the case in prior arrangements. This is due 
to the fact that in reciprocation of the needle 
cylinder a forward reciprocation Will take place 
during a displacement of the driving mechanism 
which would produce a single rotation of the 
needle cylinder. The reverse reciprocation oc 
curs during a displacement of the driving mech 
anism also corresponding to a single rotation of 
the needle cylinder. In view of this it is evident 
that if the chain was accidentally displaced the 
length of one link, or one step which might be a 
half link, it might happen that the drum Would 
advance during a forward reciprocation to pro 
duce a cam change which should only occur dur 
ing a reverse reciprocation. This might further 

20 

30 

40 

45 

50 

55 

include an attempt of the pattern drum to shift 
the clutch to change from reciprocation to rota 
tion or vice versa during an incorrect phase. The 
result would, of course, be a Smashing of the 
parts. 
To avoid this, arrangement is made in accord 

ance with the present invention whereby, dur 
ing each rotation of a shaft which makes a 
complete rotation in the time corresponding to 
two rotations of the needle cylinder, or the time 
involved in a complete for Ward and reverse re 
ciprocation of the needle cylinder, the chain is 
advanced through the length of one link in two 
steps, there being an advance of a half link 
length followed by a pause and then an advance 
of the next half link length. Without reversal of 
the movement of the driving pawl. In the same 
time the pawl which drives the drum ratchet is 
advanced one stroke but this stroke is made up 
of an advance, a rest and then several Successive 
short advances. With interposed rests. In both 
cases the pawl is advanced without reverse move 
nent Once for every tWO rotations of the needle 
cylinder. AS Will be clear hereafter the result 
of this is to insure that the second portion of the 
advance of the cam drum cannot be controlled by 
the first part of the advance of the chain and 
vice versa, with the result that irrespective of the 
position to which the chain might by accident 
be arbitrarily advanced by hand there will al 
Ways be a proper correspondence between the 
novements of the chain and movements of the 
can drum Which particular chain movements are 
required to produce. While an incorrect placing 
of the chain may then result in the formation of 
improper work nevertheless, there will not result 
a Smashing of the machine parts. 

In accordance with the invention there are also. 
eliminated fast moves of the drum so that better 
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assurance is had of its proper positioning at the 
end of each pawl stroke. This is due to the fact 
that by reason of elimination of reverse move 
ments of the pawl at each course more time Can 
be devoted to advance of the pawl, the pawl 
dropping back only once for every two courses. 
A further object of the invention is to save 

space on the main cam drum by making possible 
a shortening of the steps required for operation 
consistent with proper control by the drum. 
These and other objects of the -invention 

particularly relating to details of construction 
and operation will become apparent from the 
following description read in conjunction With 
the accompanying drawings in which: 

Figure 1 is a diagrammatic elevation of por 
tions of a knitting machine embodying the mat 
ters of the present invention, the frame of the 
machine being indicated in construction lines; 

Figure 2 is a fragmentary perspective view 
showing various parts of Figure 1 having to do 
With the invention; 

Figure 3 is a fragmentary perspective view cor 
responding to a portion of Figure 2 but showing 
parts in another position; 

Figure 4 is a sectional view showing the ad 
justable mounting of a cam on a driving shaft; 

Figure 5 is a fragmentary axial sectional view 
showing in particular the fashion in which a 
masking wheel accomplishes its action; and 

Figure 6 is a diagram illustrating the timing of 
the strokes of the pawls for advancing the chain 
and the pattern drum and illustrating further 
the fashions in Which Warious movements of the 
pattern drum occur. 
The drive of the pattern mechanism is accomi 

plished, in the specific instance illustrated, from 
a gear 2 secured to a shaft which makes one 
revolution for each rotation of the needle cylinder 
or for each stroke during reciprocation of the 
needle cylinder. The knitting machine, may, in 
general, be conventional, and while for simplicity 
of description reference will be made consistently 
to a rotary needle cylinder it will be obvious that 
the invention is applicable to stationary cylinder 
machines and, indeed, to knitting machines in 
general and not solely to rotary machines. The 
gear 2 drives a gear 4 of twice its diameter which 
is secured to a shaft 6 from which the movements 
of the pattern mechanism are derived. The shaft 
6 is milled out as indicated at 8 to form flats en 
gageable by screws for threaded into the hub 2 
of a cam 4 which controls the pawl for driving 
the pattern drum. By reason of the adjustment 
indicated the position of this can may be set So 
that the timing of the movements of the pattern 
drum may be fixed properly in relationship to the 
needle cylinder. The cam 4 has a low point at 
S followed by a rise at 8, a dwell at 20 and then 

successive rises 22, 26 and 30 with interposed 
dwells 24 and 28. From the high point following 
the rise 3 there is a rapid drop 32 to the low 
point f6. A follower roller 36 is carried by one 
arm 38 of a bell crank 40 pivoted to the frame at 
A2 and having a second arm 45 provided with a 
pivot 48 carrying the pawl 48 which has an en 
gaging nose 50 arranged to drive the teeth 52 of 
the ratchet of the main cam drum '54 which car 
ries the cams 58 in conventional fashion for con 
trol of the various parts of the machine. A later 
ally extending pin 58 on the pawl overlies an arm 
60 of a lever, the hub 62 of which is journaled on 
a shaft 64 carried by the frame. A second arm 
of this lever constitutes a follower 66 arranged 
to be acted upon by lugs 68 on one side of the 
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having a ratchet-engaging end 94. 
.5 

4. 
pattern chain 0. This pattern chain is driven 
by a sprocket 72 and for the purpose of support 
ing its length is trained in the usual fashion. Over 
a series of idler sprockets which are not illus 
trated. 
A second cam 4 is secured to the shaft 6 and 

has a low point 15, a rise 6, a dwell 78, a further 
rise 80 and then a drop 8 to the low point. The 
ends of the two rests of this cam are Spaced ap 
'proximately 180°. A follower roller 82 bearing on 
this cam is carried by an arm 84 of a bell crank 
'86 also pivoted on the stud 42 and having a second 
arm 99 to which there is pivoted at 92 a pawl 93 

Springs 44 
and 88, respectively, maintain the bell cranks 49 
and 86 in contact with their cams. 
The pawl 93- engages the teeth of a ratchet 36 

secured to the pattern chain sprocket 2. These 
teeth are equally spaced about the ratchet and 
are indexed to correspond with the links of the 
pattern: chain so that the advance through. One 
tooth length corresponds to the advance of , a 
single pattern chain-link. 

Loosely mounted on the ratchet. 96 for inde 
pendent rotation about the same is a Second 
ratchet 98 provided with equally spaced teeth 0 
indexed to correspond with the teeth of the 
ratchet 96 with the exception of a cut away low 
portion 62 as indicated in Figures 2 and 3. The 
pawl 94 is sufficiently broad to Overlap the teeth 
of both ratchets 95 and 98. The ratchet 98, how 
ever, is of greater diameter, than the ratchet 96 
and the depressions between the teeth 0 lie out 
side the tops of the teeth of the ratchet '96 so 
that except, when the low space 2 is opposite 
the stroke of the pawl 93, the pawl is. prevented 
from engaging the teeth of ratchet 96. On the 
other hand, when the low space fi2 is aligned 
with the stroke of the pawl, the pawl may drop 
sufficiently low to engage the teeth of ratchet. 96. 
The masking ratchet '98 is provided with a 

block 04 on the side adjacent to the chain 70. 
Cooperating with this block 04 are lugs (6 
laterally extending from certain links on the 

45 pattern chain, these lugs being arranged to en 
gage or to be engaged by the block 4. 

Lugs, 8 are provided on the links of the pat 
tern chain on the side opposite the lugs 68. 
These are arranged to act upon a follower arm 

50 10 of a lever also pivoted on the stud 64, another 
arm 2 of which lever is arranged to drive a 
thrust rod 4 for rocking a lever 6, the func 
tion of which is to move laterally a slide for 
the control of striping in accordance with the 

55 principles illustrated in the patent to Tawson and 
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Bristow, No. 2,388,750, dated November 13, 1945. 
This patented striping mechanism forms no part 
of the present invention and hence, need not be 
further described, it being understood that it is 
merely illustrative of a general class of devices 
which may be controlled directly from the pat 
tern chain in addition to the function of this 
chain in controlling the main pattern drum. 
Additional lugs extending upwardly or laterally 
from the pattern chain may serve to effect other 
controls in fashions well known to those skilled 
in the art. w 
A lever 3 pivoted at 3 and urged clockwise, 

as viewed in Figure i, by a spring 5, carries 
detents 7 and 9 respectively engageable in 
the notches between the teeth of ratchet 98. 
These detents are spaced to straddle the low part 
92 with the result that one or the other is always 

in contact with the ratchet. 
Reference will first be made to the general as 
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... pects of operation of the mechanism heretofore 
described. Assume first that the low portion. 02 
Of the ratchet 98 is in alignment with the stroke 
of the pawl 93 so that it may drop sufficiently low 
to engage the ratchet 96. The reciprocations of . 
the pawl 93 will then advance the pattern chain 
in Such fashion that during the first portion of 
a stroke the pattern chain will be advanced a 
half link and then in the second portion of the 
same stroke a further half link to complete the 
advance of a full link. Each half link advance 
corresponds, then, to a single course, or if recip 
rocation is occurring, to either a forward or a 
backward reciprocation of the needle cylinder. 
It Will, of Course, be understood that the invention 
is applicable to a stationary cylinder-rotary can 
machine, and accordingly where rotations or re 
ciprocation of the needle cylinder are referred to 
for the purposes of simplicity of description, it 
Will be understood that there are included relative 
rotations between cams and needles such as might 
be involved in a stationary cylinder machine. It 
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Will be understood that the mechanism is applica- - 
ble to the control of devices of similar nature in 
full fashion or other machines. 
So long as no lug 68 on the pattern chain is 

acting upon the follower 66 the spring 6f will hold 
the lever arm 69 in an upper position so that the 
pin 58 on the pawl 48 will ride over the arm 6 
and the pawl will be held high so as not to engage 
the teeth 52 on the cam drum ratchet. Accord 
ingly, while the chain will continue to advance 
and Will, in effect, count the courses which are 
being produced and, at the same time, may effect 
other controls due to lugs thereon, such as the 3 
provision of striping, the main cam drum will 
remain stationary until a lug 68 engages the foll 
lower 66 and lowers the arm 6 to permit the 
paWl 48 to engage the drum ratchet. In the ad 
vance of the drum by the pawl the cam 4 pro 
vides, as indicated by its shape, an advance foll 
lowed by a pause and then a series of three fur 
ther advances with interposed pauses before drop 
ping back to its initial position. As will be 
pointed out hereafter, the pawl may not be ac 
tive through all of these advances and, conse 
quently, varied movements of the drum may be 
effected in the time of formation of either one or 
both of two successive courses or strokes of the 
needle cylinder. 
The action of the masking wheel occurs in the 

following fashion. A lug 66 carried by the pat 
tern chain will eventually approach the rear of 
the block 4 having a fixed position with respect 
to the low region 02 of the ratchet 98. In the 
next stroke of the pawl 93 a tooth of the ratchet 
96 will be engaged so that the chain will again 
be driven forwardly. As the chain now advances, 
however, the lug 06 by engagement With the 
block 04 will drive the masking ratchet for 
Wardly so that the low space (2 will be carried 
beyond the position of the stroke of the paw 93. 
Accordingly, on the next following backward 
movement of the pawl, the pawl will rise up over 
the ratchet 98 and engage one of the teeth OG 
immediately following the space 82. In subse 
quent strokes of the pawl, therefore, the pawl will 
advance Only the masking ratchet 98 without ad 
vancing the ratchet 96. The chain then remains 
stationary until the block 4 reaches the position 
illustrated in Figure 3 in which it is brought be 
hind the lug 06. In the next stroke of the pawl 
acting upon the masking ratchet 98 the chain Will 
then be advanced not by engagement of the pawl 
with the ratchet 96 but by reason of the engage 
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6 
... ment of the block f O4 with the lug 06. This 
last stroke of the pawl will again bring the low 
"Space 02 in alignment with the pawl stroke so 
that the masking wheel will again come to rest 
and the normal advance of the ratchet 96 by the 
pawl Will be resumed. This action will then Con 
tinue until another lug 6 engages the block 04. 
As will be evident, in the formation of a portion 

of the Stocking in which the chain Would have 
blank links and ordinarily only the function of 
counting the courses, the use of the masking 
ratchet Will serve to save links in the chain since 
the function of counting the courses is assumed 
by step-by-step revolution of the masking ratch 
et. This action, for example, may occur during 
the formation of the leg or of the foot of a stock 
ing during a large number of courses of which 
there may be no yarn finger substitution nor any 
necessity for advance of the pattern drum. 
There Will now be explained the fashion in 

which the pattern drum is advanced under con 
trol of the pattern chain and, in particular, the 
reason Why the two cannot get out of step so 
that, for example, it will be impossible for the 
drun to be advanced during a forward reciproca 
tion. When the advance should take place during 
a reWerSe reciprocation. In Figure 6 the two curves 
at the left hand portion thereof represent, re 
spectively, the movements of the pattern drum 
driving paWl and the movements of the chain 
driving paWl plotted against a scale on which 
360 represents a complete cycle of pawl move 
ninents corresponding to a single rotation of shaft 
6 or two rotations of the needle cylinder. The 
movements of the drum driving pawl 48 under 
the action of the cam 4 involve an advance (8. 
a dwell 26, an advance 22, a dwell 24, an ad 
vance 26, a dwell 28 and an advance 30 to the 
extreme forward position assumed by the pawl 
followed by a rapid reversal to its fully retracted 
position. While in the graph of Figure 6 the suc 
cessive Steps are shown as sharply defined, it will 
be understood that the movements involve grad 
ual accelerations and decelerations and that con 
Sequently to present a perfectly accurate picture 
the various angles in the graph should be rounded. 
Fiowever, for the purpose of explanation a sharp 
istinction of movements may be assumed. 
The pawl 34, under the action of cam 74, starts 

from its fully retracted position at 75, advances 
at 78, dwells at 78, advances at 80 and then 
moves backWardly to its initial position at 8. 
It Will be noted that the ends of the advances. 6 
and 8 precede in time the beginnings of the 
advances 8 and 26. of the drum pawl. The 
result is that prior to the advances of the drum 
pawl last mentioned there is set up the lever arm 
3G so that at the ends of the advances 76 and 
88 of the chain pawl there will be determined 
Whether the next succeeding advances of the 
drum pawl will or Will not engage the cam drum 
ratchet. ' 

At A in Figure 6 there are diagrammed the 
Various advances which may be imparted to the 
can drum aSSunning that the drum pawl is opera 
tive through the entire advance of the drum pawl 
during a cycle. Suppose a tooth 34 of the cam 
drum is in position so that the pawl 48 will engage 
it during the beginning of the advance f 8, this 
tooth having been positioned by the preceding 
advance of the cam drum just forwardly of the 
rearmost position assumed by the engaging nose 
5 of pawl 48. The cam drum then advances 
during the stroke from 34 to 34, this advance 
taking place in a series of steps during the ade 
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'vances l8, f22, 263 and 30. The result: is, of 
course, a maximum advance of the can drum. 
If saidouble cam change is desired during the COr 
responding two revolutions of the needle cylinder 
then this: advance of the cylinder may be useful. .. 
However, economy...of advance: of the can drum 
maybe secured in many cases by, a different ar 
rangement of the teeth on the drum. For exam 
ple, suppose the tooth 36 is to be engaged during 
a cycle. This would first be engaged during the 
advance 22 and successive advances would take 
place, corresponding to 26 and 30 so that the 
tooth would eventually arrive at 36'. If then the 
first movement of the cylinder during the cycle 

a was required only near the completion of the first 
half-cycle, this arrangement could be used, fol 
lowed by a possible further cam change in the 
second half of the same cycle. 
Again the tooth might-start from either of the 

positions 38 or 40 to wind up. respectively in 
the same positions 38' and 40'. The total ad 
vances thus imparted to the pattern drum would, 
of. course, be much shorter than imparted in the 
instance first illustrated in the use of the tooth 

25 
35. 
It may be noted, however, that in the conditions 

illustrated at Athere must not be any tooth Sub 
sequent to the tooth to be engaged during the 
cycle spaced less than the Spacing represented 
from the tooth to the line indicated at 42, other 

...wise the pawl being active throughout the entire 
cycle the succeeding tooth would be picked up 
rather than the desired tooth. The possible Waste 
of movement, thus involved in the next advance 
of the pattern drum may be avoided by adopting 
the-arrangement, and operation illustrated at B 
and C. i. In the case illustrated in B it is assumed 
that the chain control is such that the drum pawl 
is operative through the first half of the cycle 
but not through the second half, i.e., that a lug 
is brought into position to lower the lever arm 60 
during the advance 76 of the pawl 94 but that 
this lug is carried out of position to control the 
arm, 60, during the advance 80 of the pawl 94. 
Under such circumstances the drum pawl will be 
operative during the advances 8 and 122 but 
will be raised and inoperative during the advances 
126 and 38. AS., a result a tooth positioned at 
44 will reach f44' in the cycle as the result of 

the two advances, while a tooth 46 will reach 
the position 46'. If advances are required in the 
first portion of a cycle, the operation just indi 

... cated may be adopted without the wasteful neces 
sity of producing further advance of the drum 
during the second portion of the cycle. 
case illustrated at C it is assumed that the chain 
lug arrangement provides that the drum pawl will 
be inoperative during the advances 8 and 22 
but, operative during the advances 26 and 30. 
Under these circumstances a tooth 38 may be 
advanced to fé8' or a tooth 53 may be advanced 
to 50', the former action occurring in two steps 
during the advances 2S and 39 and the latter 
only during the advance 3). Since the pawl 48 
will not drop into engagement with the ratchet 
until the time of the rise 89, it will be evident 
that it is no longer required that the drum ratchet 
should be withoit a subsequent tooth back to a 
point corresponding to line 2 in relation to the 
tooth to he acted upon; instead, it is only neces 
sary that there should be no subsequent tooth in 
advance of a position corresponding to the line 
"52 which, it may be assumed, corresponds to the 
angular position at which the pawl first engages 

In the 

S 
abeneath the follower-66 in the advance f80 of the 
i, chain driving pawl. 

The foregoing Will make; evident the economy 
of space on the dirtim which may be secured by 
a prope: airangement of teeth thereon in com 
bia:ation With pattern chain lugs. ... It Will; also be 
evident that the times of movement of the drum 
slay, be, chosen quite accurately. With respect to 
sphaSes' of rotation of the needle cylinder by a 

0. 

is 
in a notch, there cannot possibly occur in one of 

proper location of the teeth and, of course, the 
... cans on the pattern drum. 

Despite these advantages, nevertheless, the 
chain and pattern drum cannot get cut of step 
evenithough the chain may be pulled about on its 
'Sprocket. So long as it winds up with a detent 

... a. pair of Successive half cyclesia, movement of 

...the drum which should occur in the other. Of 

20 
scourse, the disturbance of , a pattern, chain in 
such fashion would give rise to the production 
-of a stCcking or other article which would not be 
desired, the product possibly being too short, or 
having yarn ... changes occurring at the: wrong 
times for the like. Nevertheless, such ran acci 
dental disturbance of the pattern chain cannot, 

'...in particular, produce a smash of the parts of 

30. 

the machine, such as WCuld be the case; for ex 
ailple, if an advance of a pattern druin which 
should take place during a forward reciprocation 
Would "actually take place during a reverse: re 

... Ciprocation. 
On the other haid, by the use of teeth on the 

pattern drum sufficiently, long, so the pattern 
drum pawi. Calhinot drop behind more than one 

35 tooth during the moves of the chain, any pos 
sile false tinning between pattern druin, and 
cylinder is avoided, providing no recessions are 

40 

allowed of the pattern drum paw between 
moves which recession would allow, the pattern 

: druin pawl to fall out of a tooth, before its conn 
plete cycle had been made due to the lever con 

50 

trollarn $6lising out of time. 
: It Will be evident that the principles of the in 
Veiition" may be applied otherwise than as: spe 
cifically illustrated without departing from the 
'Scope thereof as: defined in the following claims. 

What. I claim, and: desire to protect by. Letters 
: Patient, is: 

: 1. In combination with a knitting machine, 
controlling mechanism comprising primary and 
Secondary controlling devices, cyclically operat 
ing means for...a6vancing the primary controlling 

: device, said advancing means having, in each 
55 Cycle of its operation, a forward movement be 

tween its extreme positions comprising a plu 
rality of forward steps without substantial re 
versal of its inovement between the steps, foll 

sf85 

lowed by a return movement batween its extreme 
60 positions, advance of the primary controlling de 

vice occurring in said steps, cyclically operating 
ineans for advancing the secondary cottrolling 
device, said advancing means for the secondary 
controlling device having, in each cycle of its 
Operation, a forward movement between its ex 
treme pcsitions comprising a plurality of for 

70 

ward steps without Substantial reversal of its 
movement between the steps, followed by a re 
tin movement, between its extreme, positions, 
said cycles of operation of the two advancing 

"neaths eccurring at the same frequency, and 
riheans controlled by the primary controlling de 
vice, for selectively. determining the operative 
ness or in operativeness, to advance the Second 

the periphery of the ratchet as a lug 68 is moved 75 ary controlling device, of the forward steps of 
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the advancing means for the secondary control 
ling device. 

2. In combination with a knitting machine, 
controlling mechanism comprising primary and 
secondary controlling devices, cyclically operat 
ing means for advancing the primary controlling 
device, said advancing means having, in each 
cycle of its operation, a forward movement be 
tween its extreme positions comprising a plu 
rality of forward steps without substantial re 
versal of its movement between the steps, fol 
lowed by a return movement between its extreme 
positions, advance of the primary controlling 
device occurring in said steps, means for render 
ing said advancing means inoperative to advance 
the primary controlling device during certain of 
said steps, cyclically operating means for ad 
vancing the secondary controlling device, said 
advancing means for the secondary controlling 
device having, in each cycle of its Operation, a 
forward movement between its extreme positions 
comprising a plurality of forward steps without 
substantial reversal of its movement between the 
steps, followed by a return movement between 
its extreme positions, said cycles of Operation of 
the two advancing means occurring at the Sane 
frequency, and means controlled by the primary 
controlling device for selectively determining the 
operativeness or inoperativeness, to advance the 
secondary controlling device, of the forward 
steps of the advancing means for the secondary 
controlling device. 

3. In combination with a knitting machine ca 
pable of reciprocatory knitting, controlling mech 
anism comprising primary and secondary Con 
trolling devices, cyclically operating means for 
advancing the primary controlling device, said 
advancing means having, in each cycle of its Op 
eration, a forward movement between its ex 
treme positions comprising a plurality of for 
ward steps without substantial reversal of its 
movement between the steps, followed by a re 
turn movement between its extreme positions, 
advance of the primary controlling, device oc 
curring in said steps, means for rendering said 
advancing means indperative to advance the pri 
mary controlling device during certain of said 
steps, cyclically operating means for advancing 
the secondary controlling device, said advancing 
means for the secondary controlling device hav 
ing, in each cycle of its operation, a forward 
movement between its extreme positions Com 
prising a plurality of forward steps without sub 
stantial reversal of its movement between the 
steps, followed by a return movement between 
its extreme positions, Said cycles of operation of 
the two advancing means occurring at the same 
frequency and at the frequency of a complete 
reciprocation during reciprocatory knitting, and 
means controlled by the primary controlling de 
vice for selectively determining the operativeness 
or inoperativeness, to advance the secondary 
controlling device, of the forward steps of the ad 
vancing means for the secondary controlling de 
WCe, 

4. In combination with a knitting machine 
capable of reciprocatory knitting, controlling 
mechanism comprising primary and secondary 
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controlling devices, cyclically operating means for . 
advancing the primary controlling device, said 
advancing means having, in each cycle of its 
Operation, a for Ward movement between its ex 
treme positions comprising a plurality of forward 
Steps Without substantial reversal of its move 
ment between the steps, followed by a return 
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movement between its extreme positions, advance 
of the primary controlling device Occurring in 
said steps, cyclically Operating means for advanc 
ing the secondary controlling device, said ad 
vancing means for the secondary controlling de 
vice having, in each cycle of its operation, a for 
ward movement between its extreme positions 
comprising a plurality of forward steps without 
Substantial reversal of its movement between the 
steps, followed by a return movement between its 
extreme positions, said cycles of operation of the 
two advancing means occurring at the same fre 
quency and at the frequency of a complete re 
ciprocation during reciprocatory knitting, and 
means controlled by the primary controlling de 
vice for selectively determining the operativeness 
or inoperativeness, to advance the Secondary Con 
trolling device, of the forward steps of the ad 
vancing means for the secondary controlling 
device. 

5. In combination with a knitting machine, 
controlling mechanism comprising primary and 
secondary controlling devices, cyclically operat 
ing means for advancing the primary controlling 
device, said advancing means having, in each 
cycle of its operation, a forward movement be 
tween its extreme positions consisting of two for 
ward steps without substantial reversal of its 
movement between the steps, followed by a return 
movement between its extreme positions, advance. 
of the primary controlling device occurring in 
Said steps, cyclically operating means for advanc 
ing the secondary controlling device, said ad 
vancing means for the secondary controlling de 
Vice having. in each cycle of its operation, a for 
Ward movement between its extreme positions 
comprising a plurality of forward steps Without 
Substantial reversal of its movement between the 
steps, followed by a return movement between its 
extreme positions, said cycles of operation of the 
two advancing means occurring at the same fre 
quency, and means controlled by the primary 
controlling device for selectively determining the 
Operativeness or inoperativeness, to advance the 
secondary controlling device, of the forward steps 
of the advancing means for the Secondary con 
trolling device. 

6. In combination with a knitting machine, 
controlling mechanism comprising primary and 
secondary controlling devices, cyclically operat 
ing means for advancing the primary controlling 
device, said advancing means having, in each 
cycle of its operation, a forward movement be 
tween its extreme positions consisting of two for 
Ward steps without substantial reversal of its 
movement between the steps, followed by a return 
movement between its extreme positions, advance 
of the primary controlling device occurring in 
said steps, means for rendering said advancing 
means inoperative to advance the primary con 
trolling device during certain of said steps, cycli 
cally operating means for advancing the second 
alry controlling device, said advancing means for 
the secondary controlling device having, in each 
cycle of its operation, a forward movement be 
tween its extreme positions comprising a plurality 
of forward steps without substantial reversal of 
its movement between the steps, followed by a 
return movement between its extreme positions, 
said cycles of operation of the two advancing 
means occurring at the same frequency, and 
means controlled by the primary controlling de 
vice for selectively determining the operativeness 
or inoperativeness, to advance the secondary con 
trolling device, of the forward steps of the ad 
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vancing means for the secondary controlling 
device. 
7. In combination with a knitting. machine, 

controlling mechanism comprising primary and 
secondary controling devices, the primary con 
trolling device comprising a main pattern chain 
and the secondary pattern device comprising a 
cam-carrying drum, cyclically operating means 
for advancing the primary controling device, 
said advancing means having, in each cycle of its 
operation, a forward movement between its ex 
treme positions comprising a plurality of forward 
steps without substantial reversal of its nove 
ment between the steps, followed by a return 
movement between its extreme positions, advance 
of the primary controlling device occurring in 
said steps, cyclically operating means for advanc 
ing the secondary controlling device, said ad 
wancing: means for the secondary controlling 
device having, in each cycle of its operation, a 
forward noverinent between its extreme positions 
comprising a plurality of forward steps without 
Substantial reversal of its movement between the 
steps, followed by a return movement between 
its "extreme positions, said cycles of operation of 
tie two advancing means occurring at the same 
frequency, and means controlled by the primary 
controlling device for selectively determining the 
operativeness or inoperativeness, to advance the 
secondary controlling device, of the forward steps 
of the advancing means for the secondary con 
trolling device. 

8. In combination with a knitting machine, 
controlling mechanism. comprising primary and 
secondary controlling devices, the primary con 
trolling device comprising a main pattern chain 
and the secondary pattern devices comprising a 
cam-carrying drum, cyclically, operating means 
for advancing the primary controlling device, said 
advancing means having, in each cycle of its 
operation, a forward movement between its ex 
treme positions comprising a plurality of forward 
Steps without substantial reversal of its nove 
ment between the steps, followed by a return 
movement between its extreme positions, advance 
of the primary controlling device occurring in 
said steps, means for rendering said advancing 
means: inoperative to advance the primary con 
trolling device during certain of said steps, cycli 
cally operating means for advancing the second 
alry"controlling device, said advancing means for 
the secondary controlling device having, in each 
cycle of its Operation, a forward movement be 
tween its extreme positions comprising a plurality 
of forward steps without Substantial reversal of 
its movement between the steps, followed by a 
return movement between its extreme positions, 
said cycles of operation of the two advancing 
means occurring at the same frequency, and 
means' controlled by the primary controlling de 
vice for selectively determining the operativeness 
orinoperativeness, to advance the secondary con 
trolling device, of the forward steps of the ad 
vancing means for the secondary controling 
device. 

9. In combination with a knitting machine ca 
pable"of reciprocating knitting, controlling mech 
anism comprising primary and secondary con 
trolling devices, cyclically operating means for 
advancing the primary controlling device, said 
advancing means having, in each cycle of its op 
eration, a forward movement between its extreme 
positiors consisting of two forward steps without 
Substantial reversal of its movement, between the 
steps, followed by a return movement between 
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12 
its extreme positions, advance of the primary con 
trolling device occurring in said steps, cyclically 
operating means for advancing the secondary 
controlling device, said advancing means for the 
secondary controlling device having, in each cycle 
of its operation, a forward movement between its 
extreme positions, comprising a plurality of for 
Ward StepS Without Substantial reversal of its 
movement between the steps, followed by a return 
movement between its extreme positions, said 
cycles of Operation of the two advancing means 
occurring at the same frequency and at the fre 
quency of a complete reciprocation during re 
ciprocatory knitting, and means controlled by the 
primary controlling device for selectively deter 
mining the operativeness or inoperativeness, to 
advance the secondary controlling device, of the 
forward steps of the advancing means for the 
Secondary controlling device. 

10. In combination with a knitting machine ca 
pable of reciprocatory knitting, controlling mech 
anism comprising primary and secondary con 
trolling devices, cyclically operating means for 
advancing the primary controlling device, said 
advancing means having, in each cycle of its op 
eration, a forward movement between its extreme 
positions consisting' of two forward steps without 
Substantial reversal of its movement between the 
steps, followed by a return movement between its 
extreme positions, advance of the primary con 
trolling device occurring in said steps, means; for 
rendering said advancing means inoperative to 
advance the primary controlling device during 
Certain of Said steps, cyclically operating means 
for advancing the Secondary controlling, device, 
Said advancing means for the secondary con 
trolling device having, in each cycle of its op 
eration, a forward movement between its extreme 
positions comprising a plurality of forward steps 
Without Substantial reversal of its movement be 
tween the steps, followed by a return movement 
between its extreme positions, said cycles of op 
eration of the two advancing means occurring at 
the same frequency and at the frequency of a 
complete reciprocation during reciprocatory knit 
ting, and means controlled by the primary con 
trolling device for selectively determining the op 
erativeneSS or inoperativeness, to advance the 
Secondary controlling device, of the forward steps 
of the advancing means for the secondary con 
trolling device. 

11. In combination with a knitting machine, 
controlling mechanism comprising primary and 
Secondary controlling devices, and cyclically op 
erating means for advancing one of said con 
trolling devices, said advancing means having, in 
each cycle of its operation, a forward movement 
between its extreme positions comprising a plu 
raity of forward steps without substantial re 
versal of its movement between the steps, foll 
lowed by a return movement between its extreme 
positions, advance of the last mentioned con 
trolling device occurring intermittently during 
Said Steps. 

12. In combination with a knitting machine, 
controlling mechanism comprising primary and 
Secondary controlling devices, and cyclically op 
erating means for advancing both of said con 
trolling devices, each of said advancing means 
having, in each cycle of its operation, a forward 
movement between its extreme positions compris 
ing a plurality of forward steps without substan 
tial reversal of its movement between the steps, 
followed by a return movement between its ex 
treme positions, advances of the controlling de 
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vices occurring intermittently during said steps. 
13. In combination with a knitting machine, 

controlling mechanism comprising primary and 
secondary controlling devices, and cyclically op 
erating means for advancing one of Said con 
trolling devices, said advancing means having, in 
each cycle of its Operation, a forward movement 
between its extreme positions comprising a plu 
rality of forward steps with a dwell between the 
steps, followed by a return movement between its 
extreme positions, advance of the last mentioned 
controlling device occurring intermittently dur 
ing said steps. 

14. In combination with a knitting machine, 
controlling mechanism comprising primary and 
Secondary controlling devices, cyclically operat 
ing means for imparting to the secondary con 
trolling device a plurality of advancing steps dur 
ing a single cycle of said cyclically operating 
means, said cyclically operating means being con 
trolled by said primary controlling device, and 
cyclically operated means for imparting to the 
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primary controlling device a plurality of advanc 
ing steps during a single cycle of the last men 
tioned cyclically operating means, the last men 
tioned cyclically operating means operating to 
retime during each of its cycles the primary con 
trolling device so that the advancing steps of the 
primary and secondary controlling devices con 
tinuously bear predetermined relationships to 
each other during Operation of the machine. 

PAUL W. BRISTOW. 
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