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UNITED STATES

1,866,945

PATENT OFFICE "

VINCENT LOMBARDI, OF BROOKLYN,-NEW YORK . g

» - KNITTING MACHINE

. Application filed August 5, 1930. Serial No. 473,212,

This invention relates to knitting machines
and includes certain correlated inventions
and discoveries appertaining thereto.

An object of the invention is to provide a

6 knitting machine whereby a large number of .

varied pattern effects may be readily and
(fac%npmically incorporated into a knitted
abric.

In its more specific aspects, the invention

10 has for an object the provision in a knitting
machine of improved pattern-control mecha-
nism arranged to be periodically set in ac-
cordance with the configurations presented
thereto by ‘a pattern-determining medium,

15 and in response to said setting to impart

pattern-controlling actuations to a series of.

needles. .
An additional object is to provide a knit-
ting machine which is simple in construc-

20 tion, economical of manufacture and assem-

bly, readily adjustable, capable of a wide
variety of uses, and adapted for ready and
efficient operation.

Another object is to provide an improved

25 pattern control mechanism capable of being
operated by a simpler type of pattern-deter-
mining medium, such as a perforated strip
of paper, than has heretofore been employed
and In which for example a change in the

30 characteristics of the said medium is re-
quired only when a change is desired in the
said mechanism.

Still another object is to provide improved
apparatus for wiping out the pattern in any

85 desired - part of the fabric to be knitted,
which pattern would otherwise be incor-
porated therein under the control of the pat-
tern-determining medium.

The invention accordingly comprises the
features of construction, combination of ele-
ments and arrangement of parts, which will
be exemplified in the constructions herein-
atter set forth and the scope of the applica-

45 tion of which will be indicated in the claims.

For a fuller understanding of the nature
and objects of the invention reference should
be had to the following detailed description
taken in connection with the accompanying

52 drawings, in which:

. ing cams and used as a

-knitted.

Fig.1is a top view of a machine embody-
ing the invention;

Figs. 2, 4 and 6 when placed side by side
represent in schematic form a portion of the
needle-lay-out along with the controlling
cams, pattern-controlling mechanism and
means for wiping out the pattern;

Fig. 8 is a schematic representation of the
pattern—wiping out mechanism which is
%I‘I.OWII operating on the needle jacks of

1g. 23 2

Fig. 5 is a schematic representation of the
pattern controlling drum and associated ap- -
paratus which is shown operating on the
needle jacks of Fig. 3; ' )

Fig. 7 is an enlarged sectional view of the
pattern control mechanism for determining
the pattern for any desired portion of the
fabric to be knitted.

Fig. 8 is a top view of the control drum
of Fig. 7;

Fig. 9 represents a drum cylinder carry-
part of the mecha-

58

95

70

nism of Fig. 7; _
Fig. 10 is a schematic lay-out of the cams
on the cylinder of Fig. 9;
Fig. 11 is an enlarged sectional view of
the mechanism for wiping out the pattern
in any desired portion of the fabric to be:

75

Fig. 12 is a cross sectional view of-the con-
trol drum of Fig. 11; v

Figs. 13 and 14 illustrate details of certain
portions of the movable parts linking the
drum of Fig. 12 to the cams for the needle
jacks; :

Figs. 15 and 16 illustrate other details of
certain movable parts controlled by the drum
of Fig. 12 and controlling cams for the needle
jacks; A
! Figs. 17, 18, 19, 20, 20—a, 21 and 22 rep-
resent sectional views of a needle and needle
jack along with the various cams and con-
trolling apparatus therefor;

Fig. 23 is a top view of an alternative form
of a circular knitting machine embodying this
invention; v

Fig. 24 is an enlarged sectional view of the
mechanism of Fig. 23 for wiping out the pat- 10q
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tern in any desired portion of the fabric to be
knitted ; : :

Fig. 25 illustrates details of certain por-
tions of the movable parts linking the wiping
out drum of Fig. 24 to the cams which con-
trol the needle jacks; ’

Fig. 26 illustrates certain of the pivoted

levers associated with the drum of Fig. 24

Fig. 27 illustrates the manner in which the
drum of Fig. 24 may be stepped periodically
in different parts of the machine;

Fig. 28 illustrates the manner in which the
drum of Fig. 24 may be given one complete
revolution in order to selectively set each
slidable element thereon;

Fig. 29 represents another embodiment of
this invention in which the wiping out mech-
anism is controlled by an endless chain in-
stead of a perforated pattern;

Fig. 30 is a sectional view of certain por-
tions of the machine of Fig. 29;

Fig. 81 represents one pattern effect that
magr be produced by the present invention;
an

Figs. 32 and 33 represent still another al-

ternative pattern effect that may- be incor-

porated into the fabric.

Fig. 1 discloses a top view of a circular
knitting machine of the cylinder type em-
bodying the present invention. The machine
is assumed to have four yarn feeds, 260, 261,
262, and 263 and four vertically disposed
pattern drums 166, 243, 244, and 245, one for
each yarn feed, are provided for determining
the pattern effects to be incorporated in the
fabric by the needles for each yarn. Each
of these drums is mounted for movement
around the needle cylinder 102and rotating on
its axis in response to this movement. These
drums are an improvement upon and perform
the same general functions as the pattern
drums of my U. S. Patent No. 1,792,647 issued
Feb. 17, 1931 and entitled “Knitting ma-
chines”.” Each of these pattern drums, con-
tains elements which in turn are given pat-
tern determining actuations by apparatus
controlled by a pattern sheet mounted on a
drum 61. The machine of Fig. 1 also in-

cludes four horizontally disposed drums 137,

247, 246 and 248 for wiping out the pattern
settings of the needle jacks for any portion
of the fabric whenever such an action is de-
sired. Thus pattern drum 166 may selective-
Iy set the needle jacks to give a particular
pattern effect in one portion of the machine
and the wiping out drum 187 which immedi-
ately follows may wipe out these pattern ef-
fects before the passage of the yarn carrier
for which the pattern settings are made. It
may be assumed by way of example that the
cylinder needles of the machine-of Fig. 1 are

-divided into eight equal groups and that the

pattern to be knitted is repeated at least eight
times in the resulting tubular fabric. These
sections for convenience have been numbered

follows each

1,866,945

1—A, 2—B, 3—A, 4B, 5—A, 6—B, T—A,
and 8—B. For reasons to be described later
the needle jacks in the “A” sections are dif-
ferent from those in the “B” sections. Thus
the pattern drum for each yarn feed may
cause the same particular pattern effect to
appear in all of the eight sections except
in those sections where the pattern may have
been wiped out by the wiping out drum which
paftern drum. The setting of
each wiping out drum is obtained from a pat-
tern sheet mounted on drum 250. Further
details of the general plan of the machine of
Fig. 1 will.be apparent after a description of
certain subsequent figures has been given.
The apparatus for enabling the knitting
of the needles to be automatically deter-
mined by the pattern medium such as a per-
forated paper pattern strip 60, will now be

described particularly with reference to

Fig. 7. The controlling apparatus immedi-
ately adjacent the pattern strip 60 is quite
similar to the apparatus disclosed in my
T. S. Patent No. 1,792,647, to which refer-
ence ismade. The pattern strip 60 is mounted
on a rotatable drum 61 mounted on a sta-

" tionary part of the machine and arranged by

suitable apparatus to be given a step-by-step
movement -at proper intervals. Two sets of
pivoted levers, 63, 64 are associated with the
pattern sheet. The fingers 62 of the set of
levers 63 are adapted to be periodically raised
away and subsequently lowered to either con-
tact with the pattern sheet or pass through
perforations therein. A rotating cam 71
periodically lifts the arm 70, pivoted at its
upper end, to cause the rod 69, to rotate each
lever 64 a small distance in a clockwise di-
rection, which will cause one end 72 of the
lever to raise the fingers 62 away from the
pattern. These fingers are normally biased
by springs 68 inside the housing 67. If a
finger 62 1s resting at any particular time on
top of the paper pattern the other end of
lever 63 is against shoulder 66, butif a finger
62 should find a hole in the pattern the oppo-
site end of that lever 63 would rest against
choulder 65. The lower end of each lever 64
is apertured through which a small hollow
rod 81 passes, having an adjustable stop 75
on one end and an adjustable nut 74-on the
other end. A spring 73 tends to keep end 76
of the lever against the stop 75. A wire (i
passing through the tube 81 and fastened by
a seb screw in stop 75 leads to a bell crank
lever 78 pivoted at the point 79. The other
arm of this bell erank lever 78 rests in a socket
in the lower end of a vertical jack 80 which
is located in an external slot of the stationary
cylinder 82. .

The upper end of each jack 80 has a cam
projection 83 so that the jacks 80 may be
periodically raised by a rotating cam 84. It
will be apparent that after the passage of
cam 34 each jack 80 corresponding to a ﬁnger
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which found a perforation in the pattern
sheet will remain elevated while those jacks
80 corresponding to fingers finding no holes
will be lowered again due to the action of
springs 78. '

~The pattern determining actuations of
acks 80 are transferred to the needle jacks

y a special mechanism 166 now to be de-

scribed. Mournted on the rotating dial 85
is a fixed shaft 86. Suitably supported at
the upper and lower ends of this shaft are
two similar drums 87, 88 which are freely
rotatable about the shaft 86. Xach of these
drums 87, 88 is slotted in its external sur-
face and slidable elements 89 rest in corre-
sponding slots in both drums. The lower end

of each element 89 has a projection 90 which.

is adapted at times to contact with the part
91 of one of the jacks 80. :

A cam cylinder 92 is mounted on shaft 86
in a non-rotatable manner and the details
thereof are disclosed more particularly in
Fig. 9 to which reference is made. Several
cams are mounted on the cylinder 92 which
cooperate with projections 93 on the slidable

elements to give desired actuations thereto.
If we assume an element 89 with it projection

93 in its upper and inner position, having
been pushed in by a jack 80 it will ride on
top of cam 96 but will be lowered by cam
97 and then pushed outwardly by cam 98
so that it is left in its lowered and outer posi-
tion until a change is desired, when the said
change will be made by the pattern sheet 60.
The said projection 93 has therefore been
changed from an upper and inner position to
its lower and outer position. On the other
hand, if we assume an element 89 with its
projection 93 in its lowered and inner posi-
tion, the said element 89 will be further low-
ered Dy cam 96 and will not be-affected by
cam 98 but will be raised by cam 94 and then
pushed outwardly by cam 95 to its upper and
outer position. Once the slidable element 89
has been given a selective inner setting by
pattern sheet 60, the rotation of the sildable
element around the cam cylinder 92 will cause
the cams on cylinder 92 to raise those elemants
89 that were previously in a lowered posit'on
and will lower those that were previously in
This means that the slid-
able elements once they have been selectively
set and operated upon by cam cylinder 92
will continue to have that setting untl a
different setting is desired, i. e.: the clements
89 do not have to be set for each revolution
arounid the needle cylinder as long as no
change in.the pattern is desired. For ex-
ample if one projection 93 is in its upper and
outer position because its corresponding
finger 62 found a hole in pattern 69, it will
remain in its upper position until its cor-
responding finger 62 encounters another hole
in the pattern (which may not cceur until
the cylinder 61 has been stepped several

3

times), whereupon it will be pushed in by
jack 80 and then changed to a lowered posi-
tion by cam cylinder 92. It will now remain
in a lowered and outer position until its finger

62 encounters another hole later in the pat- .

tern sheet 60 whereupon the projection 93
will be pushed in by its jack 80 and then
changed to'its upper position by cam cyl-
inder. a

The pattern sheet 60 is therefore of novel

design In that a hole is inserted therein along

a line parallel to its length only when a change
in the knitting of a particular needle is de-
sired. Thus, for example the first hole in'such
a row under one finger 62 may mean that
its needle will knit. This needle will con-
tinue to knit until a second hole appears in
the pattern under said finger whereupon the
said needle will interlock and continue to
interlock until a third hole appears.

This -

reduces considerably the number of holes re- .

quired in a pattern sheet to produce a given
pattern. - ) :

The manner in which the cams on cylinder
92 operate is illustrated schematically in Fig.
10. The projections 93 that are in their in-
ward positions are shown as solid rectangles
in Fig. 10, while the unfilled rectangles 93
represent projections 93 in their outer po-
s'tions, ,

Each element 89 at its upper end has a pro-
jection 99 which is adapted to contact with

a projection 100 on a needle jack 101 to push.

the needle jack inwardly into its slot in the
needle cylinder 102 providing the said ele-
ment 89 is in its raised position. If how-
ever any element 89 is in its lowered position
it will not actuate its corresponding needle
jack. The upper and lower positions of pro-
jections 99 are separated by a thin semi-an-
nular plate 103 which insures that at the
t'me each element 89 is adjacent the needle
jacks there will be no danger that some slid-
able elements 89 will be at an undesired
height. This plate 103 does not rotate with
the drums 87, 88 but is stationary in the desig-
nated position as it is carried with the shaft
86 around the needle cylinder 102, '

The outer projections 104 on the slidable
elements 89 may be used at times in con-
nection with the setting of the elements 89
by the manually operated cams 105 and 106,
see Figs. 7, 8, and 10. If cam 106 is screwed
in to be in operative position, it will con-
tact with butts 104 on all slidable elements
89 in an upper position o that all those
projections 93 which before the actuation
by cam 106.were in their upper outer posi-
tions will be placed in their lower outer po-
sitions by the subsequent operation of cams
97 and 98. Those projections 93 which at
the time of the placing of cam. 106 into op-
eration were in their lower outer positions
will of course remain there and those that
happened to be in their lower inner positions
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will be raised by cams 94, 95 to their upper

“outer positions where they will be imme-

diately actuated by cams 106, 97, 98 and ulti-
mately brought to a lower outer position.
This means that when cam 106 is operative
all projections 93 will be placed in their
lower outer positions. By a similar opera-

tion it will be apparent that cam 105 when

placed in the path of projections 104 will
cause all projections 93 to be in their uppert
outer positions. Hence with cam 106 opera-
tive all needle jacks 101 will remain out of
their slots and by apparatus to be described
later will cause all needles to knit loops,
while if cam 105 is made operative all needle
jacks 101 will be pushed into their slots and
all needles will produce the interlock fabric.

In order to determine the effect of the
slidable elements 89 on the needle jacks 101

reference is made to Figs. 17 to 22 inclusive. -

In the preferred form of this invention al-
ternate needles have long butts while the

remaining needles have short butts: This is

shown in Flg. 17, for example, where 109
is a long butt needle, while 110 is a short
butt needle. Mounted below each needle in
the slots in the needle cylinder 102 is a needle
jack 101. The needles are kept in place by
a coiled spring 114 while needle jacks
101 are kept in place by a coiled spring
115. The usual sinkers 111 are disclosed
mounted in a stationary plate 113 over
which rides the usual sinker cam 112.
Fig. 17 shows a rotatable cam 107 sup-
ported from a suitable cam cylinder (not
shown) surrounding the needle cylinder and
integral with the dial plate 85 on which the

- pattern mechanism 166 is mounted. This

40

50

cam 107 is employed to thrust all needle
jacks 101 outwardly in order that they may
subsequently receive selective actuations
from the slidable elements 89. All needle
jacks 101 after passage of slidable elements
are adapted to be raised to the interlock
position by rotating cam 117 as shown in
Fig. 18, and the needles are shown in the

‘said interlock position in Fig. 19. Fig. 19

also shows that the plate 103 not only is
used for separating the projections 99 in
their upper and lower positions but also is
used as a riding surface for projection 100

" on each needle jack when it is in its raised

6J

Go

position. Rotating cam 118 is used to lower
those needles that have been raised to inter-
lock position, while cam 119 is used to raise
to full knitting those needles which have
needle jacks remaining in their outward po-
sition after passage of slidable elements 89.

Cam 121 is employed to lower needles from -

full knitting position to a level below nor-
mal after which they are brought back to
normal by a raising cam 122. The various
cams just described are mounted on a suit-
able cam cylinder surrounding the needle
cylinder and a group of similar cams is of

1,866,945

course provided for each yarn carrier. Cer-
tain of the other features disclosed in Figs.:

17 to 22 will be described later. )
A top view of the pattern mechanism 166 is ¢

disclosed in Fig. 8 wherein it is shown that
the upper part of drum 88 has a plurality of
ridges 2387 for forming a tooth rack or gear,
each tooth fitting into the space between adja-
cent needle jacks 101. The slidable elements
89 previously described fit in the slots be-
tween adjacent teeth 237 so that the mesh-
ing of teeth 237 and needle jacks 101 insures
that each slidable element 89 will actuate,
when desired, its corresponding needle jack
101. The two drums 87, 88 are positively ro-
tated by the meshing of a gear 238 integral
with drum 87 and a tooth rack 230 mounted
on the stationary cylinder. The passage of
the pattern drum 166 around the needle cylin-
der 1s secured by the tooth rack 231 mounted
below the dial 85 and meshing with a crown
240 on a shaft 241 driven by a suitable source
of power (see Fig. 1).

The mechanism by means of which the pat-
tern may be.omitted from any desired por-
tion of the fabric will now be described. In
general, this wiping out of the pattern is ef-
fected by a pattern drum similar to that dis-
closed in my prior patent No. 1,792,647. A
plurality of slidable jacks 136 are located in
slots in a stationary portion of the machine
and are suitably controlled by a pattern sheet
by pivoted levers and wires similar to those
in said prior patent, and similar to wires 77
and levers 63, 64 of Fig. 7 of the present speci-
fication. A pattern drum 137 is mounted to
move around the needle cylinder and rotates
in response to said movement around its axis

138. The external surface of the drum is-

slotted to receive a plurality of slidable ele-
ments 139 corresponding in number to the
number of jacks 136. At one end of each ele-
ment 139, a pivoted member 140 is mounted
for rocking movement in a manner as de-’
seribed in said prior patent. If one particu-
lar jack 136 is in its inner position nearest
the mneedle cylinder it will contact with
end 142 of its corresponding pivoted mem-
ber and throw end 141 ocutwardly into the
path of a cam 143 which will subsequently
move the corresponding element 139 towards
the needle cylinder. If another particular
jack 186 is in its retracted position it will con-
tact with end 141 ofitscorresponding pivoted
member 140 and throw the end 142 outward-
ly into the path of cam 144, which will sub-
sequently move the corresponding element 139
away from the needle cylinder. Cams 143,
144 are suitably mounted on the inside of the
housing 145 for the drum. Each slidable ele-
ment 139 has at its opposite end a projec-
tion 146 which in its forward position con-
tacts, during the rotation of the drum, with
one or more pivoted levers 147 which are dis-
tributed in pairs around the entire machine
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at certain points to be ‘described later.
These pivoted levers 147 are suitably mount-
ed on a stationary portion of the machine.
It will be seen that if a projection 146 con-
tacts with end 148 of a lever;147, this lever
will be rocked counter-clockwise a small dis-
tance, which will cause end 149 of said lever
to move the associated rod such as 150 and
210, towards the needle cylinder. - Each rod
150 and 210 at its remote end has an up-
turned portion 151 which, when the rod is
pushed forwards (Fig. 18) contacts with an
arm. 152 and moves the said arm in a clock-
wise direction. The arm 152 is fastened to
the lower end of a vertical rotatable rod 153
which will be described later. Each arm 152
at its outer end has an upwardly extending
projection 154 which may rest at one time
against shoulder 155 or shoulder 156 of an-
other rotatable arm 157, which is biased in a
counter-clockwise manner. Thus if arm 152
is against shoulder 155 the previously de-
scribed movement of the associated rod 150
will thrust arm 152 in a clockwise direction
which will allow projection 154 to slide along

~ the edge of arm 157 until brought to rest

against shoulder 156. Each arm- 157 has on
the other side of its pivot a leaf spring 158
which lies in the path of either cam 159 or
cam 160 and the contact of one of these cams
with the strip 158 will reset the arm 157 by
moving it against its stop 161 which will
thereby restore arm 152 to its position against
shoulder 155 from where it was moved by the

forward thrust of the rod 150.

The biasing of each arm 157 is accom-
Plished by a coiled spring 162 connected to
an arm 163 fastened at the upper end of a.
small rotatable shaft 164, at the lower end of
which is found the arm 157. The shafts 153
and 164 are suitably mounted in upright sup-
ports 165 which are mounted on the rotating
dial plate 85 which also carries the pattern
drums 166.and 187. :

The arrangement at the upper end of each

shaft 153 is illustrated in Figs. 15 and 16,

taken in connection with Fig. 11. Referring
more particularly to*Fig. 15 the upper end
of each shaft 153 bears an arm 176 carrying
an upright pin 177 which is adapted to slide .
in a slot 178 in an arm 179 fastened to a ro-
tatable sleeve in post 206 which sleeve at its
upper end carries a cam such as cam 188,
When arm 152 at, the bottom of shaft 153 is
moved counter clockwise, arm 176 will like-
wise move counter clockwise and the pin 177

. will cause a similar counter clockwise move-

’_end of the slot in arm 179.

ment of arm 179 as the pin 177 slides from
the outer end of slot 178 towards the inner-

Before proceeding further with the de-
tailed description of the apparatus associat-
ed with the wiping out drum 187, attention
is drawn to the fact that the knitting machine

, .

being described has its needles divided into
a number of groups equal to twice the number
of yarn carriers, although the invention is
not limited to such an arrangement. Thus
with four yarn carriers the needles and needle
jacks are divided into eight groups, each
group having the same number of needles.
Alternate groups, which we will call the “A”
sections have certain characteristics that are
similar, while the remaining groups, the “B”
séctions, are similar among themselves but
possess different characteristics from the “A”
groups. This division is for the purpose of
facilitating the wiping out of the paftern at
any desired time by means of the drum 137
of Fig. 11. There is no difference in the
structure of the A section needles and the B
section needles, as the needles in each A and
B section comprise alternate long butt needles
and short butt needles. The needle jacks in
the A sections however are different from
those in the B sections. The needle jacks of
the A sections have two oppositely disposed
butts 183 and 184 (Fig. 18) at one level, while
the needle jacks of the B sections have two

oppositely disposed butts 185 and 186 at &

higher level, so that butts 183, 184 can be

operated by one set of cams while butts 185, -

186 may be operated by different cams. It
may be noted that butt 186 for the B section

‘needle jacks is actually an extension of the

butt 187 which all needle jacks have to co-
operate with rotating cam 107 and which butt
187 is actually a separate butt in the A sec-
tion needle jacks. : _

In the specific machine disclosed in Fig. 1
there are four yarn carriers and for conven-
ience it will be assumed that the needle jacks
are in eight groups which will be termed in
this description 1—A, 2—B, 3—A, 4B,

5—A, 6—B, 7T—A, and 8—B, the last needle-

jack of the 8—B section being of course next

to the first needle jack in the —A section;

so that there are four A sections and four
B sections. It will now be shown how the
apparatus of Fig. 11 can function, to wWipe
out the pattern in any one or all of the A sec-
tions or wipe out the pattern in any one or 41l

-of the B sections:.

There are four sets of adjustable cams 188,
189 (Fig. 20) uniformly spaced around the
needle cylinder, one set for each yarn carrier
and each set being adapted to wipe out or
reinstate the pattern for the following yarn
carrier as far as the next B section is con-
cerned or still other B sections subsequently.

.reached in the rotation of the dial carrying

the said cams. There are also four sets

of cams 190, 191 which perform similar func-
“'tions for any one or more of the A sections.

Thus in Fig. 20 if cam 188 is brought into the
path of the B section butts 185, while the said
cam is traveling in an A section, 1—A for
example, the said cam upon reaching the
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92— B section will thrust all of that B sec-
tion needle jacks into their slots so that they
will not be raised by the subsequent passage
of the knitting cam 119 previously de-
scribed ; which means that as far as that par-

ticular B section is concerned all the needles"

will produce interlock from the yarn from
the next yarn carrier, regardless of any pre-
vious pattern settings by a pattern drum 166.
During the passage of the said cam 188
through the next A section, 3—A for exam-
ple, cam 188 may be retained in its operative
position so that the pattern will be wiped out
of the subsequent 4—B section where the nee-
dles will interlock and not knit loops; or in
section 8—B the said- cam 188 may be re-
stored to an inoperative position so that it
will not affect the needle jacks in section 4—B
but will allow them to be selectively operated
in accordance with the previous pattern set-
tings by a pattern drum 166. -

n the other hand, an adjustable cam 189
(Fig. 20) while traveling past section 1—A
for example, may by apparatus shown in Fig.
11 be brought into the path of the B section
butts 186, so that all the needle jacks in sec-
tion 2—B will be thrust away from their slots,
so that the subsequent passage of cam 119
(Fig. 20) will cause all needles in section 2—13
to be raised to full knitting position, there-
by wiping out the pattern from section 2—B
for the yarn carrier that follows cam 119.

The A sections may have the pattern wiped
out by the four sets of cams 190, 191. Thus
if cam 190 is moved into the path of the A
section butts 183, while the said cam is trav-
eling opposite the 2—B section, it will be ap-
parent that all the needle jacks in section
3—A will be thrust inwardly out of the path
of knitting cam 119 so that section 3—A for
the next yarn will only interlock. On the
other hand if, while cam 191 is traveling op-
postte section 6—B for example, the said cam
1s placed in the path of the A section butts,
then all the needle jacks in 7—A will be
thrust outwardly and all the needles in sec-
tion 7—A. would knit from the next passing
yarn carrier, regardless of any previous pat-
tern'setting of the said needle jacks.

There are therefore four cams 188 to 191
which precede each:yarn carrier and follow
each pattern drum, such as drum 166, so that
for the machine of Fig. 1 there are four
groups of such cams. Each group is adapted
to be set so as to wipe out the pattern for any
desired number of sections and cause the
fabric in each section to be in accordance
with the pattern settings or all interlock or
all knit, whichever is desired. The appara-
tus shown in Fig. 11 illustrates how each of
these cams 188 to 191 may be made operative
or inoperative as far as the needle jack butts
are concerned.

The manner in which the cams 188 to 191
are controlled by the drum of Fig. 11 will
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now be explained, reference being made to
Figs. 11, 12, 15, 16, 18 and 20. Cam 189
(Fig. 11) is shown secured to an inner shaft
196 of a stationary post 197, while the lower
end of shaft 196 is secured to the arm 198
similar in construction to arm 179 previ-
ously described. This arm 198 is also slotted
at its end like arm 179 and embraces a ver-
tical pin on an arm 199 connected to the upper
end of a shaft 203 simildr to shaft 153 previ-
ously described. This means that the move-
ment of shaft 203 controls the position of
cam 189 to make it either operative or in-
operative on the butts of the next B section.
The corresponding cam 191 for the A sec-
tions is mounted on a rotatable sleeve 200
external to shaft 196 but also supported by
post 197. The lower end of this sleeve 200
1s supplied with an arm 201 similar to the
slotted arm 179. Arm 201 embraces a vertical
pin on an arm 205 connected to the upper
end of shaft 202 similar to shaft 153. This
means that the movement.of shaft 202 de-
termines whether cam 191 is operative or
inoperative. :

am 188 is mounted on the inner shaft
within a post 206 (which is similar to post
197) and is thereby connected to arm 179;
and arm 179 as previously described -em-
braces a pin 177 on the arm 176 which is con-
nected to the top of shaft 153. The rotation

of shaft 153 controls whether cam 188 is op-.

erative or inoperative. Cam 190 is connect-
ed to the outer sleeve within post 206 and is
thereby connected to arm 207 which through
arm 208, similar to arm 176, is controlled
by the vertical shaft 204.

It will be understood that there are two

“rods such as 150, Fig. 11 opposite each of the

eight sections into which the machine has
been divided, although as will be seen later
the two horizontal rods in each A section
have their ends adjacent the needle cylinder
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but differing from each other and differ-

ing from the pairs in the B sections in order
that one such rod in each A section will con-
trol cam 188 and the other rod control cam
189; and that one rod in each B section will
control cam 190 and the other rod control
cam 191. The end of the second rod for an
A section is shown at 210 at Fig. 11. The
two rods 150, 210, may be opposite section
1—A in order to control either cam 188 or
cam 189 for section 2—DB. Associated with
the rods 150, 210 are the pivoted contacting
levers 147, 211 which as shown in Fig. 12 are
adapted to be controlled by two of the slidable
elements 139 in drum 137. It will be noted
from Fig. 12 that the slidable elements 139
are spaced in eight pairs around the pe-

‘riphery of the drum, one pair for eachsection

of the machine, which is the preferred ar-
rangement although a greater number of
pairs may be used if desired. Thus elements
in slots 125 may control two rods 215, 216 op-
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posite section 2—B in order to control cams
190, 191 for the following section 3—A ; ele-
ments in slots 212 may control rods such as
150, 210 opposite section 3A to control cams
188, 189 for section 4B, and so on around the
wiping out drum, thus making elements in
slots 213 control cams 190, 191 for section
1—A. For example, if the two rods such
as 150, 210 or 215, 216 are opposite the cen-
ter of each needle section the uniform ar-
rangement of the slots in drum 137 would re-
quire that the drum 137 perform say nine
complete revolutions in passing around the
needle cylinder, while the pattern drum 166
performs eight complete revolutions in pass-
ing around the needle cylinder. That is the
arrangement shown in the drawings to enable

-a different pair of elements on drum 187 to

~ control the two horizontal rods such as 150,

20

an

210 or 215, 216 in each section.

It will be noted from Figs. 18 and 14
that the right ends of the horizontal rods 150,
210, 215, 216, are so turned that they control
their appropriate vertical rods 153, 208, 202,
and 204 respectively, Fig. 13 showing the
control of vertical rods 202 and 204 by hori-
zontal rods 215 and 216, while Fig. 14 shows
the control of vertical rods.158 and 208 by
horizontal rods 150 and 210. This means
that the device shown in Fig. 18 is taken from
a B section and controls the wiping out cams
for an A section; and that shown in Fig. 14
is taken in an A section and controls the
wiping out cams for a B section. To recapit-
ulate rods 150 and 158 control cam 188; rods
210 and 203 control cam 189 ; rods 216 and 204
control cam 190 ; and rods 215 and 202 control
cam 191. Each of the horizontal rods has a
coiled spring 217 which tends to restore the

" horizontal rods after they have been ad-

vanced by drum 137. An adjustable stop
218, Fig. 11, is provided for each rocker arm
148 to limit its upper movement due to pres-
sure from springs 217.

- It will be noted by coniparing Figs. 11, 18
and 14 that the resetting cam 160 for the B
section rods is at such a height that it con-
tacts with the upper arms 158 and 219 while
the resetting cam 159 is at a lower level so
that it contacts with arms 220, 221. The
extent of movement of arm 158 for example
is shown by the dotted line position in Fig.
14. Cams 159, 160 are located on the station-
ary base plate 225.

It is preferable that the sleeve supporting

the arm 179 should also be provided with

another arm 226 at an angle thereto and that
the sleeve fastened to arm 198 should also
be provided with a similar angular arm 227,
the two arms 226, 227 being connected by a
tensioned spring 228. This spring 228 is for
the purpose of insuring that cam 189 is not
in an operative position at the same time as
cam 188.  Arms similar to arms 226, 227 and

~

7

connected by a coil spring serve the same pur-
pose for cams 190, 191.

The drum 137 may be supported by shaft
138 upon roller bearings such as at the points
232 and 233. The outer surface of drum
137 has a gear 234 which meshes with gear
235. The shaft 138 is suitably supported by
the member 236 which is mounted on the
rotating dial plate 85. ‘

Now that the seczional views of Figs. 7
and 11 have been described, the details of the
plan view of the machine in Fig. 1 will be
better understood. It is assumed that the
machine has four yarn feeds with four pat-
tern control drums 166, 243, 244, and 245,
each similar to drum 166 which has been
described in detail. Four wiping out drums
137, 246, 247, and 248 are provided, each
similar to drum 187 previously described.
The pattern drums 166, 243, 244, and 245 are
controlled in turn in their counter clockwise
movement around the needle cylinder by the
paper pattern on cylinder 61 -as described in
Fig. 7. Another paper pattern on cylinder
250 or the equivalent thereof controls in turn
the four wiping out drums 137, 246, 247, and
248. 'The manner of control by cylinder 250
and the perforated pattern thereon is similar
to that of cylinder 61. Associated with the
paper pattern on drum 250 are eight pairs of
pivoted fingers 251, each corresponding to a
row of pattern determinations in the pattern
sheet, and each finger being adapted through
a wire connection 252 to cause the advance or
retraction of the slidable jacks 186 of Fig. 11
which are mounted in a stationary part of the
machine. The details of this control are not
shown since they correspond to the apparatus
of Fig. 7 between finger 62 and element 78.

The two perforated cylinders 250 and 61
are mounted on shafts which are given a step-

‘by-step rotary movement through suitable

apparatus in housings 253, 254 connected by
gears 255 to shaft 256, the other end of which
is connected by crown 257 to the tooth rack
281, the details of which may be understood
by reference to my U. S. Patent No. 1,737,598
issued Dec. 8, 1929. ' '
- As previously described the needle cyl-
inder is divided for convenience into eight
sections, 1-—A, 9—B, etc., each section pref-
erably containing the same number of needles.
In the particular position of the apparatus
shown in Fig. 1, the slidable elements of
wiping out drum 248 are being set by the
pattern on cylinder 250. After being set

an this manner, the wiping out drum 248

passes over the horizorital rods 215, 216 oppo-
site section 8—B and sets the said rods to
control the cams 190, 191 which travel with
drum 248 around the needle cylinder. The
said cams 190, 191, so set, will control the
needle jacks in section 1—A, when the drum
reaches said section, for wiping out the
pattern from yarn 260, providing one
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of said cams was set in operative position.
While the drum 248 is in section 1—A the
arms 158 and 219 will first strike the releas-
ing cam 160 to restore both cams 188, 189
to an inoperative position at the same tlme
cam 190 or 191 may be working on the 1—A
section needle jacks. After passing releasing
cam 160 the drum 248 encounters the up-
turned ends of horizontal rods 150, 210 and
the drum 248 by means of said rods may set
either cam 188 or cam 189 for subsequent
operation on the 2—B section needle jacks.
Shortly after entering section 2—B the drum
248 reaches a pos1t10n where arms 220 and

221 will be actuated by releasing cam 159 to

restore either cam 190 or cam 191 to an in-
operative position, depending on which one
was operative in section 1-A. Drum 248
will then continue around-the needle cylinder
to set one of each of the other three pairs of
rods 215, 216 and of the other three pairs of
rods 150, 210 or none of them if desired, after
which the elements of drum 248 may be reset
by the pattern eylinder 250 for its next move-
ment around the needle cylinder. In a sim-
ilar manner wiping out drum 247 controls the
wiping out of the pattern for yarn 261
in each section, drum 246 exercising similar
control for yaln 262 and drum 137 for yarn
263.

Each of the vertical patteln drums 166,
243, 244, and 245 is set in turn by the per—
forated pattern sheet on drum 61. Each of
these vertical drums preferably has a num-
ber of slidable elements equal to the number
of needles in each section, which means that
the pattern determinations applied to drum
166 for example will be repeated eight times
around the needle cylinder and that each
section may produce a pattern varying over
the entire section. Vertical pattern drum
166 sets the needle jacks for yarn 263, drum
243 for yarn 262, drum 244 for- yarn 261
and drum 245 for yarn 260.. Each vertical
drum has assocnted therewith the necessary
cams for securing the desired type of knit-
ting from the needles.

The various cams described partmularly
in Figs. 7 and 11 are also shown in top view
in Fig. 1 with corresponding reference char-
acters. There are four cams corresponding
to each of cams 107, 117, 119, 118, 121 and
122, while there are only two cams 84 dia-
metrically opposite each other with respect

- to the needle cylinder. The reason why only

two cams 84 are needed in the particular form
of Fig. 1 may be explained by stating that
the preferred method of starting the machine
is to adjust the manually operated cams 105,

' 106 to cause two oppositely disposed drums,

say drums 243, 245, to form jersey cloth for

-all yarns and cause the other drums 166—244

to form interlock cloth. After several rows
have been knitted in this manner the man-

° ually operable cams 105, 106 are made in-
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operative and the pattern sheet cylinder 61
started. Before the sheet 60 exerts any con-
trol the slidable elements of drums 245 and
244 are set oppositely due to the previous
assumed control by cams 105, 106. Now if
the pattern sheet 60, to reset certain of the
slidable elements of drum 245 (due to per-
forations at certain points in sheet 60) po-
sitions corresponding jacks 80 after the cam
84 immediately preceding drum 245 has
lifted all vertical jacks 80, it follows that
the vertical jacks may remain in the position
determined by this first pattern setting for
the passage of the next drum 244 since by
their remaining in the said positions it will
means a change in the positions of these
slidable elements of drum 244 corresponding
to the changed elements of drum 245. That
is, if pattern sheet 60 after passage of cam
84 causes one slidable element on drum 245
to be raised to its upper position by the ac-
tuation of a jack 80, the corresponding ele-
ment in the following drum 244 will be low-
ered due to the actuation by the same verti-
cal jack 80 without the necessity of a re-
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setting by an intervening cam 84. In other

words a ]ack 80 in operatlve pos1t10n causes
a change in the existing setting of its cor-

_respondlnrr element in each drum, so that

assuming its element in drum 245 is in a
raised pOSlthIl jack 80 will cause it to be low-
ered and its element in drum 244 which is
in a lowered position will be raised by the
same setting of jack 80.

There now remains to be described the
schematic view of the needle lay-out as shown
in Figs. 2,4, and 6. These three figures
should be Jomed together with Fig. 2 on the
left, Fig. 4 in the middle and Fig. 6 on the
right in order to obtain the proper sequence
of operation. The condition of section 1—A

95

100

1056

in Fig. 6 is the position after the passage of = -

a yarn carrier and after all needles have been
retracted, so as to place all parts in condition
to receive pattern determinations or wiping
out control prior to the passage .of the next
yarn carrier. With the parts in the position

shown in Ifig. 6, the levers 62 are now raised,.

the pattern paper cylinder 61 stepped onestep
and the levers 62 brought down again against
the paper pattern or through holes therem,
for example as shown for the cylinder 61 in
Fig. 4. After this new setting of fingers

62 cam 84 passes along in the direction of the -

arrow advancing all slidable elements 80,
some of which will remain advanced while
others will be subsequently retracted by
springs 73, depending on whether or ™ot
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the corresponding finger 62 encountered a -

perforation in the pattern Cam 107 oper-
ates at about the same time as cam 84 to push
outwardly the lower ends of all the needle
jacks 101 in order that they may be later

selectively actuated. Cam 117 then raises all

needle jacks 101 to cause all needles to be
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partially raised to interlock position, as
shown to the left in Fig. 4. This causes all
the cam surfaces 100 to ride on top of the
separating plateé 103 when the rotatable pat-
tern drum 166 now passes the needle jacks of
section 1—A.,

Each needle jack 101 in section 1—A isnow
selectively actuated by the upper ends of
slidable elements 89 in accordance with the
settings previously introduced by the last
passage of drum 166 over the jacks 80; at the
same time the lower ends of the drum ele-
ments 89 are receiving pattern determina-
tions for subsequently controlling the needles
of sections 2—B, 3—A, 4—B, 5—A, 6—B,
7—A, 8—B, 1—A in the order named.. That
is while drum 166 is passing over section
1—A, the pattern actuations impressed on the
needles of section 1—A are not those being
given at that instant to the lower ends of ele-
ments 89, but correspond to the settings of
the said lower ends on- their prior passage

over section 1—A. The manner in which the

upper ends control the needle jacks and the
manner in which the lower ends are con-

trolled by the jacks 80 have been described

in connection with Fig. 7.

It follows therefore that slidable elements
89 will push inwardly certain of the needle
jacks of section 1—A while allowing others to
remain in their outer positions. Referring
now to Fig. 2 it will be seen that section 1—A
next encounters the wiping out drum 137,
The cams 190, 191 associated with drum 137
and which control the needle jacks of section
1—A are set by the drum 137 while the drum
is passing over the previous section 8—B as
shown in Fig. 2, where the said drum 137
through momentary cooperation with hori-
zontal rods 215, 216 controls the cams 190,
191.  As a result of this control, cams 190,
191 may be inoperative for section 1—A or
one of them may be operative.

Assuming now that cams 190, 191 pass into
section 1—A to actuate the needle jacks there-
in, if desired to wipe out the pattern, it will
be seen from Fig. 2 that the needle jacks of
section 1—A will next be controlled by cam
119 to raise to knitting position those needles

whose jacks have remained in an outward po--

sition after being controlled by drums 166
and 137. The long butt needles of section
1—A that were previously raised to interlock
position are now, lowered by cam 118, al-
though cam 118 does not actuate any long butt
needle that has been raised to full knitting
position. Cam 121 then lowers all needles
to a sub-normal position, after which they
are raised to their normal retracted position
by the cam 122. This completes the cycle of
operations for the needles of section 1—A as
far as yarn feed 263 is concerned and it is evi-
dent that a similar description applies to the
control of the needles of the other sections,
not only for wiping out drum 137 and pat-

9

tern drum 166 but for the other pattern

drums and wiping out drums, each wiping’
out drum in turn being set by the pattern
control sheet on cylinder 250 and each pat-

tern drum being set in turn by the pattern
sheet on cylinder 61.

Fig. 3 has been placed beside Fig. 2 and
Fig. 5 has been placed beside Fig. 4 in order
to aid in the identity of the various moving
parts shown only schematically in Figs. 2
and 4.

The particular form of wiping out drum
disclosed in certain of the Figures 1 to 22
inclusive just described is the invention of
another and is described and claimed in a
patent application to O. E. Rasmussen Se-
rial No. 473,241, filed Ang. 5, 1930.

An alternative form of the wiping out
drum and associated appartus is shown in
Figs. 23 to 28 inclusive. Otherwise the top
view of the knitting machine shown in Fig.
23 is similar to that of Fig. 1.

Referring more particularly to Fig. 24, the
wiping out.drum 300 has a plurality of paral-
lel slots in its periphery similar to Fig, 12,
there being thirty-two slots, four for each
section of the machine. The four slidable
elements in each group of these slots are of
four different lengths, there being eight of
each length spaced around the drum. Ele-
ment 301 is the shortest and.ends in a projec-
tion or butt 302. Element 303 is the next
in length and ends in a butt 304. Element
805 ends in a similar projection 306. Ele-
ment 307 is the longest and ends in a butt or
projection 308. As shown in Fig. 25, butt
306 does not project straight away from the
surface of drum 300 but is bent until a por-
tion thereof is over the slot containing ele-
ment 301. . Similarly butt 308 does not pro-
ject straight away from the surface of drum
300 but is hent parallel to the surface of the
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drum until a portion thereof is over the slot .

containing element 303. Each of these slid-
able ele nents, 301, 303, 305, and 307 has a
pivoted member 310 at its other end, corre-
sponding to pivoted member 140 of Fig. 11.
The relative position of the jacks 311 in a
stationary dial of the machine determines
whether these pivoted members 310 will be
rocked clockwise or counter clockwise as the
drum 300 passes over the part of the machine
containing the jacks 311. These jacks 311
may be set for each contact with pattern drum
300 by a perforated pattern sheet on cylin-
der 312, o that the control of jacks 811 by
eylinder 312 is the same as with the appara-
tus of Fig. 11, where jacks 136 are controlled
by the pattern sheet on cylinder 250 and the
said control does not require a detailed ex-
planation at this point in the specification.
After the setting of pivoted members 310 by
jacks 811, cams not shown but similar to cams
143,144 (Figs, 11 and 12) determine whether
cach slidable element 301, 303, 305 and 307
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is advanced or retracted with respect to the
needle cylinder. If slidable element 301 is
advanced thereby, its butt 302 will subse-
quently come in contact with an extension
813 carried by an arm 314 pivoted at the point
315, see Fig. 28. This arm 314 on its under-
side has a downwardly directed butt 316
which rests on the top of a rocker-arm 319
which lies in an aperture in the stationary
plate 818 and which corresponds to rocker
arm 147 of Fig. 11. = Similarly if slidable ele-
ment 303 is advanced, its butt 304 will de-
press extension 320, which, by a construction
similar to that just described, will depress
a rocker arm 821 which lies beside arm 319
but it will be noted that the downwardly ex-
tended butt 317 on rocker arm 321 contacts

.with rocker arm 821 a small distance to the

right of the point where butt 316 contacts
with rocker arm 319. If the pattern requires
that slidable element 305 be advanced it will
contact with pivoted extension 323 and cause
rocker arm 324 to be depressed in a similar
manner. If slidable element 307 is advanced,
its butt 808 will depress pivoted extension

825 and thereby move rocker arm 326 in a

counter clockwise direction.

Rocker arms 319, 321, 824, and 326 con-
trol respectively horizontally movable rods
330, 331, 332 and 333. These four rods 330 to
333 are for the same purpose as and cor-
respond to rods 150, 210, 215, 216 of Figs. 13
and 14. That is rods 330 and 333 control ver-
tical rods to control the actuation of cams for
the A section needle jacks, which cams will
be designated 190, 191' corresponding to
cams 190, 191 of Fig. 11, while rods 331, 332
control vertical rods corresponding to rods
153, 203 of Fig. 11 to control the actuation of
cams 188, 189, respectively for the B sec-
tion needle jacks. There are other minor
differences however between Figs. 11 and 24.
The horizontal rods 330 te 833 are mounted
on a member 340 which is unitary with the
mounting for drum 300 and which carries
a tooth rack 341 so that the member 840 is
moved around the needle cylinder along with
the drum 300. That is, the drum 300 with
its four rocker arms, its four horizontal rods,
four vertical rods and the four cams 188,

* 1891, 190%, 1911, move around the needle cyl-

inder as a unit. Cams 188!, 189, 190, 191*
correspond in construction and function to
cams 188 to 191 of Fig. 11. As shown in
Fig. 23 the machine is divided into eight sec-
tions four A sections and four B sections,
so that cams 1882, 1891, take care of the four
B sections and cams 190, 191%, take care of
the four A sections. '

“Drum 300 does not have a continuous ro-
tation about its own axis as it is moved
around the needle cylinder, but is stepped
to bring four new slidable elements into play
just prior to its entry into a new section of
the machine. However it is given a rotation
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in a continuous manner while it is passing
over the jacks 811 controlled by the paper
pattern cylinder 812. This is due to the fact
that there is a stationary tooth rack 343, Fig.
27, opposite the cylinder 312, and meshing
with gear 344 and having sufficient teeth to
cause the desired groups of slidable elements
on drum 300 to be set by the jacks 311. This
setting of drum 800 takes place opposite a
portion of section 8—DB and since in this em-
bodiment of the invention the setting of the
slidable elements by the jacks 811 are trans-
ferred immediately to the cams 188" to 1917,
it is advisable to have in section 8—B needle
jacks from which the butts corresponding
to butts 183, 184, 185, 186, Fig. 11 have been
omitted, although the needle jacks of the re-
maining sections of the machine of Fig. 23
have such butts. This merely means that the
pattern can not be wiped out of section 8—B

85

but will always be present. In an alternative

arrangement the needles in section 8—B mnay
be provided with special butts cooperating
with special needle cooperating cam for each
yarn carrier to cause these needles to knit and

‘interlock alternatively in a well known man-

ner irrespective of any pattern setting given
to the needle operating jacks. In order that
the teeth in gear 344 will mesh properly with
rack 3438, it is advisable to mount an arm
380 on the rotating shaft of drum 300 which
arm will contact with a stationary pin 382 so
as to initiate the revolution of the drum 300
at the beginning of the tooth rack 343.

After the drum 300 has passed the last
tooth in rack 843, the rotating movement of
drum 300 ceases for the time being. The last
group of slidable elements 301, 303, 305, 307
to be set by jacks 311 will have transferred
their actuations to the cams 188 to 191*
while the cams are still in section 8--B, so
that as soon as the drum has entered sec-
tion 1—A the setting of either cam 190 or

191* to an operative position by the last group
of slidable elements will cause the pattern
to be wiped out in section 1—A. Any un-
desired setting of cams 188, 1897, 190* and
191* due to the rotation of drum 300 over
tooth rack 843 will be obliterated before
the cams reach into section 1—A by means
of a stationary release cam 363, similar to
cam 159 of Fig. 13. '

! Near the end of the 1—A, section the drum
300 is actuated to be stepped around to bring
a second group of slidable elements to the bot-
tom of the drum to control the horizontal
rods 330—333. It will be assumed that the
wiping out drum 300 has given selective ac-
tuations either to slidable element 303 or 305

but not to slidable elements 301, 307 of this.

second group. The setting of cams 1901, 1911
will not be disturbed for section 1—A but
these 'will remain in the positions deter-
mined by the slidable elements 801 307 of
the group on the drum for the 1—A section
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due to locking latches similar to those de-
scribed in Figs. 18 and 14. Cams 188! or 189*
may however have been set to wipe out the
pattern as soon as the drum begins to pass
over section 2—B.

'This stepping movement of drum 800 near .

the end of section 1—A will be understood by
reference to Fig. 26 showing a cam 850
mounted on the stationary dial 351. A piv-
oted arm 352 carried by the mounting for
drum 300 and pivoted at the point 853 carries
a roller 354 which is adapted to roll over cam
350 and raise lever 352 thereby. Lever 352
has a spring biased pawl 355 cooperating
with the teeth in a wheel 356 mounted on the
shaft of the drum 800. It will be apparent
that the raising of arm 352 by cam 350 will
cause pawl 355 to hook above the next tooth
in wheel 356 and after cam 350 is passed over,
the lever 352 will be lowered by spring 357 to
cause the pawl 355 to step the drum 300 one
step in a clockwise direction. A notched
wheel 358 is also fastened to the shaft of drum
300 and a spring pressed roller 859 insures
that the drum 800 stops at the proper point
after each stepping by cam 350.

After the wiping out drum 300 has entered
the 2—B section, a stationary cam 360 corre-
sponding to cam 159 of Fig. 13, serves to bring
both of cams 1907, 191* to an inoperative po-
sition. Cam 360 also actuates the controls
for cams 188* 189" but the cams 1882, 189* are
held in their preselected positions by the jacks
in drum 300 so that either cam 188 or 189* is
free to actuate the needle jacks in section
2—B according to the setting of the drum 300
due to the pattern sheet on cylinder 312.
This cam 860 contacts with arms 158, 219*
to produce the resetting of cams 1907, 191
Just prior to leaving section 2—B the drum
encounters another stationary cam 861 simi-
lar to cam 850 which steps the drum around
to bring a third group of four slidable ele-
ments to the bottom of the drum path. The
slidable elements 801, 807 of this group hav-
ing previously been actuated by the jacks
311 will now operate the rods 330, 838 and
associated mechanism to place either cam
190* or 191* into operative position if desired,
which setting will have no effect as: long as
the drum 300 is in section 2—B, but will be
effective as soon as the drum 300 enters sec-
tion 3—A. After drum 300 has entered sec-

- tion 3—A, a stationary cam 362 (see Fig.

€0

23), similar to cam 160 of Fig. 14, will be
effective to restore cams 188", 189* to normal
in a manner previously described, due to con-
tacting with arms 220, 221*.  The drum 300
will continue around the needle cylinder, wip-
ing out the pattern in one or more sections as
determined by the pattern sheet on drum 312.
Although for any one movement of drum 300
around the needle cylinder the setting of the
slidable elements may be such that the pat-
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tern will be retained in all sections. Station-
ary cams similar to cams 360 are spaced in all
the other sections except section 8—B, since
none is required in section 8—B for arrang-
ing for the control in section 1—A. ‘
Since for each section of the needle cylin-
der only two of the slidable elements of each
group on the drum 300 needs to be selectively

“actuated, it follows that cylinder 812 requires

only fourteen levers 370 actuated by the pat-
tern sheet, two for each needle cylinder sec-
tion 1—A, to 7—A, and none for section 8—B
where the pattern is not wiped out under the
control of the drum 312.

The machine of Fig. 23 is assumed to have
four yarn carriers, so that four wiping out
drums 300, 364, 365, 366 are provided, each
set in turn by the pattern sheet or cylinder
312, each operating for one of the yarn feeds
in the manner described for drum 800. The

four vertical pattern drums 871, 872, 878, 874

are identical in form and function to the four
pattern drums 166, 243, 244, and 245 of Fig. 1
and hence there is no need for detailed de-
scription at this point. These pattern drums

" just mentioned are selectively set in turn by

the perforated paper pattern on eylinder 375,
which corresponds to cylinder 61 of Fig. 7.

‘The step by step movement of cylinders 312,
875 is obtained in the same manner as in Fig.

1. Certain parts of Fig. 28 that are identical
with corresponding parts in Fig. 1 have been
designated by a prime added to the reference
characters used in Fig. 1. Fig. 25 illustrates
an enlarged top view of the drum 300 and as-
scciated apparatus, a sectional view.of which
is shown in Fig. 24. In view of the previous
description of Fig. 24, it is not believed that
a detailed description of Fig. 25 is necessary.
Certain primed reference characters in Fig.

25 refer to elements with corresponding un-

primed characters in Figs. 11, 13 and 14,
Still another form that the wiping out
mechanism of this invention may possess is
shown in Figs. 29 and 30. In the cylindrical
knitting machine of which a section is shewn
in Fig. 29, it is assumed that each pattern
drum 400 of the machine is followed by a
wiping out drum 401 capable of wiping out
the pattern for any particular yarn around
the entire machine. The pattern drum 400
may be of the tvpe disclosed in Figs. 1 and
2 of my U. 8. Patent No. 1,737,598 issued Dec.
3, 1929 to which reference is made for a de-
tailed disclosure of the manner in which the
slidable elements 403 of the pattern drum
are set by a perforated pattern sheet and
transfer the pattern determining actuations
to horizental jacks 102, of which there is one
for each needle in the machine. The manner
in which the jacks 402 ave actuated by drum
400 is similar to the manner in which said
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but there is a difference in the way in which
the jacks 402 pass on their selective actua-
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tions to the needles. Prior to the passage of
pattern drum 400 a suitable cam 404 serves
to elevate the ends of all needle jacks so that
jacks corresponding to advanced slidable ele-
ments 403 will be depressed by the passage
of the drum while the other jacks will re-
main elevated: Those jacks that remain ele-
vated will be subsequently advanced towards
the needle cylinder 406 by a cam 405 so that
the other ends of such jacks will be projected
into the path of a cam 407. The height of
cam 407 is such that by its passage all needles
will be raised to interlock position as shown
in Fig.29. Tt will thus be apparent that when
a jack 402 rides on top of cam 407 that its
corresponding needle will be elevated an
additional distance equal to the thicknéss of
jack 402 which will bring such a needle to
full knitting position. Those long butt nee-
dles corresponding to jacks 402 that ride di-
rectly on cam 407 will be lowered by cam 409
while the short butt needles of this group
will be retained in interlock position until
after the passage of the yarn carrier when
all needles will be lowered by an appropri-
ate cam.

As previously stated each pattern drum

400 is followed by a wiping out drum 401
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ahead of each yarn carrier and the wiping
out mechanism will now be described. The
drum 401 is mounted on a vertical shaft and
is adapted to be moved around the needle
cylinder since its shaft is mounted on the
usual rotating dial 410 on which the pattern
drums 400 are also mounted. The drum 401
is adapted to have fastened thereto by screws
411 a plurality of metal strips 412 which may

‘be turned to have-butts 413 at their upper

ends or at their lower ends. The lower end
of the drum 401 has a gear 415 which engages
a pawl 416 in such a manner that the actua-
tion of the pawl 416 will step the drum 401
the distance between two adjacent strips 412
for each actuation of the pawl. The pawl 416
is pivotly mounted on a pivoted arm 417, the
projection 418 of which once for each revo-
lution around the needle cylinder is adapted
to be actuated by striking a cam 419 when
the said cam is in its upper position as shown
in dotted lines, Fig. 29. This cam 419 is
mounted on a rod 420 which slides up and
down in a slot in stationary member 421 and
the lower end of this rod rests on a lever 422
pivoted at its opposite end 423. This lever
422 rides over a pattern chain 424 mounted
on a sprocket wheel 425 which may be given
a step by step movement in any desired man-
ner. . As long as the link immediately under

lever 422 has no projection it is evident that"

cam 419 will remain in a lowered position
and hence will not actuate wiping out drum
401. As soon however as a cam 426 gets on
top, the lever 422 will be raised to raise cam
419 so that the next drum 401 which passes

~ 1,866,945

will have its pawl 416 act to step the said
drum one step:

.

. The manner in which the drum 401 wipes '

out the pattern previously set by drum 400
will now be described. The dial 410 carries
opposite drum 401 two vertically disposed
members 427, 428 joined at an intermediate
point by a shaft 429. Mounted on this shaft
1s a rocker arm 430. Rocker 430 has butts
432 and 433 formed so that one lies directly
above the other in a vertical plane. Spring
435 serves to hold arm 430 in its normal or
middle position so that butts 482 and 433 lie
in the path of any butts 414 at the upper or
lower end of the wipeout drum.

Rocker arm 430 has a downwardly extend-
ing bifurcated projection 438 which encom-
passes-a pin 440 which is mounted near the
upper end of a lever 441 which is pivoted at
the point 442 and which carries two cam
members 443 and 444 on opposite sides of its
pivot, both of said cams being normally out

of contact with the ends of jacks 402. How-

ever when butt 432 encounters a butt 413 on
the wiping eut drum, projection 438 will be
moved counter clockwise against pin 440
which will move cam 444 clockwise into the
path of jacks 402'to cause all jacks to be lift-
ed into the path of cam 405 until butt 414 is
removed. Similarly when butt 433 encoun-
ters a butt 413, projection 438 will be moved
clockwise, which' will cause cam 443 to be
moved counter clockwise into- the path of
jacks 402 as shown in dotted lines, which will
cause all jacks 402 to bethrust out of the
path of cam 405. The effect these actuations
will have on the needles will be evident
from the knitting operations previously de-
seribed. It will thus be seen that the presence
of butts on drum 401 will wipe out the pat-
tern settings by drum 400, while the absence
of butts on drum 401 will permit the desired
pattern to be knitted.

The form of wiping out mechanism shown
in Figs. 29 and 30 may be modified to include
a plurality of chain controlled cams 419
placed at desired intervals around the pe-
riphery of the machine. By this arrange-
ment it is possible to limnit the wiping out ac-
tion to only part of the total circumference
of the fabric.

Examples of the varied pattern effects that
may be produced by the machines of this in-
vention are illustrated in Figs. 31, 32, and
33. It may be assumed that white and black
yarns are being knitted to form the fabric of
these figures.” The white spaces of Fig. 31
may represent portions of white loops with
the black yarn interlocked in the back of the
fabric, such as in portions 450. In portions
451, the white spaces also represent white
loops with the black yarn interlocked behind
the white loops, while the shaded diamond
sections represent black loops with the white
yarn interlocked. The separating lines be-
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tween the diamond shaped portions also rep-
resent black loops. Portion 453 is all black
loops with white yarn interlock. In Fig. 32
variations of the pattern of Fig. 31 are shown
in which the white and dark spaces means the
same as in Fig. 81. It is of course to be un-
derstood that any or all rows in Figs. 81,82
with no pattern may be jersey stitch in which
both the white yarn and the black yarn form
loops. In Fig. 33, the vertical dotted lines
in the pattern represent alternate loops of
black and white yarn. The diamond 455 to
the left is intended to represent all black
loops with white yarn interlock, while the
diamond to the right is intended to represent
jersey cloth with alternate rows of black and
white yarn; and the space around the dia-
monds consists of white loops with black
yarn interlock.

It will be appreciated that the invention,
in certain of its aspects, is not limited to a
machine employing latched needles, but oth-
er types of needles may be employed. Tt is
also to be understood that the invention is
not limited to a cylindrical type of knitting

- machine which form has been shown for il-

lustrative purposes. Since certain changes
may be made in the constructions and prod-
ucts set forth without departing from the
scope of the invention,'it is intended that all
matter contained in the above description
shall be interpreted as illustrative and not in
a limiting sense. It is also to be understood
that the following claims are intended to
cover all the generic and specific features of
the invention herein described, and all state-
ments of the scope of the invention which, as
a matter of language, might be said to fall
therebetween. Asan example of one possible
modification that may be employed,. refer-
ence is‘made to Fig. 22 where the needle and
the needle jack 101 are shown integral with
each other instead of being separate elements
as in the earlier figures such as Figs. 17 to
21. The combined needle and needle jack
functions in the same manner and is con-
trolled in the same way as if they were sep-
arate elements. "

The invention claimed is:

1. A knitting machine comprising a row of
needles, a plurality of yarn feeds each carry-
ing yarn to be incorporated into a fabric by
said needles, controlling means for said
needles, means comprising a pattern drum
mounted for movement along said row and
rotating in response to said movement for
automatically setting said control means to
subsequently cause said controlling means to
form pattern effects from said yarns, and
means responsive to the operation of said ma-

-chine for wiping out at times the pattern set-

+ tings of said controlling means for a group of

needles, said wiping out occurring before said
pattern settings have been made effective on
said last mentioned group of needles.

2. A knitting machine comprising a row of
needles, a plurality of yarn feeds each carry-
ing yarn to be incorporated into a-fabric, a
control member for each needle, means con-
trolled by the setting of said members for
giving selective actuations to said needles,
pattern mechanism for selectively setting each
of said members prior to the passage of a yarn
carrier, and means supported independently
of said mechanism responsive to the operation
of the machine and operating upon said con-
trol members subsequent to said pattern mech-
anism but prior to the passage of said one
varn carrier for wiping out the pattern set-
tings of a group of said control members while
retaining the pattern settings of other groups
of said control members. :

3. A knitting machine comprising a circu-
lar row of needles, a plurality of yarn feeds,
a control member individual to each needle,
means controlled by the setting of said control
members for givingselectiveactuationstosaid
needles, pattern mechanism individual to one
yarn feed for traveling past said control mem-
bers in advance of the passage of said one
yarn féed to give similar pattern determining
actuations to successive groups of said control
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members, the settings differing for the control -

members within a group, and means indi-
vidual to said one yarn feed and effective
prior to the said passage of said one yarn feed
for subsequently giving the same selective
actuations to all of the control members of one
group, while permitting the previous pattern
settings to remain undisturbed in a second of
said groups.

4. A knitting machine comprising a circu-
lar row of needles, a plurality of yarn feeds,
a control member individual to each needle,
means controlled by the settings of said con-

trol members for giving selective actuations "

to cause some of said needles to be partially
advanced and others fully advanced, pattern
mechanism individual to one yarn fced for
traveling past said control members to give
similar pattern determining actuations to

successive groups of said control members, the.

settings differing for the members within a,
group, to cause certain needles in one group to
be fully advanced and others of the same
group to be partially advanced, and means in-
dividual to said one yarn feed and operating
subsequently to said pattern mechanism for
causing all of the needles in said one group
to be partially advanced.

5. A knitting machine comprising a circu-
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lar row of needles, pattern mechanism hiving

predetermined configurations thereon, means

- responsive to said configurations for traveling

around said row in advance of a yarn feed to
impart pattern determining actuations to said
needles in accordance with said configura-
tions, and means operating prior to said ad-
vance of said one yarn feed comprising a drum
mounted for movement around said row and
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rotating in response to said movement for
preventing said means from being effective in
certain groups of said needles for said one
yarn feed.

6. A knitting machine comprising a cir-
cular row of needles, a movable pattern mech-
anism having predetermined configurations
thereon, means responsive to said configura-
tions for traveling around said row in ad-
vance of the passage of a yarn feed to impart
pattern determining actuations to said
needles in accordance with said configura-
tions, a second movable pattern mechanism
having predetermined configurations there-
on, and means controlled by said second
mechanism for causing all of a group of
needles to be partially advanced prior to
said passage of said one yarn feed.

7. A knitting machine comprising a cir-
cular row of needles, a movable pattern mech-
anism having predetermined ‘configurations
thereon, means operating in advance of the
passage of a yarn feed for causing the differ-
ence in said configurations to be carried to
a group of said needles and then repeated in
a second group of needles, a second movable
pattern mechanism having predetermined
configurations thereon, and means contrsalled
by said second mechanism for causing all of
the needles in one of said groups to be par-
tially advanced and all of the needles in said
second group to be fully advanced prior to
said passage of said one yarn feed.

8. A knitting machine comprising a cir-
cular row of needles, a movable pattern mech-
anism ‘having predetermined configurations
thereon, means operating prior to a specified
advance of a yarn feed for tending to cause
the ‘difference in said configurations to be
carried to a group of said needles and then
repeated in a second group of needles, a sec-
ond movable pattern mechanism having pat-
tern configurations thereon, a drum con-
trolled by said second mechanism and mount-
ed for movement around said row and rotat-
ing in response to said movement, and means
mounted on said drum for rendering said first
means ineffective for one group of said
needles prior to said specified advance of said
yarn feed. ‘ o

9. A knitting machine comprising a cir-
cular row of needles, a pattern mechanism
having pattern determining configurations
thereon, a control member individual to each
of a plurality of needles, means controlléd by
said mechanism for setting said members, a
second pattern mechanism having configura-
tions thereon, a drum mounted for movement
around said row and rotating in response to
said movement, and means comprising slid-
able elements on said drum controlled by
said second mechanism for rendering said
first means ineffective. for one group of said
needles. ' :

10. A knitting machine comprising a cir-

1,866,945

cular row of needles, a movable jack individ-
ual to each of a plurality of said needles for
actuating the needles, a movable pattern
mechanism having predetermined configura-
tions thereon, means operating in advance of
a specified passage of a yarn feed for causing
the difference in said configurations to be
carried to a group of said jacks, a second pat-
tern mechanism having configurations there-
on, and means controlled by said second mech-
anism for resetting some of said jacks prior
to said specified passage of said one yarn feed.
11. A knitting machine comprising a cir-
cular row of needles, a control member indi-
vidual to each of a plurality of said needles,
a pattern strip having a plurality of configu-
rations in each of a plurality of rows for con-
trolling prior te the passage of a yarn carrier,
a group of said members in accordance with
said configurations, and a second strip sup-
ported independently of said first strip and
having a plurality of configurations in each
of a plurality of rows for controlling a group
of said members in a different manner after
the control by said first pattern strip but
prior to said passage of said yarn carrier.
12. A knitting machine comprising a cir-
cular row of needles, a plurality of yarn
feeds, pattern mechanism actuated by said
machine and having a plurality of different
configurations in each of a plurality of rows,
means tending to exercise a selective control
on said needles in accordance with said con-
figurations prior to the passage of a yarn
feed, a second pattern mechanism actuated by
said machine, and means effective after said
first means but prior to said passage of said

-yarn carrier and controlled by said second

mechanism for preventing certain of said
needles from being controlled in accordance
with said first mechanism.

13. A knitting machine comprising a ¢ir-
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cular row of needles, a drum mounted for -

movement around said row and rotating in
response to said movement, a plurality of
slidable elements mounted on said drum,
means for imparting selective actuations to
said elements, a plurality of slidable jacks
mounted for movement around said row and
selectively controlled by said elements, an ad-
justable cam mounted for movement around
said row which in one position is adapted to
control said needles and in a second position
is ‘inoperative to control said needles, and

means controlled by said jacks for moving

said cam from said second to said first posi-
tion.

" 14. A knitting machine comprising a row

of needles, a needle jack individual to each
needle, said jacks for certain groups of

.needles being of one type and of a second

type for other groups of needles, a pattern
drum mounted for movement around said row
and rotating in response to said movement
movable elements on said drum for individu-
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ally controlling said jacks, pattern mecha-
nism for controlling said elements, a second
drum mounted for movement around said row
and rotating in response to said movement
and having pattern determining elements
mounted thereon, and means controlled by
said second drum for collectively actuating
all of the needle jacks of one group of said
first type each in the same manner and for

0 collectively actuating all the needle jacks in

an entire group of said second type each in
the same manner but differing from the man-
ner in which the first types were actuated.
15. A knitting machine comprising a cir-
cular row of needles, a pattern drum mount-
ed for movement around said row and rotat-
ing in response to said movement, slidable
elements on said drum, means controlled by

said elements for controlling said needles, a

second pattern drum mounted for movement
around said row and rotating in response to
said movement, slidable elements on said sec-
ond drum, means for imparting selective
actuations to the elements on said drums, an
acdjustable cam adapted when in operative
position to control a plurality of groups of
needles, a second adjustable cam adapted
when in operative position to control other
groups of needles, means controlled by said
second drum for placing of one of said cams
into operative position and means for subse-
guently rendering said one cam inoperative.

16. A knitting machine comprising a cir-
cular row of needles, a pattern drum mounted
for movement around said row and rotating
in response to said movement, slidable ele-
ments on said drum, means for imparting se-
lective operations to said elements, a needle
jack individual to each needle and controlled
by said elements, a second pattern drum
mounted for movement around said row and
rotating is response to said movement, slid-
able elements on said second drum, means for
imparting selective actuations to the elements
on said second drum, an adjustable cam
adapted when in operative position to actuate
certain of said needle jacks in one direction,
a second adjustable cam adapted when in op-
erative position to actuate said certain jacks
in a different manner, and means controlled
by said second drum for rendering one of
said cams operative. '

17: A knitting machine comprising a circu-
lar row of needles, a plurality of yarn feeds,
a pattern drum for each yarn feed mounted
for movement around said row and rotating
in response to said movement, slidable ele-
ments on said drum, a perforated pattern
strip for imparting selective actuations, to
each of a plurality of said elements, a needle
jack individual to each needle, groups of said
jacks having butts at different levels from
other groups of said jacks, means controlled
by said elements on one drum for setting said
jacks in advance of the yarn feed for the said
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one drum, a second drum for each yarn feed
mounted in advance of its yarn feed but fol-
lowing the said first drum for each yarn feed
and mounted for movement around said row
and rotating in response to said movement,
slidable elements on each of said second
drums, a perforated pattern strip for impart-
ing selective actuations to the elements on
said second drums, an adjustable cam adapt-
ed to actuate the butts of certain groups of
said jacks, a second adjustable cam adapted
to actuate the butts of ‘other groups of said
needle jacks, and means controlled by one of
said second drums for bringing said first cam
into operative position and controlled by an-
other of said second drums for bringing said
second cam into operative position. '
18. A knitting machine comprising a nee-
dle cylinder; needles mounted on said cylin-
der, an adjustable needle jack mounted below
each needle, groups of said jacks having butts
on one level, other groups having butts at a
second level, cam means for actuating said
jacks to cause needles to be partially raised,
other cam means for causing said needles to
be fully raised, a plurality of yarn feeds, a
pattern drum for each yarn feed mounted for
movement around said cylinder and rotating
in response to said movement, slidable ele-
ments on said drums for controlling said
jacks, a perforated pattern strip for control-
ling said elements to cause certain of said
jacks within a group to be set to bring their
needles to a partially raised position, and to
cause other of said jacks within said group te
be set to fully advance their needles, a second
drum for each yarn feed mounted for move-
ment around said cylinder and rotating in re-

‘sponse to said movement, slidable elements

on said second drums, means for imparting
selective actuations to the elements of the
second drums, and means controlled by the
elements of said second drums for wiping out
the selective settings of said jacks by said
first drums.

19. A knitting machine comprising a row
of needles, pattern mechanism having pre-
determined configurations thereon, means re-
sponsive to said configurations and tending
to impart pattern determining actuations to
said needles in accordance with said config-
urations prior to the seizing of a yarn by said
ncedles, said means and said row being mount-
ed for relative movement in the operation of
gaid machine, and a second pattern mecha-
nism supported independently of said first
mechanism and effective prior to the said seiz-
ing of said yarn for preventing said means
from being effective for a group of said
needles, said mechanism and said row being

mounted for relative movement.

20. A knitting machine comprising a row
of needles, a plurality of yarn feeds, pattern
mechanism actuated by said machine and
having a plurality of different configurations
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in each of a plurality of rows, means tending
to exercise a selective control on said needles
in accordance with said configurations prior
to the seizure by said needles of a yarn from
one yarn feed, a second pattern mechanism
supported independently of said first mech-
anism and actuated by said machine, and
means effective after said first means but
prior to-said seizure of said yarn. and con-
trolled by said second mechanism for pre-
venting certain of said needles from being
controlled in accordance with said first mech-
anism. ‘ _
21. A knitting machine comprising yarn
manipulating members, pattern mechanism
having predetermined configurations there-
on, means responsive to said configurations
for imparting pattern determining actuations
to a plurality of said members in accordance
with said configurations prior to the manip-
ulation of a yarn by said members, a second
pattern mechanism supported independently
of said first mechanism and having predeter-
mined configurations thereon, and means re-
sponsive to the configurations of said second
mechanism and effective after said first means

“but effective prior to the said manipulation

of said one yarn for preventing said first
means from controlling one of said plural-
ity of members. .

22. A knitting machine comprising a row
of yarn manipulating members, pattern mech-
anism having predetermined configurations
and tending to impart selective actuations
to said members in accordance with said con-
figurations prior to the 'actuation of a yarn
by said members, said drum and said row
being mounted for relative movement, and
a second pattern mechanism supported in-
dependently of said first mechanism and
effective prior to the said actuation of said
one yarn for preventing said drum from
being effective for certain of said members,
said mechanism and said row being mount-
ed for relative movement. .

23. A knitting machine comprising a row
of yarn manipulating members, pattern
mechanism having pattern determining con-
figurations thereon for tending to impart
selective actuations to said members prior
to the manipulation of a yarn by said mem-
bers, a second pattern mechanism supported
independently of said first mechanism and

~operating prior to said manipulation of
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said one yarn and having pattern determin-
ing configurations thereon for preventing
said first mechanism from being effective on
certain of said members, said mechanisms
and said row being mounted for relative
movement.

24. In a knitting machine a row, of yarn

. manipulating members, a pattern record for
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a set of said members, pattern repeating

means for tending to impart to. said set and.

a second set of said members selective actua-
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tions in response to designations of said pat-
tern record, a second pattern record, and
a second pattern repeating means supported
independently of said first repeating means
for preventing said first pattern means from
being effective for one of said sets.

25. A knitting machine comprising a row
of yarn manipulating members, a pattern
record having a series of pattern designations
thereon, a set of pattern responsive means
for receiving and storing settings from suc-
cessive series of said designations, means
effective prior to the manipulation of a yarn
by said members for intermittently translat-
ing said settings into selective actuations of
said members unless otherwise prevented,
and pattern mechanism supported independ-
ently of said intermittent means and having
predetermined pattern characteristics for
automatically causing, prior to said manip-
ulation of said yarn, certain of said mem-
bers to be controlled in a different manner
than would follow from their exclusive con-
trol by said intermittently operating means.

26. A knitting machine comprising a yarn
feed, a row of yarn manipulating members,
a pattern record having predetermined con-
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figurations thereon, a plurality of movable

elements for receiving and storing selective
actuations from said record, pattern means
actuated by said elements for imparting se-
lective actuations to said members prior to
the manipulating of the yarn from said yarn
feed, said means and said row being mount-
ed for relative movement, a second pattern
record supported independently of said first
record and having predetermined configura-
tions thereon, a second plurality of movable
elements for receiving and -storing selective
actuations from said second record, and a
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second pattern means responsive to said sec-

ond elements for controlling said members
prior to said manipulation, said row and
said second pattern means being mounted for
relative movement.

27. A knitting machine comprising a plu-
rality of yarn feeds, a row of yarn manipu-
lating members, a pattern record having pre-
determined configurations thereon, a plural-
ity of movable elements for receiving and
storing selective actuations from said record,
controiling elements individual to said mem-
bers for controlling the manipulation of the
yarn by said members, pattern means actu=
ated by said movable elements for selectively
actuating said controlling elements prior to
the manipulation of a yarn by said members,
a second pattern record, a second plurality of
movable elements independent of said first

‘movable elements for receiving and storing

selective actuations from said second record,
and a second pattern means controlled by
said second movable elements for altering
the selective actuations of said controlling
elements produced by said first pattern
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means, said controlling elements being con-
trolled successively by both of said pattern
means prior to said manipulation of a yarn,
said row and said two pattern means being
mounted for relative movement.

28. A knitting machine comprising a cir-
cular row of yarn manipulating members
divided into n groups, where » is any in-
teger, a pattern drum mounted for movement
around said row and rotating on its own axis
in response to said movement for controlling
said members, said drum rotating » times
around its own axis for one complete move-
ment around said row, and a second pattern
drum mounted for movement around said
row and rotating on its own axis in response
to said movement for controlling said mem-
bers, said second drum rotating (n plus 1)
times around its own axis for one complete
movement around said-row.

29. A knitting machine comprising a cir-
cular row of needles, a control member in-
dividual to each needle, said control mem-
bers being arranged in groups of one type
separated by groups of a second type, a plu-
rality of yarn feeds, a pattern record, pat-
tern means responsive to said record for
individually actuating said members, said
means and said row being mounted for rela-
tive movement, cam means adapted to wipe
out the actuations of said members by said
pattern means for a group of said members
of one type, said cam means and sald row
being mounted for relative movement; and
pattern mechanism responsive to the opera-
tion of said machine for placing said cam
means in an operative position while said cam
means is opposite a group of said members
of the second type.

30. A knitting machine comprising a cir-
cular row of needles, a control member in-
dividual to each needle, said control members
being arranged in groups of one type sepa-
rated by groups of a second type, a plurality
of yarn feeds, a pattern record, pattern means
responsive to said record for individually
actuating said members, said means and said
row being mounted for relative movement, a
cam means adapted to wipe out the actua-
tions of said members by said pattern means
for a group of said members of the first type,
a second cam means adapted to wipe out the
actuations of said members by said pattern
means for a group of said members of the sec-
ond type, said cam means and said row be-
ing mounted for relative movement, and pat-
tern mechanism responsive to the operation
of said machine for actuating said first cam
means when said first cam means is opposite
a group of said members of the second type
and for actuating said second cam means
when said second cam means is opposite a
group of members of the first type.

81. A knitting machine of the cylindrical
type comprising a row of vertical needles, a
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cam contacting with said needles for raising
said needles to a partially elevated position
but insufficient in height to form loops, a slid-
ableelementindividual to each needle adapted
to be interposed in one position between said
cam and its needle whereby the passage of said
cam raises such a needle to full knitting posi-
tion,each of said elements in a second position
being out of contact with said cam and its
needle and pattern means for controlling the
movement of said elements from said second
position to said first position.

32. A knitting machine comprising a nee-
dle cylinder, a circular row of needles mount-
ed on said cylinder, cam means traveling
around said cylinder for raising said needles
to a certain level, 2 movable element for each
of a plurality of said needles, each element
in one position being adapted to be inter-
posed between said cam means and the needle
associated with the said one element where-
by the passage of said cam means raises such
a needle to a level higher than said certain
level, each of said elements in a second posi-
tion being free from actuation by said cam
means, and pattern means for selectively
setting said elements in said positions prior
to a passage of said cam means.

33. A knitting machine comprising a row
of needles, yarn feeds therefor, a cam for
partially advancing said needles to a point
insufficient to form loops of said yarn, a mov-
able element individual to each needle adapt-
ed to be interposed in one position between
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said cam and its needle whereby the passage

of said cam advances such a needle to full
knitting position, each of said elements in a
second position being free from actuation by
said cam, and pattern means for controlling

the movement of said elements from said sec- - -

ond position to said first position.
In witness whereof I hereunto subscribe
my name this 80th day of June, 1930.
VINCENT LOMBARDI.
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