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This invention relates to a new and useful im-
provement in flat knitting machines and speci-

- fically to the mechanisms for controlling the

movements of the carrier rods.

While the invention may be utilized for othnr
purposes it is of particular advantage in the
knitting of “ringless” fabric of the type disclosed
in my application No. 701,737 filed December 11,
1933, and for that reason the form shown in the

-drawings and described ‘in the specification is

that suitable for knitting this type of ringless
fabric.

As is well known, the rings or stripes which
frequently mar the appearance of sheer silk
hosiery are caused primarily by lack of uni-

formity in the thread - which, in spite of the -

greatest care in manufacture, varies in diameter
in different parts and also because it has been
the practice to knit such hosiery from a single
thread. This brings such inequalities into adja-
cent courses, thereby accentuating them and
producing the objectionable variations in thick-
ness of the fabric commonly known as rings.
The difficulty has been largely overcome by em-
ploying instead of one thread say three separate
threads utilized in rotation in successive courses
so that the same thread appears only in .every

. third course.

30

35

40

45

&0

While this method of knitting has substan-
tially eliminated the objectionable rings it has in-
troduced a serious defect at the extreme edge of
the fabric. In fact, it is impossible to obtain
a good edge for the reason that between the end
of one course knit with a thread and the begin-
ning of the next course knit with the same thread
there is a loose or floating length of the thread
lying across the ends of the two intervening
courses. Since this is true of each of the threads,
the fabric over its entire length is bordered by
three such floating threads.
times caught by chance into the intervening
courses, but usually hang loosely along the edges
of the fabric where they may easily be cut or
become entangled with the needles causing
breakage and damaging the fabric. They also
make neat seaming extremely difficult. »

By the invention of this application although
three carriers are used to lay three separate
threads in successive courses a ringless fabric
is produced in which there are no floating
threads. To the contrary, each of the three
threads is knit into each course, one forming the
main full width course and the other two being

These are some- -

(CI. 66—127)

knit into the respective selva.ges of the same
course.

The invention, in addition to providing simple'

and efficient means for imparting to the.carrier
rods the motion required for laying the threads
in this manner, also. insures that the carrier
rods involved are positively positioned against
their limiting stops at the end of each stroke
and that they are not dragged out of posiftion
through interference between the different car-
riers. This is accomplished without utilizing
the latches which have been considered neces-
sary to hold the carrier rods against their
end stops. Also the burden upon the frietion
rod is greatly reduced so that less power is re-
quired and smoother operation secured.

In addition, the invention permits of the knit-
ting of a “triple heel” or “heel within a heel” by
means of five carriers instead of the usual min-
imum of seven, thus freeing two carriers for
other uses. In spite of the continual demand
for more and more carriers manufacturers of
flat knitting machines have been unable to equip
their machines with more than eight and, gen-
erally, with not more than seven. This inven-
tion which, in effect, increases the number of car-
riers by two, is of great practical importance, par-
ticularly since it can be applied without difficulty
to old machines having a more limited number
of carriers.

A form of this invention suitable for knitting
the type of ringless fabric described is shown in
the drawings, in which

Figure 1 is a plan view of a part of a ﬂat
knitting machine equipped with this invention;

Fig. 2 is a front elevation of the right end of-

Pig. 1 viewed from the line 2—2 in the direc-
tion indicated by the arrows;

Fig. 3 is an end elevation of a part of the car-
rvier rod driving mechanism shown in Fig. 1
viewed from the line 3—3 in the direction of the
arrows; :

Fig. 4 is an end elevation of the adjustable

30

carrier rod stop mechanism shown In Fig. 1 4§

viewed from the line 4—4 in the direction of the
aIrows;

Fig. 5 is a diagrammatic illustration of the loop
arrangement of the ringless fabric which can be
knit by this invention;

Fig, 6 is a diagrammatic illustra.tion of a stock-
ing leg blank knit in this manner; -

Fig. 7 illustrates diagrammatically the manner
Ei ;vhmh the courses of the fabric of Fig. 5 are
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Fig. 8 is a diagrammatic illustration of the
movement of the carrler rods during the laying
of these courses;

Figs. 9, 10, 11 and 12 {llustrate diagrammatical-
ly the positions assumed by the carrier rod oper-
ating and controlling devices during the knit-
ting of this fabric; and

Figs. 13 and 14 illustrate diagrammatically the
operation of other carrier rod operating and con-
trolling devices. :

As an aid to understanding the form of the in-
vention selected for description herein a more de-
tailed explanation nf the peculiar type of ringless
fabric knit by it and the manner in which the
threads are laid will be of value. As already gen-
erally stated the outstanding characteristics of
this fabric is that it is ringless and possesses
neat reinforced selvages formed of the same
threads as the full width courses and without
floating threads.. These selvages may be very
narrow so that they disappear in the seam or as
much wider as desired.

To produce three thread ringless fabric of this
character three thread carriers work simulta-
neously upon each course, one laying a thread
across the entire width of the fabric and the
other two laying other threads across the respec-
tive selvages. Fig. 7 illustrates diagrammatically
the threads as they are laid in six consecutive
courses. As shown in diagram A of Fig. 7, when
thread 3 is laid from right to left across the full
width of the fabric as shown at 3s, thread 2 is laid
across the right selvage as shown at 2@, and
thread [ across the left selvage as shown at 1=,
‘When the course is knit a fabric with a reinforced
selvage is produced and all three threads are con-
tained therein.

Diagram B of Fig. 7 illustrates the first course
described above and also the second course. In
this second course the carriers have traveled from
left to right. Thread 3 which during the first
course was laid across the full width of the fab-
ric is now laid in this second course across the
left selvage only (3®). Thread 2 is again laid
across the right selvage in the direction opposite
to that of the first course (2). ‘Thread | is laid
across the full width of the fabric (ib), complet-
ing the laying of the three threads for the second
course which, when knit, will have the same char-
acteristics as the first course, all three threads
being incorporated therein. ’

The laying of the third course is illustrated in
Diagram C of Fig. 7. In this the threads are laid
fromw right to left, thread 3 being laid back across
the left selvage again (3¢), thread 2 across the
full width of the fabric (2¢) and thread | across
the right selvage (l¢). .

For the next course (Diagram D of Fig. )
thread 3 is Iaid across the full width of the fabric
for the second time (3¢) but from left to right,
thread 2 is laid across the left selvage from left
to right (2¢) and thread I is laid back across the
right selvage also from left to right (14).

This method is continued as shown in Diagrams
E, F' and G of Fig. 7, each thread being laid across
the full width of the fabric in every third course
and across one selvage or the other in each of the
two intervening courses. The new course in each
of these diagrams is indicated as in the earlier
diagram by the numeral {, 2 and 3 followed by
letters corresponding to the identifying letter of
the diagram. Each course contains all three
threads and there are no loose or floating threads

" at the edges or elsewhere, although each thread

in the main body portion of the fabric between

2,018,059

the reinforced selvages is separated by two other
threads to carry out the “ringless’ structure. '

The fabric may be narrowed as desired without
interfering with this method of knitting the usual
narrowing attachment being employed. The ex- §
pression “full width of the fabric” as used herein
refers, of course, to the fabric from one edge to
the other, irrespective of whether it is of its
greatest width or less as the result of narrowing.

The structure of the fabric produced in this 10
way is diagrammatically shown in Fig. 5 which
shows one selvage and a fragment of the body
and how the courses numbered A—F, correspond-
ing with the similarly numbered diagrams of Fig.

7, are incorporated. Only two threads appear 15
in the selvage of Fig. 5, the other thread being
found, of course, in the other selvage which is
not shown but which has the same loop arrange-
ment. The completely and symmetrically looped,
reinforced edges of the selvages without floating 20
threads is clearly shown.

The movements of the carrier rods required to
carry out the above described thread laying op-
erations are diagrammatically illustrated in Fig.

8. In Diagram AA of this figure the three rods 28
i*, 2* and 3r are shown in their positions for the
beginning of the first thread laying operation
already described and shown in Diagram A of Fig.

7. Each of the following diagrams of PFig. 8 are
lettered to correspond with the equivalently let- 80
tered diagram of Fig. 7. The vertical lines 6 and

T represent the usual end stops carried by the
narrowing heads.

In Diagram AA of Fig. 8 carrior rod I is posi-
tioned so that its carrier is over the inner edge 35

“of the left selvage and rods 2t and 3r rest against

their right end stops 1. 'To lay the course repre-
sented by Diagram A of Fig. 7 all of the rods move

to the left rod I* laying thread | across the left
selvage, rod 2 laying thread 2 across the right sel- 40
vage, and rod 3 laying thread 3 across the full
width of the fabric. At the end of this opera- -
tion the carrier rods assume the positions shown
in Diagram A of Fig. 8. i

To lay the following course represented by Dia- 45
gram B of Fig. 7 the carrier rods move to the right,
as shown in Diagram B of Fig. 8, rod Ir laying
thread | across the full width of the fabric and
rods 2F and 3 laying threads 2 and 3 respectively,
across the respective right and left selvages. In 50
the following course (Diagram C of Figure 7) the
rods all move back to the left again, rod Ir trans-
porting its carrier and laying thread | across the
right selvage, rod 2r laying thread 2 across the
full width of the fahric, and rod 3¢ laying thread 55
3 back again across the left selvage, as shown in
Diagram C of Fig. 8. .

In laying the next course (Diagram D of Fig. 7)
the rods move as shown in Diagram D of Fig. 8,
rod I* moving back to its end stop T to lay thread 60
I back across the right selvage, rod 2 traversing
the width of the left selvage to lay thread 2 across
that selvage, and rod 3t making its second com-
plete traverse to lay yarn 3 for its second full
width course. - ; ‘ 65

The succeeding carrier rod movements will be
understood readily from Diagrams E, F and G of
Fig. 8 in conjunction with the corresponding
thread laying diagrams of Pig. 7. It will be
noted that each carrier rod performs a three 70
course cycle, laying a thread the full width of the
fabric in one course, across a selvage in the next
course and again across the same selvage in the
third course after which it again lays a full width
course in the opposite direction followed by two 75
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courses in the opposite selvage but otherwise
similar to those described above. It will also be
noted that the above cycle for each rod begins one
course after that of another rod so that each rod
is in continuous operation and the capacity of the
machine is not reduced by the relatively complex
character of the knitting as compared with plain
fabric. It will also be noted that at the end of
each course two carrier rods rest against end
stop 6 or 1, whereas the third rod has stopped with
its carrier over the inner edge of a selvage and,
therefore, is not in contact with either end stop.

To operate the carrier rods in the manner de-
scribed is the primary object of this invention. A
form of mechanism for this purpose is shown in
PFigs. 1-4 and 9-12, and a modified form in Figs. 13
and 14.

The knitting machine, as a whole, may be of
the standard flat type. In Fig. 1 all carrier rods
are omitted for the sake of clarity, except the
three rods Ir, 2r and 3F required for knitting the
fabric. Corresponding end stops are diagrammat-
ically indicated at 6 and 7 on the usual narrowing
The standard reciprocable fric-
tion rod 12 is also utilized upon which is mounted
a friction box 13 provided with the usual fric-
tional devices. Upon friction box {2 are pivotally
mounted fingers 14, 15 and 16, the respective
lengths of which are such that their ends overlie
carrier rods fr, 2r and 3* respectively. All three
fingers are mounted on a common shaft 17 in
such a way that they may be individually rocked
in a vertical plane.

These fingers also extend rearwardly from
their pivots as arms {8, 18 and 20 which terminate
substantially beneath cross bar 2! of frame 22,
which is also mounted upon or is an integral part
of friction box 13. The sides of frame 22 are ex-~
tended downwardly to form supports for a bear-
ing 23 slidably surrounding a shaft 24 so that
frame 22, although it can slide longitudinally, is
rigidly braced against other movement insuring
that the various parts of the device will be main-
tained in correct position with respect to the car-
rier rods. Each of the arms 18, 18 and 20 is con-
nected to cross bar 21 of frame 22 by means of 2
spring 25. Thus, normally, the fingers will be
maintained in “down” position with their ends
slightly above their respective rods.

'Rocking of fingers {4, 15 and 16 is automati-
cally effected by cams 26, 27 and 28 respectively,
mounted on a changing shaft 28 which is rotata-
bly mounted in suitable bearings so that it over-
lies the rear end of arms 18, 19 and 28. Each of
the cams 26, 2T and 28 is slidably mounted upon
changing shaft 29, the hub of each being provided
with one or more splines 30 which engage with
corresponding spline slots 31 in changing- shaft

29. Thus although cams 26, 27 and 28 are slid--

able upon changing shaft 29 any rotation of shaft
29 will impart a corresponding rotation to the
cams.

Cams 26, 2T and 28 are mounted in proper po-
sition with respect to each other and to the arms
48, 19 and 26 by any suitable means and engage
with those arms through the medium of a roller
32 on each arm. Thus when friction box §3 is
reciprocated by friction rod i2 not only the fingers
14, 15 and 16 and arms {8, 19 and 20 but also
rollers 32 and cams 26, 27 and 28 will reciprocate
as a unit, the cams sliding along shaft 24 and
maintaining their operative alignment with the
arms. “Each of cams 26, 27 and 28 is so shaped
and its working surface so distributed about the
shaft that the finger which it controls will be

3

maintained in its raised and lowered positions at

" appropriate times during the knitting operation
" by suitable rotation of shalt 29.

Shaft 29 may be rotated by any suitable mech-
anism which will impart proper timing to the 5
cams. The mechanism shown in Fig. 1 for rotat-
ing shaft 29 consists of a cam 35 upon the main
cam shaft 35 which operates a rock lever.37

‘through roller 38. Lever 37 in turn rotates shaft

29 in a step by step manner through a paw! 39 and 19
ratchet wheel 40. This form of drive is well
known to those skilled in the art and can be
designed by them to impart the required rotation
to shaft 29 to harmonize its action with the knit-
ting cycle. 15

The purpose of fingers 14, 15 and 16 and the
assoclated mechanism described is to propel, in
accordance with the requirements of the knitting,
the two carrier rods whose thread laying strokes
terminate at an end stop. The third rod is pro- 20
pelled by other means to be described although
also under control of one of fingers 14, 15 or 16. '

The driving connection between these fingers
and the carrier rods may consist of drive blocks 41,

42 and 43 mounted upon rods {7, 2F and 3* respec- 25
tively, and so positioned upon the rods as to be
engageable with fingers 14, 15 or 16 respectively
throughout o carrier rod stroke. Each drive
block may consist of a metallic block attached
to and projecting above its carrier rod and pro- 30
vided with sloping surfaces 44 and 45 leading up

to a centrally positioned rectangular depression
46 of suitable size to receive the end of a finger
(see Fig. 9 for example). It will be apparent that
whatever during the reciprocation of the friction 35
rod one of the fingers {4, 15 or 16 is engaged in
the recess 46 of its corresponding drive block, a
carrier rod will be reciprocated, provided it is not
otherwise restrained.

Additional means for reciprocating the carrier 40
rods is also provided. ‘These are shown in Fig. 1
and one of them in Fig. 2. It consists of two rods
80 and 81 mounted in suitable brackets 82 and 83
on the left narrowing head and paralleling the
carrier rods. Extending between rods 80 and 81 45
and adjustably attached to them is a yoke 84.
Another similar yoke 85 also extends between rods
80 and 81 but is slidably mounted upon them be-
tween yoke 84 and the outer end of the narrowing
head. Between yckes 84 and 85 is an expansion 59
spring 86 which urges yoke 85 towards yoke 84,

Upon yoke 85 is mounted a drive plate 87 with
its face lying above and across the carrier rods
and slidable vertically so that it may be engaged
with and disengaged from stops 88, 89 and 90 on 55
carrier rods §r, 2r and 3r respectively. The ob-
ject of mate 87 is to drive the carrier rod which 1s
to lay a thread inwardly across the left selvage;
rod 3r of Diagram B, Fig. 8, for example. Conse-
quently yoke 84 will be positioned upon rods 80 60
and 81 so as to maintain plate 87 in engagement
with stops 88, 89 or 90, as the case may be, upon
the carrier rod in question and under sufficient
tension, through spring 86 acting through sliding .

" yoke 85, to cause plate 81 to reciprocate the rod 63

at the required speed inwardly across the selvage
and to hold it securely in position at the termina-
tion of this movement.

A similar arrangement of yokes, plate and
spring is positioned upcn the: right narrowmg
mechanism but des1gned to operate in the opposite
direction. It is identified in Figs. 1 and 2 by rods
91 and 92, fixed yoke 93, sliding yoke 94, spring
95 and drive plate 971. The corresponding stops 75



10

15

20

26

30

85

40

45

50

55

60

65

75

4

on rods I7, 2r and 3r respectively are shown at 38,
99 and 100.

The description thus far has included two sep-
arate means for driving the three carrier rods,
one the fingers 14, {§ and 16 for driving the rods
in any stroke which is to terminate at an end
stop and the other plates 87 and 97 and its asso-
ciated yokes and springs for driving any of the
rods inwardly across a selvage.

In the upper leg portion of the stocking as at
10i in Fig. 6 the reinforced selvage will ordinarily
be, say, two needles in width so that it will dis-
appear in the seam. Therefore, the inward {ravel
of the carrier rods working upon the selvages must
bhe limited to the required distance.

When the portion which includes the heel splice
is knit, the knitting is continued without change
with the exception that the selvage is widened
to the equivalent of say sixteen needles to form
the splice, as indicated at 102 in Fig. 6. For this
purpcse the inward travel of the carrier rods
working upon the selvage must be increased.

Therefore, the means described for-driving the
carrier rods inwardly across the selvage must
have a range of movement at least as great as,
and preferably somewhat greater than, the maxi-
mum movement of the carrier rods. Specifically
the space between yokes 93 and 94 (Fig. 2) and
between yokes 84 and 85 must be greater than
the greatest distance traversed by the carrier rods
working upon the selvages. :

The means shown in the drawings for limiting
the travel of these carrier rods to the required dis-
tances consists of two sets of three latch stops,
each mounted upon individual, vertically swing-
able levers. One set is carried by each narrowing
head and one latch stop of each set controls the
inward travel of a carrier rod across a selvage, as
will be explained. The set of levers upon the left
narrowing head are shown at 47, 48 and 49 in Fig.
1, hinged upon a shaft 50. The set of levers upon
the right narrowing head is shown at 5{, 52 and
§3 in Fiig. 1 hinged upon a shaft 54. . They are also
shown in greater detail in Fig. 2. Since the other
set of levers 47, 48 and 49 is identical with the ex-
ception that they face in the opposite directions,
as will be evident from Figs. 1, 9, 10, 11 and 12, the
detailed showing of one.set in Fig. 2, as clarified
by Figs. 9-12, will suffice for both. Each of the
levers is urged downwardly by a spring 67.

Levers 47, 48 and 49 are provided respectively
with latch stops 55, 56 and 571. Levers §i, 52
and 53 respectively, are provided with similar
latch stops 58, 59 and 60, the three stops of each

set lying directly above the path of travel of car-

rier rods {7, 2* and 3 in the order named. Each
stop is provided with two. stop faces, facing to-
wards the respective ends of the machine.
These faces are numbered as follows—

Stop 55 Faces 552 and 55

Stop 56 Faces 56 and 56v

Stop 51 Faces 57* and 5T

Stop 58 Faces §8* and 58P

Stop 59 Faces §9* and 59

Stop 60 Faces 60s and 60° .

Each lever is also provided at its free end with
a downwardly depending shoe, those for levers
47, 48 and 49 being shown at 61, 62 and 63 in Figs.
9-12, and those for levers 51, §2 and 53 at 64,
65 and 66 and also in Fig. 2, Shoes 61 and 64
overlie the path of carrier rod 3+, shoes 62 and 65
overlie the path of carrier rod Ir, and shoes 63
and 66 overlie the path of carrier rod 2r, all as
shown in dotted lines in Figs. 9-12, the respec-

2,018,059

tive levers being suitably formed to make this
possible as best shown in Fig, 1.

To cooperate with these stops and shoes each
carrier rod is equipped with two opposed but
otherwise identical combination shoe lifter anda s
stop blocks pusitioned adjacent the ends of the
carrier rods so as to be engageable with the stops.
The combination blocks for carrier rod I* are
shown at 68 and 7, those for carrier rod 2r at
69 and 72, and those for carrierrod 3+ at 10 and 13 10
(see Figs. 1, 9-12). Each block Is provided with
an.inclined surface 74 and a depression 15 to
receive the latch stop on the corresponding lever,
the face 16 of the depression being adapted to
engage with the stop faces of the latch stop, and a 15
shoe lifter 762, The stop faces §5*—60= on stops
§5—68 are so positioned with respect to to the
stop face 76 of the corresponding combination
stop blocks 68—13 on the carrier rod that when
& rod is resting against its end stop there will 20
be a space between the stop faces equal to the
distance the carrier rod must travel to lay the
thread inwardly across a selvage, such as {01 in
Fig. 6, say a two needle selvage. Stop faces
555.—60> on the latch stops are so positioned 28
that under similar conditions the space between
them and the stop faces 76 of the carrier rod stop
blocks is equal to the width of the wide selvage
or high heel splice 102 (Fig. 6), say sixteen
needles. 30

Means for swinging levers 47—48 and 51—53
to bring stop faces 552——60% or stop faces 51>—8Qb
into engageable position with the carrfer rod
stop blocks or to prevent such engagement is pro-
vided by a transverse cam 771 having low, me-
dium and high lifts 102, 103 and (04 respectively,
When low lift 102 is engaged with the levers they
assume their lowermost position and stop faces
§52—60~ are then engageable with the carrier
rod stop blocks. When intermediate lift 103 en- 40
gages the levers they are lifted sufficiently to
cause stop faces 55»—80% to clear the carrier
rod stop blocks and to permit stop faces 55*—gQb
to assume engaging position. When the high lift
104 engages with the levers they are lifted sufi- 45
ciently to cause all of the stop faces to clear
the carrier rod stop blocks. To rotate cam 17
as directed a manusally operable handle 105 is
provided, )

The operation of the device will be best under- 50
stood from Figs. 9-12. In Fig. 9 the carrier
rods are in the same position as in Diagram A-—A
of Fig. 8. That is to say, they are ready to move
to the left as shown in Diagram A of Fig. 8 to
lay the three threads of the first course as illus- 55
trated by Diagram A of Fig. 7. As already de-
scribed, rod 3¢ which rests against its right end
stop T will traverse the full width of the fabric,

It will be driven by the friction rod 12 through 60
finger 16 which has been permitted to enter °
depression 46 in drive block 43 on carrier rod 3¢
by cam 28 on shaft 29. Drive plate 97 is in its
extreme position to the right, as shown in full
line, pressing against carrier rod stop 100. Latch 5
stop 60 is lifted out of engageable position with
carrier rod stop block 13 on carrier rod 3* be-
cause shoe 66 rides upon shoe lifter 16 on car-
rier rod 2* which is also against right end stop

1. Therefore, carrier rod 3r, is free to move to 7
the left over the full width of the fabric under
the guidance of finger 16. -

Carrier rod 2r is also ready to move inwardly
to the left across the right selvage. It is driven
by drive plate 87 which presses against carrier 75
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rod stop 99 as shown in full line. However, latch
stop 59 rests in the depression 18 of carrier rod
stop 12 with its stop face §9% in position to en-
© gage stop face 76 of the carrier rod stop 72 be-

5 cause with rod I in the position shown on the
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inner edge of the left selvage shoe 65 cannot en-
gage with its shoe lifter 162 on stop block 71 on
carrier rod Ir. Therefore, when carrier rod 2r
moves it will be arrested by the carrier rod stop

block 59 when its carrier reaches the inner edge °

of the right selvage. Carrier rod 2r cannot move
until carrier rod 3r starts because as already
stated drive plate 97 is restrained by a stop 108 on
carrier rod 3 with which drive finger 1§ is en-
gaged. Finger §6 has been lifted by cam 27 out
of engagement with drive block 42 on carrier rod
2r so that it has no operative effect upon that rod.

Carrier rod I rests above the inner edge of
the left selvage, being maintained there by stop
55 whose face 55 engages with face 16 on car-
rier rod stop block 68 to resist the inward pres-

- sure of drive plate 87 acting against carrier rod
stop 88. Carrier rod I is free to move, however,
to the left across the left selvage whenever a driv-

_ing force is applied since its stop block 711 is dis-
engaged from latch stop 98. Drive finger 14 has
been rocked up by cam 26 so that it is out of en-
gaging position with drive block 41 on carrier
rod Ir. ’

*When the friction rod moves to the left carrier

“rod 38r will be driven along with it across the
full width of the fabric, as shown in Fig. 10,
Carrier rod 2r will be driven by drive plate 87 in-
wardly across the right selvage when it will be

_arrested by latch stop 59 as already explained.
Carrier rod | remains motionless until finger i4,
which at some point in the earlier part of the
stroke has been allowed to drop into operating
position by cam 28, strikes drive block 41, rides
up sloping surface 45, snaps into recess 46 and
then propels rod I outwardly across the left
selvage until arrested by end stop 6.

The first course (Diagram A of Fig. 7) is now
completed and the carrier rods are in the posi-
tion shown in Fig. 10. The arrival of rod 3 at
its end stop 6 has raised shoe 6! of latch stop
lever 47 so that latch stop 55 is inoperative upon

“the carrier rod stop 68 of carrier rod 1. Drive
plate 87 has been moved to the left by stop 88
and is prevented from reacting under the urge
of spring 86 by drive finger {4 which remains en-
gaged with drive block 44. Carrier rod ir is,
therefore, in condition to make a full traverse to
the right to lay the next full course, as shown by
Diagram B of Fig. 7. .

Carrier rod 2t is ready to be driven to the right
outwardly across the right selvage when a driv-

_ ing force is applied thereto through drive finger
15. Carrierrod 3 will operate inwardly across the
left selvage under the drive of drive plate 86
acting upon stop 30 when the restraining effect
of stop 88 on carrier rod i is removed.

‘When the friction rod reciprocation occurs car-
rier rod { will be propelled by drive finger {4

- over the full width of the fabric. This will re-
move stop 88 from contact with drive plate 87
permitting drive plate 87 to propel carrier rod
3r inwardly -over the left selvage until arrested
by the engagement of stop face 57¢ on latch
stop 57 with face 76 on carrier rod stop 70. This
latch stop is operative since its shoe 63 is not en-
gaged by shoe lifter 762 on carrier rod 2r.

- While carrier rod (* is in movement drive fin-
ger 15 is permitted to drop by cam 27 and will

- Witimately strike drive block 42 on carrier rod

5

2r, snap into recess 46 and then propel rod 2r
across the right selvage until end stop 71 is con-
tacted. The carrier rod movements for the sec-
ond course (Diagram B Fig. 7) have now been
completed, the carrier rods being in the positions
shown in Fig, 11. .

For the following course (Diagram C of Fig. 7)
the mechanism operates as follows: Rod 2 will
lay the full width course, being driven by drive
finger 15. Latch stop 59 was disengaged from
stop block 12 on this carrier rod by the lifting
of its shoe 656 by shoe lifter 16* on carrier rod
{* at the termination of the last stroke so that

10

rod 2* is free to move over the full course, When -

carricr rod 2r starts across the full course spring
95 will cause drive plate 97 to follow the receding
stop 89. Drive plate 97 being also in engagement
with carrier rod stop 98 on carrier rod I* it will
drive that rod inwardly across the next selvage
until arrested by engagement of stop face 58 of’
latch stop 88 with face 16 of carrier rod stop
11. During the movement of carrier rod 2 finger
16 has been permitted to drop so as to be en-
gageable with drive block 43 on carrier rod 3¢
when 1t passes across it to drive this rod out-
wardly across the left selvage, as already indi-
cated.

The rods are now in the positions shown in
Pig. 12. Each of them in succession has laid &
full width course and has operated upon a selvage
in each of the other courses, At the end of each
stroke the rod which is to make the next full
width course is engaged with a drive finger {4, 15
or 16 and, consequently, held securely against its
end stop; the rod which is to traverse a selvage
inwardly, has also been tinder the control of a
finger 4, 16 or I8 until after the end of ifs
previous stroke and, consequently, is also defi-
nitely positioned against its end stop. The rod
which is to move outwardly across the other
selvage is positively positioned with its carrier

. above the inner edge of the selvage by the latch

stop and drive plate which act in opposition to
each other. Therefore there is complete as-
surance that the rods will be correctly positioned
at the beginning of each stroke. .

Throughout the greater part of each stroke
the friction rod is required to move only a sin-
gle rod—that making the full traverse—so that
the greater part of the driving effort usually re-
quired is eliminated. One rod is driven by an
entirely separate drive, typified by drive plate 87
or 97 which also assists the friction rod in start-
ing the rod making the full traverse, thus re-
ducing the strain upon the friction rod and fric-
tion still more. The latch stops which arrest the
inward movement of the salvage carrier rods are
operated by the rods themselves, the rod just
ending a full traverse raising the latch stop of
the rod required for the following full width
traverse without affecting the others. Therefore,
the correct peformance of this operation is ab-
solutely certain and imposes no appreciable ad-
ditional burden upon the machine. In spite of
the lengthy description required for full under-
standing, the invention is extremely simple and
may be applied without difficulty to existing knit-
ting machines. o

To knit the high heel portions 102 (Fig. 6) cam
117 is rotated to engage intermediate lift 103 with
levers 47—49 and 5(—53 so that latch stop faces
95v—60P (instead of 552—60%) will become en-
gageable with carrier rod stops 68-—13 respec-
tively. This permits the inward travel of the car-
rier rods across the selvages to increase to the
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required amount (assumed to be the equivalent
of sixteen needles). Otherwise the adjustment
and operation of the mechanism continue un-
altered.

An alternate or supplementary form of the
mechanism is included in Fig. 1 and is also shown
in Figs. 4, 13 and 14. Although this modifica-
tion is quite capable of doing everything that can
be done by the form already described, and cer-
tain additional things, both forms may be em-
ployed togeuvaer to advantage.’

A limitation inhierent in the devlce heretofore
described - is that~ it is incapable of making a

‘selvage reinforcement the inner edge of which

is not parallel to the outer edge. This necessarily
results from the mounting of the latch stops upon
the narrowing heads so that any variations in
selvage width other than provided for by multi-
ple latch stop faces such as 85~—§0* and 55*>—60P
can be obtained only by a similar variation at
the outer edge of the fabric.

Other variations in the selvages and, particu-
larly, in the high heel, are sometimes desired.
For example, an attractive type of high heel is
shown at 103 in Fig. 6, in which the heel splice is
progressively widened the inner edge appearing

as a graceful curve. 'To provide for such knitting -

8 different means of controlling the selvage car-
rier rods is dequired so that the inward travel
of these rods can be progressively increased with-
out affecting the outer edge.

‘The only modification required is the transfer
of the latch stops and supporting levers from the
narrowing heads to supports which can be moved
inwardly and outwardly as much and whenever
desired, independently of the end stops on the
narrowing heads, and providing on each carrier
rod a pair of stop blocks to cooperate with the
latch stops in arresting the inward travel of
selvage carriers in the manner already described.
Since this drive, when it i3 in operation, performs
all of the required functions latch stops 55—80
are rendered inoperative by engaging the high
lift of cam 77 with levers 47—49 and 51—F53.

As shown in Figs. 1 and 4 this alternative or
supplementary device consists of a spindle {04s
having oppositely threaded halves rotatably
mounted in suitable brackets, such as brackets
105 attached to shaft 24 and also engaging with
shaft 29 so that the spindle is rigidly held in
correct position., Upon the threaded halves of
spindle 104* are internally threaded nuts (06 and
107 from which arms 108 and 109 respectively ex-
tend across the carrier rods. Nuts 106 and 107
are prevented from turning about spindle 104
by extensions 106* and 107* which terminate in
bearings 106 and {07* slidable upon shaft 24.
Therefore, arms {08 and 109 are also securely
held against rotation about spindle 104* but can
move with nuts 106 and 107. .

Means for rotating spindle i04* so that nuts
106 and 107 and arms 108 and 109 may be moved
away from each other is provided by the ratchet
wheel 110, pawl {11, rock lever 112, cam roller
113 and operating cam {14 on main cam shaft 36.
Roller 113 is slidable upon its shaft 115 into and
out of engagement with cam 114 so that spindle
§{04= will be rotated only when desired. Conirol of
roller {13 may be effected through the usual link-
age to a pattery chain which is too well known to
require showing or explanation and hence is
merely indicated at {186,

A similar means may be utilized to move nuts
106 and 107 toward each other but in order to
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simplity the drawings the means for this pur-
pose is shown as & hand wheel 117. This wheel
may also be used to move the nuts outwardly
whenever desired.

Arms 108 and (89 act as supports for two sets 5
of hinged latch stop bearing levers identical in
all material respects with levers 47—49 and 5(—8§3
described. Levers 141—[49 correspond to levers
41—49 and levers 151—183 correspond to levers
51—53, both in essentlal structure and function, 10
Levers 147—I48 are provided with latch stops
166—(87 respectively, overlying carrier rods ir,
2r and 3¥r respectively, and levers 151—53 are
provided with latch stops 158—i60 respectively,
overlying carrier rods Ir, 2r and 3 respec- 15
tively. Levers {47 and 181 are also pro-
vided with shoes 161 and 184 respectively, over-
lying carrier rod 3. Levers (48 and (52 are
provided with shoes 182 and 188 respectively,
overlying carrier rod I7, and levers 149 and (53 20
are provided with shoes 183 and 186 respectively,
overlying carrier rod 2r.

" Carrier rods iz, 2r and 3r are each provided with
a pair of combination shoe lifter and stop
blocks engageable with the stops and shoe lifters, 25 -
those on rod I* being shown at 168 and {11, those
on rod 2r at 169 and 162, and those on rod 3
at 170 and {13. Each stop has a notch 175 with
which the related latch stop can engage and a
shoe lifter 176. 30

It will be noted that the levers, latch stops,
shoes and carrier rod stop blocks and shoe lifters
are essentially identical with those already de--
scribed in connection with the first form of the
device. The only difference of importance is in 85
the mounting of the levers upon movable nuts
108 and 107 instead of the narrowing heads. This
difference in mounting permits of adjustment of
the latch stops longitudinally of the carrier rods
independently of the end stops upon the narrow- 40
ing heads so that the distance traveled by the
carrier rods inwardly across the selvages may be
independently varied, as desired over a relatively
wide range. A transverse rotatable cam is also
provided for each set of levers so that they may 45
be swung up out of operating position when not in
use. These cams are shown at 17T and {718.
They may be operated manually by handle 119.

Since latch stops 155—160 cooperate with ca.r-

-rier rod stops 188—I718 to perform exactly the 50

same functions in the same way as latch stops
55—60 and carrier rod stops 68—173 which have
been fully explained, no extended description of
their mode of operation Is required here. Fig. 5
13 shcws these parts in the positions assumed

* when the rods are in readiness to lay the first

course, as shown in diagram A—A of Fig. 8. It
is, therefore, directly comparable with Fig. 9 and
it will be noted that the equivalent levers, latch 0
stops, carrier rod stops, etc. are in exactly the
same relative positions. That is to say, rod 8-
is free to make as full traverse to the left because
latch stop 160 (the equivalent of latch stop 60)
is disengaged from carrier rod stop (18 (the
equivalent of stop 73) and finger 18 is engaged
with drive block 43. Carrier rod 2r will be driven
inwardly across the right selvage by drive plate
81 acting against stop 89 and carrier rod {r will
be driven across the left selvage by finger 14 qq
which engages with drive block 41 at the proper
time as already fully described. Meanwhile, car-
rier rod Ir is securely held with its carrier over
the inner edge of the left selvage by latch stop (55
which engages with notch 115 on stop 168 and 7§
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drive plate 87 which engages with stop 88 on the
carrier rod.

Fig. 14 which illustrates the positions of that
parts under discussion at the end of this first trav-
erse is directly comparable with Fig. 10 and will
demonstrate that the equivalent levers, latch
stops, etc., have functioned in exactly the same

“way. In short, the mechanisms carried by nuts
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106 and 107 take the place of the similar devices
upon the narrowing heads whenever it is desired
to form inner selvage margins which are not par-
allel to the outer margins although they may be
utilized for parallel margins, if desired, in which
case the equivalent devices upon the narrowing
heads will not be used at all or may be omitted
from the machine if desired.

The knitting of the “triple heel” or heel within

‘a heel, shown at 1032 in Fig. 6, may be performed

by this invention in so far as the main fabric
layer and one layer of reinforcement is concerned
by following the method already described. The
additional reinforcement msay be added by utiliz-
ing two additional carrier rods operated by or-
dinary frictions, each carrier moving back and
forth across one selvage in the well known man-
ner. For this purpose only five carrier rods are
required, it will be noted, instead of the usual
seven, so that two carrier rods are freed for other
uses—a very important consideration as already
stated. ’ .

The heel tabs may be knit by the usual meth-
ods, there being no advantage in having the ring-
less type of fabric in these parts. The ringless
fabric should, however, be continued into the foot
since the instep and upper foot portion of the
stocking are very conspicuous. If a single unit
machine is employed the three carrier rods and
controlling drives heretofore described are ade-
quate for the performance of this work, the travel
of the carrier rods working upon the selvages be-
ing lengthened sufficiently to lay the threads for
the sole reinforcement. The arrangement which
includes the spindle i104s is best adapted for the
purpose because of the wide range of movement
which it provides for the latch stops which de-
termine the inward limits of travel of the rein-
forcement carrier rods. If a footer is employed
it also should, of course, be similarly equipped
with the invention.

I claim:

1. In a flat knitting machine having a multi-
plicity of carrier rods and means for reciprocating
them: means equal in number to said carrier rods,
each of which is adapted to arrest the inward
traverse of a different carrier rod at a point inter-
mediate its full traverse without affecting the
traverse of the other carrier rods, and means on
each carrier rod for rendering inoperative the
said arresting means for another carrier rod when
each carrier rod approaches an end stop.

2. In a flat knitting machine having a multi-
plicity of carrier rods and means for reciprocat-

" ing them; means equal in number to said carrier

rods, each of which is adapted to arrest the in-

ward traverse of a different carrier rod at a point.

intermediate its full traverse without affecting
the traverse of the other carrier rods, and means
on each carrier rod for rendering inoperative the
said arresting means for another carrier rod,
when each carrier rod approaches an end stop,
all of said arresting means being carried by a
narrowing head.

3. In a flat knitting machine having a multi-
plicity of carrier rods and means for reciprocating

7

them; means equal in number to said carrier rods,
each of which iIs adapted to arrest the inward
traverse of a different carrier rod at a point inter-
mediate its full' traverse without affecting the
traverse of the other carrier rods, means on each
carrier rod for rendering inoperative the said ar-
resting means for another carrier rod when each
carrier rod approaches an end stop, all of said
arresting means being mounted upon a nut en-
gaged with a threaded, rotatable spindle, and
means for rotating said spindle to alter the longi-~
tudinal position of said arresting means with
respect to the carrier rods.

4. In a flat knitting machine provided with a

‘reciprocable friction rod and at least three carrier

rods; & friction device upon said friection rod en-
gageable with two of said three carrier rods to
drive said two rods during a traverse of the fric-
tion rod, means for driving the third carrier rod

10

15

during the same traverse of the friction rod, means 20

other than the friction rod for propelling said
driving means for said third rod during said trav-

the traverse of the third rod only, at a point inter-
mediate its full traverse, -

5: In a flat knitting machine provided with a
reciprocable friction rod and at least three-carrier
rods; a friction device upon said friction rod en-
ga_geable’with two of said three carrier rods to
d.nve said two rods during a traverse of the fric-
tmq rod, means for driving the third carrier rod
during the same traverse of the friction rod,

- erse of said friction rod, and means for arresting

25

80

means other than the friction rod for propelling
said driving means for said third rod during said

traverse of said friction rod, and means for ar-
resﬁing the traverse of the third rod only, at a
point intermediate its full traverse, all of said

86

arresting means being carried by a narrowing .

head, .

6. In a flat knitting machine provided with a
reciprocable friction rod and at least three car-
rier rods; a friction device upon said friction rod
engageable with two of said three carrier rods to
drive said two rods during a traverse of the fric-
tion rod, means for driving the third carrier rod
during the same traverse of the friction rod,
means other than the friction rod for propelling
said driving means for said third rod during said
traverse of said friction rod, means for arresting
the traverse of the third rod only, at a point in-
termediate its full traverse, all of said arresting
means being mounted upon & nut engaged with
athreadedrotatable sprindle, and means for rotat-
ing said spindle to alter the longitudinal position
of said arresting means with respect to the car-

rier rods.

7. In a flat knitting machine provided with
reciprocable friction rod and carrier rods; a car-
rier rod control mechanism comprising a fric-
tion drive on said friction rod for driving one
carrier rod across the full width of the fabric
and for driving another carrier rod outwardly
across a selvage during a traverse of the fric-

_tion rod, means for driving a third rod inwardly

across the other selvage, and means other than
the friction rod for propelling said third rod
driving means during said traverse,

8. In a flat knitting machine provided with
reciprocable friction rod and carrier rods; a car-
rier rod control mechanism comprising a friction
device on said friction rod for driving one carrier
rod across the full width of the fabric and for
driving another carrier rod outwardly across a
selvage during a fraverse of the friction rod,
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means for driving a third rod inwardly across the
other selvage during said traverse of said frie-
tion rod, means other than the friction rod for

* propelling said third rod driving means during

said traverce, and means carried by a narrowing
head for arresting the traverse of the third rod
at the inner edge of the selvage.

9. In a flat knitting machine provided with re-
ciprocable friction rod and carrier rods; a car-
rier rod control mechanism comprising a frie-
tion device on said friction rod for driving one
carrier rod across the full width of the fabric and
for driving another carrier rod outwardly across
& selvage during a traverse of the friction rod,
means for driving a third rod inwardly across the
other selvage during the same traverce of said
friction rod, means other than said friction rod
for propelling said third rod driving means dur-
ing sald traverse, and means for arresting the

‘traverse of the third rod at the inner edge of

the selvage, said arresting means being mounted
upon a nut engaged with a threaded rotatable
spindle, and means for rotating said spindle to
alter the longitudinal position of said arresting
means with respect to the carrier rods.

10. In a flat knitting machine provided with

reciprocable friction rod and carrier rods; a car-.

rier rod controcl mechanism comprising a friction
device on the friction rod for driving one ‘car-
rier rod across the full width of the fabriec and

- for driving another carrier rod outwardly across a

selvage during a traverse of said friction rod,
means for driving: a third rod inwardly across
the other selvage during the same traverse of
the friction rod, said last mentioned means con-
sisting of a drive plate engageable with said third
rod and slidable longitudinally of the carrier rod.
and means other than the friction rod for moving
said plate inwardly to drive the carrier rod dur-
ing said traverse of said friction rod. .
11. In a flat knitting machine provided with
reciprocable friction rod and carrier rods; a car-
rier rod control! mechanism comprising a friction
device on said friction rod for driving one car-
rier rod across the full width of the fabric and
for driving another carrier rod outwardly across
a selvage during a traverse of said friction rod,

“means for driving a third rod inwardly across the

other selvage during the same traverse of the
friction rod, said last mentioned means consist-
ing of a drive plate engageable with said third
rod and slidable longitudinally of the carrier rod,
means other than the friction rod for moving
said plate inwardly to drive the carrier rod, and
means for arresting the traverse of said third rod
at the inner edge of the selvage.

12. In a flat knitting machine. provided with
reciprocable friction rod and carrier rods; a car-

" rier rod control mechanism comprising a friction
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device on said friction rod for driving one car-
rier rod across the full width of the fabric and
for driving another carrier rod outwardly across a
selvage during a traverse of said friction rod,
means for driving a third rod inwardly across the
other selvage during said traverse of said fric-
tion rod, said last mentioned means consisting
of & drive plate engageable with said third rod
and slidable longitudinally of the carrier rod,
means for moving said plate inwardly to drive the
carrier rod, and means for arresting the traverse
of said third rod at the inner edge of the selvage,
said arresting means being carried by a narrowing
head.

13. In a flat knitting machine provided with
reciprocable friction rod and carrier rods; a
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carrier rod control mechanism comprising a fric-
tion device on said friction rod for driving one
carrier rod across the full width pf the fabric
and for driving another carrier rbd outwardly
across a selvage during a traverse of said friction 5
rod, means for driving a third rod inwardly across
the other selvage, said last mentioned means con-,
sisting of a drive plate engageable with said’
third rod and slidable longitudinally of the car-
rier rod, means other than said friction rod for 10
moving said plate inwardly to drive the carrier
rod, means for arresting the traverse of said third
rod at the inner edge of the selvage, said arrest-
ing means being mounted upon a nut engaged
with a threaded rotatable spindle, and means for 15
rotating said spindle to alter the longitudinal po-
sition of said arresting means with respect to
the carrier rod.

14. In a flat knitting machine provided with a
reciprocable friction rod and carrier rod, a car- 20
rier rod control mechanism consisting of a fric-
tion device frictionally engaged with said friction
rod and provided with means for independently
connecting it to each of said carrier rods for driv-
ing the same, means equal in number to said car- 25
rier rods -each of which is adapted to arrest the
movement of a different carrier rod at a point in-
termediate its full traverse, the operation of each
of said arresting means being controlled by means
on a carrier rod other than the one which it is 30
adapted to arrest, each of said arresting means
comprising a pivoted lever provided with a stop
engageable with a stop on its respective carrier
rod at the end of the partial stroke of said carrier
rod and also provided with means engageable 35
with other means on another carrier rod adapted
to sald lever sufficiently to release its stop
from the stop on its respective carrier rod when-
ever both carrier rods approach the same end
stop. . 40

15. In a flat knitting machine provided with a
reciprocable friction rod and carrier rods; a car-
rier rod control mechanism comprising a friction
device on said friction rod for driving two carrier
rods during each traverse of the friction rod, 45
other means for driving a third rod in the same
direction during the same traverse of the friction
rod, and means other than the friction rod for
propelling said third rod driving means during
said traverse of said friction rod. 50

16. In a flat knitting machine provided with a
reciprocable friction rod and carrier rods ; & car-
rier rod control mechanism comprising ‘means
longitudinally reciprocable of the machine for
driving two carrier rods during a traverse of said 55
frietion rod, other means for driving a third rod
simultaneously with one of said two rods, means
for propelling said third rod driving means only,
during said traverse of said friction -rod the re-
turn movement of said propelling means being 60
effected by said friction rod during its return
traverse,

17. A flat knitting machine according to claim
5 characterized in that the driving means for the
third rod is also mounted upon a narrowing head. 65

18. A flat knitting machine according to claim
5 characterized in that the driving means for said
third rod and the propelling means for said third
rod driving means are mounted upon a narrowing
head., ' 70

19. A flat knitting machine according to claim
5 characterized in that the driving means for the
third carrier rod is mounted upon the same nar-
rowing head as the arresting means.

20. In a flat knitting machine provided with 79
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a reciprocable friction rod and at least three car-
rier rods; a friction device upon said friction rod
engageable with two of said three carrier rods
to drive said two rods during a traverse of the
friction rod, means for driving the third carrier
rod during the same traverse of the friction rod,
means other than the friction rod for propelling
said driving means for said third rod during said
traverse of said friction rod, means for arresting
the traverse of the third rod only, at a point
intermediate its full traverse, sald third rod driv-

ing means being carried by means which is lon-

'

9

gitudinally adjustable with and to the same ex-
tent as said arresting means.

21. In a flat knitting machine provided with
at least three carrier rods; & friction device
upon said friction rod engageable with two of
saild three carrier rods to drive said two rods
during a traverse of the friction rod, spring
driven means for driving the third carrier rod
during the same traverse of the friction rod, and

means for arresting the traverse of the third rod 10

only, at & point intermediate its full traverse.
. ‘ ALBERT FRIEDMANN.
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