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UNITED STATES

2,051,724

PATENT OFFICE

2,051,724 _
KNITTING MACHINE

Walter Larkm Norristown, Pa., a.ssngnor to Fidel-
ity Machine Company, Wllmmgton, Del., a
corporation of Delaware

Application May 28, 1932, Serial No. 614,216

47 Claims..

This invention relates to improvements in knit-
ting machines of the type shown and. described

in the applicant’s prior U. S. Letters Patent No."
© 1,841,249, dated January 12, 1932, which discloses

a circular rib knitting machine provided with

mechanism for selectively changing the yarn be- '
ing fed to the cylinder and dial needles of the ma-
. chine to produce a tubular seamless foundation -

fabric, whereby the foundation fabric may con-

sist of -a plurality of horizontal or coursewise -
stripes of desired widths and respectively com--

posed of differently colored threads or threads of
relatively different characters, and mechanism
comprising. thread-manipulating instrumentali-
ties for selectively wrapping individual threads
around predetermined cylinder needles respec-

tively, to form vertical or walewise stripes in the
fabrie, in continuous or interrupted form, in im- -

mediately adjacent or laterally spaced outside
wales of the fabric, for producing designs of de-

sired configuration on the éuter face of the fab-
ric either mdependently of or coordinately with

the coursewisé stripes produced by the founda-
tion yarn changes.

The object of the present invention is to con-
struct the mechanism that controls.the actua-
tion of the thread-manipulating instrumentali-
ties in such a manner as to increase the field of
utility of the type of machine disclosed in- the
above-mentioned patent;. whereby. the possible
range of design produced by needle wrapping
alone, or by needle wrapping in combination with
foundation yarn changing may be considerably
increased; and whereby such mechanism, coop-
erating with various modified forms of thread-
manipulating instrumentalities, may be utilized
in the production of a foundation fabric having
eyelets or other openings arranged separately or
in predetermined relation to each other to form
openwork areas or designs of predetermined con-
tour directly in the foundation fabric; and where-
by openwork designs and designs composed of

. hneedle wrapping may be produced in the same

45

50

“fabric in predetermined relation to each other,

either independently of or coordinately with each
other, to obtain predetermined effects, with or
without changing of the foundation yarn as de-

sired; and Whereby designs or other areas may .

be produced in the foundation fabric which differ
in character and appearance from the adjacent
portions of the foundation fabric, such differen-
tiating designs or areas to be composed of plain
loops projecting outwardly from the foundation
fabric to produce frieze effects, or. wherein the
projecting loops may be brushed or cut to produce

(CL 66——25)

fleecé or pile effects, with the frieze, fleece, or plle
effects covering the entire foundation fabric, or
predetermined portions thereof, to depict various
designs thereon as désired; and whereby the
frieze, fleece, or pile areds may be employed in -

5

conjunction with .openwork or plated areas in

the production of a wide range of designs on the

outer face of the foundation fabric.
JIn the accompanying drawings:

- Fig.1 is a side elevation of the machine em- 10

‘bodying - the 1mproved features of the present
invention;

Fig. 2 is an enlarged side elevation of that por-
tion of the .machine shown in Pig. 1 that imme-
dlately concerns the present invention;

' Fig. 3 is a sectional elevation taken on the lme
_3—3 Fig 2;

15

Fig. 4 is a sectional plan view taken on the line |

4—4, Fig. 2;

Figs. 5 and 6 are fragmentary sectional plan
views, similar to Fig. 4, showing various elements
of the machine in different operatmg pos1t10ns
from those shown in Fig. 4; .

Fig. 7 is a sectional elevation taken on the line
1-—1, Fig. 4;

20

- Fig.-8 is a fragmentary sectional plan vxew 25

) taken on the line 8—8, Fig, 7:

" Fig.9is a fragmentary plan view of a portmn '

of the mechanism shown in Fig. 7;

Fig. 10 is a sectional plan view taken on the
line ‘10—I0, Fig. 2;

Fig 11 is a sectional plan view taken on the
line Ii—tl, Fig. 2;

Fig. 12 is a perspective view of the needle and

0 .

loop former a.hgning wheel shown in Figs. 2, 10 35

and 11;

Figs. 13 and 14 are sectional elevations of a
preferred form of dogless mechanism for holding
the needle dial and carrier stationary and for
feeding the foundation yarn to the needles of the
machine;

Fig. 15 is a plan view of the mechanism shown
in Figs. 13.and 14:

Pig. 16 is a sectional elevation of & modified
form of dogless mechanism;

Fig. 17 is a sectional elevation similar to Fig. 3
showing the mechanism arranged to produce
openwork without needle wrapping:

Fig. 18 is a diagrammatic plan view of the
cams associated with the thread-manipulating
instrumentalities;

Fig. 19 is a diagrammatic flat development of
the cams in the cylinder cam ring;

Fig. 20 is a perspective view of the trick wheel
in course of assemblmg,
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- the thréad-manipulating
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F1g 21 is a .perspective view of the frick wheel
cap plate; .’

Fig, 22 is a perspectwe view of one form of
trick wheel lug;

Fig. 23 is a perspective view of another form
of trick wheel lug;
. Fig. 24 is g plan .view of the trlck wheel w1th
the cap plate removed;

‘Fig. 25 is a sectional elevatlon of the trick

wheel taken on the line 25—25, Fig. 24;
Fig. 26 is an enlarged fragmentary sectional
élevation taken on the line 26—26, Fig. 24;

. Figs. 27 and 28 are respectively flat plan and_-

elevation developments of the cylinder and dial

_needles and thread-manipulating instrumentali-
ties, illustrating previously selected thread-ma-
.nipulating elements as taking thread and form-

ing loops in conjunction with the cylinder and

‘d1a1 needles;

Figs. 29 and 30 are similar views 111ustrat1ng
instrumentalities .as
transferring the1r hooked loops to adjacent cyhn-
der needles; :

Fig. 31 is a stitch dlagram showing a single
hooked loop in.a single wale and single course

-displaced laterally to provide a small eyelet in the

30
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fabric in accordance with the 111ustration of Figs.-

27 to 30 1ncluswe, .
F1g 32 illustrates a larger. eyelet comprlsmg a

pair of -hooked loops in successive courses in a -

single wale displaced laterally in a manne1 s1m11ar-
to the single hooked-loop in ¥ig. 31;

Fig. 33 illustrates a still larger opening com-
posed of a plurality of hooked loops held by'a sin-

.gle instrumentality for a plurality of courses and
-subsequently transferred laterally to a smgle cyl-

inder needle;

Fig. 34 shows a plura,hty of single looped loops
respectively transferred in successive courses in
a single wale;

Fig. 35.illustrates a medium 51zed opening sur-

rounded by plating on adJacent cylinder needle

wales;
PFig. 36 illustrates' the arrangement of hook
and wrapping instrumentalities to produce the

" fabric shown in Fig. 35;

50

55

60

65

70

75

Fig, 37 illustrates the use of two threads in the

foundation fabric simultaneously with one of the:

threads hook-looped and transferred laterally to
provide an opening through which the other of

" the foundation threads appears as a background;

Fig. 38 illustrates the relation of ‘the cylinder
needles, dial needles, hooks and thread guldes to
produce the fabric shown in Pig. 37;

Fig. 39 1llustrates loops projecting outwardly
from the face of the fabric without transfer and
produced by the mechanism shown in Fig. 38;

Fig. 40 illustrates a thread-manipulating  in-
strumentality for producing the non-transferred
loops of Fig. 39;

Fig. 41 is 4 sectional elevatlon taken on the
line 41-—41, Fig. 2; and

Fig. 42 is a detail view of a separator between
the two instrumentalities shown in Fig. 36.

The machine comprises a base plate [, to which
is secured a hollow annular element 2 having a
flange 3 on which is secured a base ring 4. The

base ring 4 is provided with a flange 5 to which is.

secured a cylinder-carrying ring 6-having a coun-
terbore 1 in which is adjustably mounted the
lower end of the needle cylmder 8 secured to the
ring 6 by screws 8a.

The cylinder 8 rests on an adjusting ring 9,
which is threaded into the ring 6, as shown in

Figs. 3 and 17, for purposes hereinafter described.

2 051, 724

Restmg on the base ring li and mounted for
rotation within a circular opening {{ in the base
plate i, is a cylinder cam plate {0 adapted to be
rotated by a ring gear {2 secured thereto with its
peripheral edge projecting under the circular

" edge of the opening ({, said ring gear 12 snugly

fitting and rotating about the outer peripheral
surface {3 of the base ring é.

Carried by the cylinder cam plate 10 is a cylin-
der cam ring {5 provided with the usual assort-
ment of cams for operating the cylinder needles
16, 16, respectively mounted in grooves 17,
the peripheral surface of the cylinder 8.

Secured to the rotating cylinder cam plate (0
are vertical posts 18,
for rotation with the cylinder cam plate {0. The
ring 20'is counterbored at 21 to receive and sup-
port a relatively stationary flange 22 of a station-

ary cylindrical carrier-23.

The carrier 23 is vertically grooved at 24, 2§ in

I8 which support a ring 20 |

(3

10

{7 in

20

substantially vertical alignment with the needle i

cylinder grooves {7, [T respectively. Pivotally
mounted in the lower end of each groove 24 is

“one.or more thread-manipulating instrumentali-

ties 25, which will be more specifically referred
to hereinafter, and above and cooperating with
the thread-manipulating instrumentalities 25 in
said groove is one or more actuating jacks- 26,

which will Be more specifically referred to here-v '

inafter.

The statlonary carrier 23 is provided w1th a,
fixed upper head 27 and a fixed lower head 28
providing bearings 29 and 30 respectively for a
rotatable tubular shaft 32, within which is mount-
ed a relatively statlonary dial post 33.

To the lower.end of the stationary dial post
83 is secured the usual needle dial 34 having radial
grooves 35 in which are operatively mounted the
dial needles 36.  The dial needles 36, as usual,

are adapted to alternate with and project out-

wardly between the cylinder:needles, 16, 16 for
producing a foundation circular knit ribbed fab-
ric in the usual manner,

Secured to the lower end of the rotatable tubu-
lar shaft 32 is a dial cam plate 37 provided with
the ‘usual assortment of cams arranged to oper-
ate the dial needles 36 coordinately with the cyl-
inder needles 16 to produce the circular knit
ribbed fabric and to provide ordinary welt, sel-
vedge, and loose courses in the string of tubular

.. fabric being produced on the machine. -

In the machine shown in Figs. 1, 2, 3; 7 and 13,

* the upper head 27 of the carrier 23 rigidly sup-

ports a hollow column 40 which rigidly supports
at its upper end a circular top plate 41. Project-
ing above and rigidly secured to the fixed plate

upper end of the rotatable tubular shaft 32. .
Secured to the upper end of the tubular shaft
32 is a beveled gear 44 which meshes with a. bev-
eled gear 45 secured to the inner end of a hori-
zontal tubular shaft 46." The inner end of the

shaft 46 is rotatably mounted in a bearing 41"

rigidly secured to the fixed bracket 42. The op-

posite end of the tubular shaft 46 is rotatably '

mounted in bearings 48, 48 formed in a housing
49 which is rigidly secured to the upper end of a

fixed standard 50 that is secured to the base plate

i of the machine. Intermediate the bearings 48,
48 of the tubular shaft 46 is-secured a beveled
gear- 51 ‘which meshes with a beveled gear 52
secured to the upper end of a.vertical shaft 53
journaled in the standard 50. On the lower end

30

40
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55

. 81 is a bracket 42 having a bearing 43 for the .

'60

70

of the shaft 53 is secured a beveled gear 58 »mesh- 76



‘10

2 051,724 .

ing with a’ correspondmg beveled gear 55 that is
secured to a horizontal shaft 56. -

The shaft 56 and the ring gear 12 are geared
to the main operating shaft (not shown) of the

‘machine, to effect one complete revolution of the
tubuwlar shaft 32, and consequently the dial cam .

plate 37 carried thereby, for each complete rev-

Aolution of the eylinder cam plate 10, the cylinder
‘cam-ring 5 and the carner-supportmg ring 20

carried thereby.
Secured to the fixed bracket 42is a bracket 51
provided with a boss 58 in which the upper end

. of the dial post 33 is non-rotatably secured; by

15

20
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30

40

means of a set screw 59, a lock nut 60 being
threaded on the upper end of the post 33 above
the boss 58 for supporting the weight thereof in
a vertical direction and providing for vertical
adjustment of the dial 34 with respect to the
upper end of the needle cylinder 8.

Secured to the central hollow column 40 inter-

mediate the stationary carrier 23 and the sta-
tionary top plate 41 is a series of shelves 6! ar-
ranged to support bobbins containing the threads

which are fed downwardly to the thread-manip- -

ulating instrumentalities 25, when such. instru-
mentalities take on the form of needle-wrapping
fingers, to produce plating on the outside wales
of the fabric formed by the cylinder needles 16, 16
respectively.

In order to feed a foundation thread A to the
cylinder and’ dial needles of the machine, that
form of the machine illustrated in Figs. 1, 2, 3
and 7 is provided with a thread-carrying ring 65
which encircles and rotates about the peripheral
edge of the stationary top plate 41 within a fixed
annular stabilizing guide 66  that is’ secured to
the upper end of the standard 50.

- Secured to the rotating carrier-supporting ring
20 are brackets 67 and 68, which respectively sup-
port the lower ends of vertical rods 69 and 70
having their-upper ends secured in the ring 65.

. One of said rods, as for instance the rod 10, is of

45

50

55

hollow construction and projects above the plate
41, as indicated at TI, for the reception of the
foundation thread A as it passes upwardly from

"the main thread guide 75 through the hollow rod

70 and into a hollow laterally extending arm 714

.of the tubular horizontal shaft 46, the founda-

tion thread A then passing through the outer end
of the tubular shaft 46 to the stop motion of the
machine, as disclosed in the above-mentioned

patent, and thence to the foundation yarn-chang-

ing mechanism generally illustrated at I, which
functions in the same manner as disclosed in the
above-mentioned patent to tie different founda-
tion thread units together end to end for feed-
ing to the cylinder and dial needles of the ma-

- chine as & single continuous thread.

60

75

The main thread guide 19 is secured to the cyl-
inder cam ring 15, by a post 16, and as the cyl-
inder cam ring 15, the carrier-supporting ring 20,
the thread carrier ring 65 and the horizontal
shaft 46 rotate in unison, in one-to-one ratio
with respect to each other, the foundation thread
A is carried around those stationary portions of
the machine that are centrally located above the
cylinder 8, the thread A being guided over the
bracket 42 and the elements carried thereby by
laterally extending arms 713, 13 secured to the
upper end of the stationary dial post 33.

The individual wrapping threads B pass up-
wardly from the bobbins B!, carried by the shelves
61, through suitable guides and tensioning means
(not shown), thence downwardly through suit-
able eyes 12 in said shelves and into the upper

3

ends of the grooves 24, in which the jacks 26
and thread-manipulating elements 25 are mount-

-ed, thence down through the ring 20 and along

one side of the respective jacks to and through

thread eyes in the lower end 25¢ of the thread=

manipulating element 25 in the lower end of
said slot, as clearly shown in Fig. 3 to be selec~
tively wrapped about the needle 16 with which
the lower end 25a of the thread-manipulating
clement is arranged to cooperate,

In other instances the lower ends of the thread-

- manipulating instrumentalities 25 take on the
‘form of a hook as illustrated at 25b in Figs. 3, 7

5-

10

and 17, and in other instances thé lower ends of

the elements 25 take the form of pickers or loop
formers as illustrated at 25¢ in Fig. 40 for pur-
poses that will be fully disclosed hereinafter. .

-In each instance the thread-manipulating ele-
ments 25 are pivotally mounted upon an annular
element 17 seated in a groove 18 formed circum-

15

20

ferentially of and in the peripheral surface of the -

carrier 23 adjacent the lower end thereof, each
of the thread-manipulating elements 25 _being
notched as at 19 to receive the annular p1vot ele-
ment 11, whereby each of the thread-manipu-
lating elements 25 may be rocked about the
pivot 11. -

Projecting above the pivot 7T and formed inte-
gral with each of the thread-manipulating ele-
ments 29 is an arm 80, the upper end of which is

engaged by the rear edge 81 of a cooperatmg'

jack 26.

Each of the Jacks 26 is notched at 1ts upper end.

as indicated at 82 for the reception of a pivot
element 83, which is in the form of a ring seated
in a circumferentially extending groove 84 formed
in the peripheral surface of the carrxer 23 adjacent

-the upper end thereof.

Along the outer edge of each jack 26, upwardly
from the lower end thereof, the said jack is slitted
inwardly as indicated at 8%, to provide a series of

frangible butts-a to y inclusive as indicated in Fig.

3, which are adapted to be broken out as desired

in laying out a pattern or design to be depicted on -

the outer surface of the fabric by selective actua-
tion of the thread-manipulating elements 25.

25

30
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Arranged to cooperate with the butts a to y -

respectively is a series of selector arms 101 to 125
respectively, as shown in Fig. 7, each of which is
adapted to be actuated by one or more of a series
of lugs 126 interchangeably carried by a trick
wheel 100 which is rotatably mounted on 2 bearing
sleeve {99 circularly adjustable on and secured to
an eccentric portion 98 of a depending stud 99
which is axially and rotatably adjustable in and
carried by the rotary plate 20, the axial and cir-
cular adjustment of the stud 99 and the circular
adjustment of the bearing sleeve 199 relative to

the eccentric portion 98 of the stud 99 providing -

for operative alignment of the lugs, disposed in
various elevations on the periphery of the trick
wheel, with the selector arms 104 to 126 respec-
tively. ,

The lower end of the stud 99 passes throtligh and
supports a horizontal plate 127 which is also sup-
ported by a second stud (28 having its upper end
secured in the ring 20 and its lower end secured in
said plate 121. The selector arms 104 to 125 are
pivotally mounted in superposed parallel relation
to each other on the stud 128,

Pivotally mounted on a concentric port1on of
the stud 99 above and below the plate (2T are rela-
tively spaced portions of a bifurcated hub of a
pawl arm 130 (see Figs. 1,2,4,6 and 7). On the
outer end of the arm 130 is pivotally mounted a

50
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134 tends to keep the detent {33 in cooperative

30 -
end of a positioning lever 181 pivotally mounted.

spring-pressed pawl {31 that is adapted to engage
the teeth of a ratchet wheel 132 secured to the

lower side of the trick wheel {00, for intermittently -
rotating the trick wheel 100 step-by-step to bring

single or vertically aligned rows of the lugs {26
of the trick wheel into engagement with predeter-
mined selector arms of the series 161 to !25 inclu-
sive.

128-and engages the teeth of the ratchet wheel {32
to maintain the trick wheél 188 in the position to
which it is moved by the pawl arm {308, A spring

relation to the ratchet wheel {32 and at the same

time to return the arm {36 to a normal position .

determined by a fixed stop 135 carried by the plate
127 and -an adjustable stop {36 carried by the
arm {30,

The arm. {30 is adapted to be rocked about the
stud 98, as the cylinder cam plate 10 and ring 20

rotates, by a vertically movable pawling cam 131
arranged to engage a wiper plate 129 carried by -

the arm 130. The pawling cam {37 is provided
with a hub that is slidably mounted on a vertical
post 140, the said pawling cam.resting on the

upper end of a stem {38 which is slidably mounted

in a bearing 139 secured to the post 180 that pro-

jects upwardly from and is rigidly secured in the )

base plate i. :
The lower end of the stem 138 overlies the outer

on the base plate { (see Figs. 1,2 and 4), and pro-
vided with a roller 142 arranged to be engaged by
graded heighth links 143, 143a, 1843b and {43c, of
a pattern chain 144, which rides on and with the’

. peripheral surface of a drum {45, which is inter-
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mittently rotated to bring the links (43a, 143b
and i43c into cooperative relation with the stem
£38 to raise and lower the pawling cam 137 as
desired.

The entire machine, as in the above mentloned

patent is controlled by the-primary pattern chain -

150, which controls the actuation of the control
wheel 155 that governs fhe positioning. of the bob
disc 149 for engagement with the arms (48 and

141, that control.the welt-forming cams in the
_dlal cap 81, and two other sets of arms {51—152 -

and 153——|54 that control the cylinder needles to

form the selvedge welt and loose courses respec-’
- tively. The wheel 155 also controls the intermit-

tent actuation of:the pattern chain 144, as above

noted, and the primary pattern chain 150 also.

controls the actuation of the yarn-changing de-
vice I in the same manner a§ disclosed in the
above mentioned patent.

The operation of the machine to produce plated

or needle wrapped designs on.the outer face of:

- the foundation fabric independent of or in com-

60

‘ pination with foundation yarn changes: is as

follows:

In the present 1llustratlon each of the Jacks'

g 96 for the thread-manipulating instrumentalities

70

75

25 is provided with twenty-five frangible butts,
@ to ¥ inclusive, arranged in parallel horizontal
planes. There is a corresponding number of
selector arms (0{ to 125 inclusive arranged in
horizontal planes coinciding respectively with the
planes of the butts. There is also a correspond-

ing number of horizontal grooves in the trick.

wheel 100 for reception of the selector arm actu-
ating lugs 126 in planes coinciding with those

~of the selector arms and butts; and there is'at-.

least twenty-five, though preferably twenty-six,

teeth on the ratchet whee] 132 of the trick wheel -

A detent 133 is pivotally mounted on the stud

2,051, 724

By breaking out predetermmed butts on the

jacks and leaving others intact and by arranging
the lugs 12§ in a predetermined order on ‘the

trick wheel 100, any desired form of design, hav- -

ing a desired width extending coursewise across -

a, predetermined number of the outside wales
of the tubular fabric and a heighth including
all or any part of twenty-five successive courses,
without repeat in any of said courses, may be
produced.

The trick wheel IDG is adapted to be 1nterm1t-
tently rotated one step for each course of stitches,
thereby bringing a new. vertically aligned series
of lugs 126 into cooperative relation with the
selector arms.161—125, to move the arms selec-
tively inward to press against retained butts of
the jacks 26, for rocking the cooperating needle-
wrapping elements 25a outwardly to wrap their
individual plating threads around the cylinder
needles 16 with which the elements 23a are re-
spectively aligned, upon each revolution of.- the
cam plate 10, the ring 20 and the trick wheel {00
and thé selector arms 101 to 125 carried thereby,
in an orbicular path around the stationary car-
rier 23 and the jacks 26 and thread-manipulating
elements 25 supported by the. carrier.

The pawling cam (31 is arranged to be moved
vertically into and out of .the orbicular path of
the pawl-arm 130 so that any desired part of the
design may be repeated for any desired number

of successive courses, as determined by the ar--

rangement of the high links I@Sc of the pattern
chain 44,

By providing teeth on the ratchet wheel 132 in
excess of the number of butts and selector arms,
for example twenty-six teeth and twenty-five

cal line on- the periphery of the trick wheel (00
in line with the twenty-sixth tooth and then by
effecting .one step movement of the trick wheel
for each revolution of the cam ring §5 a non-
plated course may be produced between repeats
of the twenty-five course design as none of the
jacks would be operated in that couirse of knit-
ting when the empty part of the trick wheel
moves into cooperating alignment with the selec-
tor arms 101—125, and by leaving out other
vertically aligned rows of the trick wheel lugs
126 non-plated courses may be formed wherever
desired, as for example between small designs
each covering relatively few courses in a direc-
tion walewise of the fabric. -

Obviously, the foundation yarn changer, I, may
be operated at and for any desired course or
number of courses to provide circumferential or
horizontal strips that may coordinate with the
plated areas, to form a single design, or the hor-

- izontal strips may be provided in courses having

ne plating as above noted but which will form
a - design coordinately with plated areas above

- and below-the horizontal stripe or stripes.

The thread-carrying ends 25a, of the thread
manipulating elements 25, after being moved out-

“wardly between the cylinder needles {6 from a

position. inside the circle of cylinder needles to

their individual threads out in front of the
needles with which they are respectively aligned,
.are immediately returned to normal position

. inside the circle of needles, to complete the wrap-

ping of their individual threads around . the
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.- butts, and by leaving out the lugs 126 in a verti- -

40

45

50

65

60

65

.a position outside said circle of needles, to carry .

70

needles; by engagement of a.portion 121a of the =~

outer edge of the lower portions. 25a, below the
pivot notch 18 of the elements 25, with a cam
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edge 1275 on the orblcularly movable plate 1217,
which returns the cooperating jacks 26 to thelr
outer normal position in the carrier 23.

In the preferred form of the machine the
foundation thread A is fed to the hollow tube
10 which carries the thread around the stationary
elements centrally located above the needle cyl-
inder 8 by mechanism shown in Figs. 13, 14 and
15, by an improved dogless mechanism, wherein

the horizontal shaft 46a is of solid construction -

and is journaled at its outer end in a bearing
48a which is secured to the upper end of the
standard 50.

The inner end of the shaft 46a is journaled in
the bearing 41a that projects laterally from one
side of a circular housing 160 disposed concentric

with the stationary dial post 33 and with the -
-éncircling tubular shaft 32, which latter is jour-

naled in the bearing 43 formed in the boss 42a
on the stationary top plate 4§.

Secured to the upper end of the tubular shaft
32 is a beveled gear 44a which meshes with a
beveled gear 45z on the inner end of the shaft
46a, the outer end of the shaft 46a being provided

with the beveled gear 5la meshing with the
beveled gear 52a on the upper-end of the driving -

shaft 53. The beveled gear 44a is provided with
a - peripheral annular shouldered bearing sur-
face 161 in rotatable engagement with a corre-
sponding bearing surface {62 in the housing 160.

Secured to the housing 160 is a non-rotatable
gear ring 163 which meshes with a ‘planetary
pinion 164 secured to the upper end of a short

shaft 165 that is rotatably mounted in a bearing

166 carried by an arm {67 projecting radially
from the beveled gear 48a. To the lower end of
the shaft 165 is secured a planetary pinion 168
which meshes with a stationary gear ring 169
secured to the stationary top plate 41.

The beveled gear 44a is rotated within- the
housing 160 through the horizontal shaft 46a,
but the housing 160 is prevented from rotating
with the gear 44a by reason of the outer end of
the shaft 46a being rotatably secured in the bear-
ing 48a that is secured to the fixed standard 50.
As the gear 44a rotates the pinions 164 and 168
are walked around the gear rings (63 and 169
respectively and as the gear ring 163 is secured to
the non-rotatable housing {60 the gear ring 169
and consequently the top plate 44 to which the

gear ring 189 is secured are held against rotation .
about the axis of the shaft 32, which is rotated

with respect to the plate 41 and dial post 33 by
the rotation of the gear 44c.

The upper end of the housing 160 is provided
with an eccentric bearing surface 170 in which
is rotatably mounted a ring {71 that is provided
with an inner circular bearing surface 112, con-
centric with the outer bearing surface of the
ring 171 and which are each eccentric with re-
spect to the axis of the shaft 32 and dial post 33.
In the eccentric bearing surface 172 is mounted
a supporting block 113 having a. cup-shaped
cavity having a bearing surface 114 concentric

with the bearing surface 112 of the ring 171 and

adapted for the reception of the block 175 secured * . The hook ends 180 of the elements 25D, like the

to the upper end of the dial post 33 in eccentric
relation thereto as by a pin 116. The eccentric
block 175 is vertically adjustable in the cup-
shaped cavity of the support 173 and supports the
dial post 33 by means of adjusting screw (171
passing through the eccentric 115 and bearing
on the base surfa.ce 118 of the cup cavity of the
support 113.

R 153
The ring I‘ll is rotated in unison with, but ec-

_centrically with respect to, the gear 44a’by means

of a link 119, and is provided with an opening or
eye 1Tla (see Figs. 14 and 15), through which the
foundation thread passes from the sweep arm of
the stop motion to the machine or other guide
located above the machine, the foundation thread
passing from the opening 1Tia in the ring 114
through a corresponding opening 1715 formed in

- the gear 44a, the thread then passing to the upper
. end of and through the tubular guide 10 carried:

by the ring 65 and thence to the thread guide 15
as above described.

As a modification of this arrangement, and
as shown in Fig. 16, the housing 160 and the top

- plate 41 miay be provided with internal gear rings

163a and. 169¢ respectively, and the shaft 165 on
which the planetary pinions 164 and 168 are se-
cured may be journaled in a ring 166a rotatably
mounted on & bearing surface 42b formed on the
outer surface of the boss 42a, the ring. [66a being
secured to the beveled gear 44a by a downwardly
extending portion [79a of the link 119, whereby
the two will rotate in unison to carry the shaft 165
around the boss 42a with the pinions 164 and 168
respectively meshing with’' and walking around
the internal gear rings 163a-and 168a which are
respectively secured to the housing 160 and top
plate 41 to prevent a relative rotation between
these normally fixed elements as the gear 44a
revolves.
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In that form of the machine shown in Fig. 17, .

‘the column 40 is eliminated and the gear 44b

bears directly on the upper end of the bearing 29
on the upper head 27 of the carrier 23.. The
»ﬁange or ring 22a of the carrier 23 is provided
with a fixed gear ring 169b, the teeth of which
mesh with the teeth at the lower end of a pinion
164b that is rotatably mounted on a stud 165b

secured in the rotating ring 20. 'The teeth at the

upper end of the pinion 1640 mesh with the teeth
of the ring gear 163b, that is non-rotatably se-
cured to the fixed housing 160.

With either of the dogless constructions above
noted, the eccentric relation of the ring 111 and
the dial post supporting element 173 with respect
to the fixed housing 160 and the dial post 33 pre-

40
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vents rotation of the dial post 33 and conse-

quently the needle dial 34 at the lower end thereof,
as the tubular shaft 32, which drives the dial cap
31, is rotated; and the planetary gearing con-
necting the fixed housing 160 with the top plate
41, or the carrier 23 as the case may be, prevents

‘rotation of the top. plate 41, and carrier 23 and

permits feeding of the foundation thread A around

50

55

these fixed elements wthout interferlng there- .

with.

In that form of the machine illustrated in Fig.
17 the lower ends 25b of the thread-manipulating
instrumentalities 25 are in the form of hooks as

Dlustrated at 180. These hook-like instrumen-

talities are operated in the same manner, by the
same form of jacks and from the same trick wheel

60

as thethread-manipulatinginstrumentalities that -

comprise the needle-wrapping lower ends 25a.

thread-carrying ends of the needle-wrapping
elements 25a, are normally disposed within the

- circle defined by the cylinder needles 16 and are

arranged to be moved outwardly between adja-
cent cylinder needles 16, each in a plane inter-
mediate a cylinder needle and adjacent dial needle
36 (see Figs. 27 and 28), and in so doing to catch

that portion of the foundation thread that nor-

65
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ma,lly connects the lower portion of the stitch
formed on the cylinder needle with the lower por-
tion of the stitch formed on the dial needle next

adjacent thereto, and which for the purpose of .
descriptlon will be hereinafter referred to-as the

“connecting loop”.
As the cylinder cam ring 15 and the trick wheel

190 revolve about the needle cylinder 8 and car-
rier 23 the jacks 26 are operated selectively to

move predetermined hooks 186 ocutwardly'into the

-circular plane of the circle of cylinder needles,
which have previously been raised to clear their -
‘latches for receiving the foundation thread to

form a new course of stitches, the dial needles 36
being sxmu]taneous]y moved outwardly for the
sameé reasons.

The foundation ﬁhread A passes at an- angle

* from the lower eye 15a in the thread guide 15 to

20
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. time ‘the hooks {80 are moved outwardly by the’
cam {82 the cylinder needles have descended suf-
_ficiently and carried the thread A with them to
siich an extent that the hooks 180 that had not~
been previously selected by the trick wheel 100 do.
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the cylinder. needles 16 crossing the needles 16 .

below their hooks and above their latches in'the
usual manner as the cylinder needles 16 descend
to ‘draw the thread for their respective stitches.
In the present case the thread A (see the right
hand end of Figs. 27.and 28) is laid in the selected
hooks 180 af the same time as it is laid to. the
cylinder needles {6, and as the cylinder ‘needles
successively descend to .a-'position wherein the

thread A is caught behind the points of the cyl-.

mder needles all the hooks 180 are moved out-

Wardly beyond the circle of cylinder needles, by.

the lower butts @ on the Jjacks 26 that control the
hooks 180 engaging the ﬁxed cam {82. By the

not engage the:thread A while the previously
selected hooks which -have already 'engaged the
thread ‘A draw out tlie thread to form a long loop
L between adjacent cylinder needles The cylin-

der needles at this time cast their prevmus stltches

and remam in low position.

" The dial needle then begins to recede to catch
and draw thread for their respective stitches, and
at the same time the hooks 180 recede in time
with the dial needles, by engagement with a fixed
cam {83 which engages the element 25b below
their pivots 77, and in so doing carry the thread
at. one side of the long loop L across the dial
needle to be engaged by. the hook thereof, as
illustrated at Ll. As the dial needles 36 and

hooks- 180 recede in unison the dial needles draw
thread for their respective stitches from the long °

loops as illustrated at L2 which are still held by
the hooks - 180 and then cast their’ previous
stitches, leaving the hooks 180 holding the thread
that connects the lower ends of the cylinder
stitches with the lower ends of the adjacent dial
stitches respectively in the form of connecting

_loops C.

65
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The selecting outward movement of the hooks‘ B

80 occurs at the same time as the selecting out-
ward movement of the needle-wrapping ele-
ments 25a, but the hooks 180 are not immediately

returned to the position within the needle circle:

as are the needle-wrapping elements 25a, the

"elements 25b with the hdoks {80 thereon each be-

ing provided with a notch 181 in line with the

wrapping element retracting cam 218, so that -
the hooks {80 remain in the outer selected posi<'

tion for further movement to the positions out-
side the needle circle as above noted. 'The lower
butt ¢ on the jack 26 aligned- with each of the
thread-manipulating elements 25 that have g

2 051 724

hook (80 at the lower end 25b thereof is permzt- :

ted to remain in each instance to be engaged'

by the connecting loop-fomung cam 132 which is
carried by the plate 1217. :
In order to form openwork in the foundatlon

_fabric the connecting loops C held by the sélected
‘hooks 180 are subsequently transferred on to the

cylinder needles with which the hooks i80 are
respectively aligned.

In: order to effect transfer ‘of the connectmg
loops C onto the cylinder needles 16 the elements

10

25b, on which the hooks 180 are formed, are -

‘moved . outwardly beyond- the circle of cylinder
needles and the cylinder needles are then raised
behind the hocks {80. through the connecting

- loops held thereby (see Figs. 29 and 30),.the cyl-

inder needle' and the cooperating hook being
aligned for transfer of the connecting loop from

the hook to the needle by the followmg mecha-'

nism:
Secured to the upper surface of the cylinder

cam ring 15 is a bracket 184 which carries a, ver-"

tically extending stud 185 on which is rotatably
mounted a . transfer wheel comprlsmg a lower

- toothed flange or disc 186 arranged to mesh with
On the’

the cylinder needles 16 of the cylinder 8.
upper. end of the transfer wheel is g, toothed ﬁange

~.or disk (81, the openings between the teeth of
which are in vertical alignment with the open-

ings between the teeth in the lower flange or disk

186, the openings in the disk 187 being arranged to
- receive the lower hooked ends 180 -of the thread- -

manipulating elements 25b and to move any -of
said hooks that have for any reason been deflected

‘out of transfer registry with the underlying

needles to be moved into such registry so as to
open the connecting loop held thereby in order
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that the cylinder needle may be ralsed through

“the said cohnecting loop.

Por effecting the transferring operation the
hooks 180 are moved outwardly from their posi-

40

tions within the circle of cylinider needles to the - :

transfer position outside the circle of needles and
are held out in firm contact with the aligning
wheel 18T by a cam {90 (see PFig. 4), which is
rotatably mounted on a post {89 carried by and
depending from the ring 20 with the cam 190 in

45

.position to ehgage the lower butt @ of the jack -

controlhng the hook 180 in order to effect and -

. insure entrance of the aligned cylinder needle into
. the connecting loop C held by the hook.

The cyhnder needles 16 are first raised to a

" position to lower their retained stitches down on
the cheeks of the needles to insure their latches

being open, by an elevation.205 of a cam 204 in
the cylinder cam ring i5 (see Fig. 19), and are

lowered by a cam 206 to permit the hooks 180 to-

move outwardly without engaging the needles 16.
The needles are thereafter raised through the

. connecting loops C by a second elevation 207 in

the cam 204 and by the cam 202. ,
While the needle is being raised by the cam 202

" and the top of the needle is within and passing’

upwardly through the connecting loop C the hook
{80 is retracted to a-normal position within the

50
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needle circle, releasing the hook from and léav- -
ing the connecting loop C former]y held thereby -

on the cylinder needle 16 which is subsequently

lowered to a rest position by a cam 208 in the ring
15 ready for the next knitting cycle.
The hooks [80-are returned to their normal

position within the needle circle by a fixed cam 188

secured to-the post {89 depending from the rotary
ring 20, the cam {88 engaging the thread-manip-
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ulating elements 25b below the pivot notch 718
thereof.

In cases where a larger opening or eyelet is to
be formed in the foundation fabric the connect-
ing loops C caught by the hooks 180 are held for
a -number of successive courses, in which case
transferring of the several connecting loops C,
Ct held on the hook is not effected until such a
number of courses of stitches have been produced

as will provide the size eyelet desired, whereupon -

the hook holding the several connecting loops C,
C! will be brought into alignment with the cyl-
inder needle with which the hook cooperates and

the whole number of connecting loops trans--

ferred to the cylinder needle at one time in sub-
stantially the same manner as the transferring
of the single sinker loop above noted.

‘When the hooks (80 are to hold the connecting
loops C during the formation of two or more
courses the cam 190 is thrown out of action. The
cam (90 is freely rotatable on the stud (89 and

tends to swing to an inoperative position at all-
times by centrifugal force, being stopped in its -

rotation about the stud 189 by contact with an
abutment 191 on an arm 192 which is secured to
the lowered end of a shaft 193 depending from
the rotating ring 20 and rotatably mounted in
& bearing 194 carried by said ring 20.

On the upper end of the shaft {93 is a gear
segment 195 meshing with a similar gear segment
196 secured to the upper end of a shaft 1971 which
is mounted in a depending bearing 198 carried
by the'ring 20. On the lower end of the shaft
193 is a wiper arm 199 arranged to engage the

cam 137 when the said cam is raised by one of.

the intermediate high links 143a or 143b on the
pattern chain (44 to rock the shaft 193 and the
arm 192 carried thereby to the inoperative posi-
tion shown in Fig. 4, whereby the cam 190 is free
to swing outwardly to clear the butts a of the
jacks 26.

The cam 190 is adapted to be swung about the
stud 189 to its inner operative position to engage

the lower butts a of the jacks 26 for moving the
hooks 180 outwardly into transferring relation'

with respect to the cylinder needles by turning
the shaft 197, the lower end of which is provided
with a wiper arm 201 also arranged to engage the
cam {37 when said cam is in its normal low po-
sition as determined by the low links {43 of the
chain 144, which rocks the shaft 193 through the
gear segments 196 and 195 to swing the cam 190
to its operative position against the abutment (91
of the arm 192.

Obviously, one portion of the outer surfa,ce of
the fabric may include designs formed by needle
wrapping effected by the thread-manipulating
instrumentalities 252 and-in another portion of
the outer surface of the fabric openwork designs
may be formed in the same piece of fabric by
the thread-manipulating instrumentalities 25b

case and for the purpose of more conveniently
laying out the various designs one group of the
butts in the jacks 26 may be reserved for the

openwork designs, for example the butts a to m-

inclusive while the remaining butts n to ¥ in-
clusive may be reserved for the plated designs, as
clearly indicated in Figs. 3 and 7, wherein the
carrier 23 is provided with thread-manipulating
instrumentalities including both the needle-
wrapping ends 28a and the ends 25b having the
hooks 180.

In other instances 1t may be desirable to form
an openwork design and plating on the same cyl-

4
inder needles, in which case it is within the scope
of the present invention to place a thread-manip-
ulating instrumentality having a needle-wrap-
ping end 25¢ and an instrumentality having an
end 25b provided with a hook 180.in the same
groove 24 of the carrier 23, in which case two

. jacks 26 would be inserted in the same groove 24

for cooperation with the elements 25a¢ and 25b
respectively, as illustrated in Fig. 36, the butts ¢
to m of the jack cooperating with the element 25b
being reserved for the designs to be produced by
cooperation of the element 25b with the cylinder
needle 16 vertically aligned therewith while the

. butts n to y inclusive of the second jack cooper-

ating with the needle-wrapping element 25a
would be reserved for the designs to be produced
by the said needle-wrapping element on the same
cylinder needle, the resultant fabric bemg dia-
grammatically disclosed in Fig. 35.

In other instances it may be desirable to form
designs wherein the connecting loops above re-
ferred to are not transferred to the adjacent cyl-
inder needle but are permitted to project out-
wardly from the outer face of the fabric (see Fig.

39), in which case a third form of thread-manip- _

ulating instrumentality is provided and which
takes the form of a picker 25¢ as illustrated in

- Fig. 40, which is substantially the same as the
" element 254 with the exception that the shoulder

on the hook {80 is considerably less pronounced,
the: picker element 25¢ being merely bent out-
wardly slightly at its lower end sufficient to hold
the thread of the connecting loop while it and
the adjacent cylinder and dial needles are draw-
ing sufficient of the thread to produce the respec-
tive loops.
strumentality 25b, is arranged to engage the loop-
drawing cam 182 and to be retracted to cast the
loops by the fixed cam 188, the transferring cam
90 at such times being inoperative,

When forming loops by the instrumentalities
25¢ and in order to retain the loops it is necessary
to feed a second thread A! {o the needles together
with the foundation thiead A, in which case one
of said threads, for example the thread A, is fed
to the cylinder and dial needles.through the low-
er thread eye 15a in the thread guide 15 while
the second thread A! is fed to the needles through
& relatively elevated thread eye 150 in the guide

The instrumentality 25c, like the in- 3

5
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15 (see Fig. 38), the pickers 25¢ in such cases en- -

gaging only one, for example the thread A!, while
the thread A is fed to the cylinder and dial

50

needles . in the usual manner to form regular °

foundation fabric, in which case the threads A
and A! throughout the knitting are in a.normal
plating relation to each other, for example the
thread Al being on the outside of the stitches

_formed by the cylinder needles and this thread

is the one engaged by the pickers 25¢ for the for-
mation of the loops on the outer face of the

; fabric. -
having the hooks 180 at their lower ends, in which: = 3

In order to prevent the pickers. drawing both
threads into the outstanding loops the needle
cylinder 8 is lowered by rotating the ring 8 which
supports the cylinder in the ring 6 and by tighten-
ing up the screws 8a which secure the ring 6,
the ring 8 and the cylinder 8 in rigid relation to
each other, and the dial 34 is lowered by adjust-
ing the screw 177 or the nut 60 that supports the
dial post 33 at the top of the machine. Lowering
of the cylinder 8 and dial 34 throws the thread A
to a position below the ends of the pickers at the
point where the thread is fed to the needles while
the second thread Al being fed to the needles
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through the upper eye 15% in the guide 75 is held 5
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8
at such an angle with respect to the thread A
and the lower ends of the pickers 256c¢ that it will
be engaged by the ends of the pickers and drawn
into the loops while the said pickers miss the
thread A and which accordingly produces regular
rib knit fabric while the thread A! is formed

into loops that project outwardly from the outer 'v
surface of the fabric but which are tied into the

fabric by the thread A! being interknit on one
side with the cylinder stitch of the foundation
fabric and on the opposite side by the rib stitch

" in the same course of the said ribbed fabric,
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posed of said outwardly projecting loops or the

loops may be left plain to produce a frieze effect.

If desired, the outwardly projecting loops may be
cut, thus producing a pile effect on the outer
surface of the fabric.

In other instances, it may.be desirable to form -
openwork designs in the fabric of one color
‘wherein a different color will appear through the

openwork, in which case two threads, such as the
threads A and Al of relatively different colors are
fed to the needles simultaneously as above de-
scribed, in which case the hooks 188 will catch only
the uppermost thread, for example the thread Al
while the other thread will continue to knit or-
dinary ribbed fabric as above noted. The loops
held by the hooks 180 are subsequently trans-
ferred in the same manner as above described,
making the openwork in the fabric through which
the -color of the other thread will a,ppear as dia-
grammatically illustrated in Pig. 37.

“With the mechanism above descnbed any of
the above-mentioned effects may be produced in-
dependently or in any desired combinations in a
single piece of fabric independently of or coor-

dinately with yarn changing for the foundation

thread.
Where the two threads are fed simultaneously
to the needles one thread will be under control

of the thread-changing mechanism, I, while the

second thread will be fed 'from a bobbin carried
by a suitable part of the mechanism, such for ex-
ample, the post 209 carried by the ring 20 (see Fig.
1), or the fixed dial post'33 may be extended as
illustrated in Figs. 13 and 17, and provided with
any suitable bobbin-supporting element (not
shown) and from either of which the thread may
be fed to the upper eye 15b in the thread guide 75

‘through a suitable tensioning device 210 carried

by the ring 20 or other correspondingly rotating
portion of the mechanism. o

In cases where the two threads are fed to the
needles which are to be plated by the individual
plating threads'B, the threads A and A! may be
simultaneously fed through the-tube 70 and

through the openings {81 and 180 formed in the

gear 44a and thread-carrying ring 171 respective-
ly, the thread Al coming from g, bobbin carried on

the upper end of the fixed dial post 33 while the

thread A comes from the sweep arm of the stop
motion preferably in direct hne above the center
of the post 38. :

The trick wheel employed is of ‘novel construc-
tion, comprising 2 main -hub section 211 having a
bore 212 to receive the eccentric portion 98 of the
stud 99. The hub 21 is'of cylindrical form having
a peripheral surface 213 in which is formed a
series of grooves 214, the bases of which are of
complete circular form while the peripheral sur-

face 213 of the hub is flattened hexagonally, as -
illustrated- at 215, tangent to the bases of the -
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grooves 214, leaving vertical ribs 216 on the outer

surface of the hub 2if{ in which the horizontal
grooves 214 are present.

Arranged to fit in the grooves 214 are rings 217,
the inner surface of each of which is of hexagonal
form corresponding with a hexagonal outer sur-
face of the hub 211, the said inner surface of the
ring having flat portions 218 similar to the flat-

tened portions 215 of the hub 21{ and between.

which are segmental portions 219 corresponding

" to the outer segmental surface of the vertical rlbs
- 216 of the hub 2{1.

These loops may be stbsequently brushed to

" produce a fleecy effect throughout the area com-

In assembling the rings 217 on the hub 2il the

~inner edge of each ring is registered with the cor-

respondingly shaped portions of the outer surface
of the hub 2{{ so that the ring can be dropped

"on to the hub for movement axially thereof to

an’ elevation. coincident with the groove 214 in
which the ring is to be positioned, whereupon
the ring is turned about the hub 211 until the flat
portions 2§18 on the inner edge of the ring enter
the grooves 214 in the vertlcal nbs 216 of the outer
face of the hub 211.

After the rings have béen assembled on the hub -

in this manner, all the rings are locked against
further rotation with respect to the hub 21 { by a
key 220 entering a groove 221 formed in one of
the vertical ribs 218 and a notch 222 formed in
each of the rings 217. The key 220 is held against
longitudinal displacemernt by the ratchet wheel

10
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{82, which is secured to a shouldered portion of

the hub 211 at one end thereof, and by a cap plate
223 which is secured to a correspondingly shoul-
dered portlon of the hub at the opposite end
thereof.

- 35.

Each of the rings 2 I'l is prov1ded with a series

of holes 225 adapted to receive tits 226 pressed

up from the body 227 of each of the trick wheel . .

lugs 126 when the body portion 2271 of. the lug
is forced into one of the grooves 228 formed be-
tween each pair of superimposed rings 211, the

-rings ‘being composed of metal sufﬁc1ently re-
silient to permit the passage of the tits 226 there--
between when Inserting and removing the lugs:

126, and to snap back.into position in - contact

respectively .brought into alignment with a pair
of the openings 225 in one of the rings 211,

changeable for setting up any desired pattern.
In order to provide g contmuous lug on the

- trick wheel for continuously pressing any one jack

In.
" this way the lugs 126 are made readily inter-

50
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45
with the body 227 of the lug when the tits 226 are

26 for a full revolution or any desired segmental . .

portion thereof of the trick wheel 100, lugs of the
character shown in Fig. 23 may be employed,
which are relatively narrow, being confined - in
width to planes extending radially from the center

of the hub through two adjacent holes 225 in’ the

rings 211." The narrow lugs {26a are each pro-
vided with one tit 226 and are ‘held against ro-
tation ‘around the tit by a .shoulder 227a ar-
ranged. to bear against the peripheral edge of
one of the rings 217 between which the lugs 126a
are placed, whereby the peripheral edge of any
desired number of the lugs 126a placed side. by
side in a single groove 228 of the trick wheel
will form a continuous bearing surface for the

selector lever that controls the jack which is to

be continuously pressed.

In order to keep the re]atlvely thin se]ector le-
vers {01—I125 from sagging at their outer ends as
a result of insufficient bearing surface with the
pivot stud 128, the levers are divided into gr oups,
for example five groups of five levers each. The

Jower lever of each group is 'provided with an
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35 g5 nearly as possible in perpendicular relation to -
- the actuating cams. and selector arms with which-

they eontact during relative rotation between

2,051,724

E integral elongated hub. ma having a length equal

10

to.the thickness of the five levers of the group and
the other four levers of the group are pivoted

on the peripheral surface of the said elongated

hub of the lower lever, as shown in Fig. 41.

In order to relieve the terision on the connect-
ing loops C that are held by the hooks {80 dur-
ing the formation of a plurality of courses of
stitches, & cam 230 is provided on the lower end
of o stud 231 rigidly secured in and depending
from the ring 28. The cam 230 is arranged. to

- press against the lower butt e of each jack 26 that

15

" against the elements 25 below the pivots thereof,
to hold these elements. in position until the latch.
opehner is reached, the latch opener being -posi-:

25

30
. shown in Fig. 4 of the drawings 2$ being strictly

- radially disposed with respect to the axis of the-
carrier, it is obvious that in order to present:the -

40

controls & thread-manipulating instrumentality
25 having & hook 180 .at the lower end 25b there-

of, whereby the hooks are moved out to & -position -
-close to the rear edge .of the circle of cylinder
needies 16, thus relieving the strain on the thread’

held by the hooks 180.: :
In order to prevent any of the thread-mampu-

lating instrumentalities 25 from moving out to a

position where their Jower ends would strike the
latch opener 233 (sée. Fig. 18), a cam 232 is pro-
vided on the stud 23i and arranged to bear

tioned immediately ahead of the point of selet-

tion of the elements 25 that are to function in -

the course of stitches about to be formed. .
‘While the-grooves 24 in _the carrier 23 are

jacks and thread-manipulating instrumentalities

such actuating elements and the carrier, the

_grooves 24 may be cut- at an angle to the said
strietly radial plane as shown in Fig: 18 of the

. drawings and thus _present.the edges of the jacks

' 26 and instrumentalities 25 fiatly to said actuat- -

_ ing elements to reduce wear therebetween. -~

5

The bearing sleeve 199. about which the trick.
.wheel 100 rotates is bored, as illustrated at 198, -

at an angle to the axis X-—X of the trick wheel
100, the axis Y—Y of the hore 198 and the axis

' 'X—X of the trick-wheel 100 coinciding. at the
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lower end of the trick wheel as illustrated at Z
while the axes X—X and Y—Y are spaced apart
o predetermined distance as illustrated at W at
the upper end-of the trick wheel, '

"To. properly allgn . the lugs m of the Arick”

wheel with the arms 181—125, the stud 99 is ro-
tated until the lowermost lugs on the trick wheel
are in proper-operating relation to the lowermost
arm 101 The stud- 99 is then securely locked
in the ring 20. The bearing sleeve 199 is then ro-
tated. about the eccentric portion 88 of the stud
99 which moves the top part of the trick wheel
100 toward the arm 25 so that the uppermost
lugs of the trick wheel 100 are in the same rela-
tion to .the arm 125 as the lowermost lug is to
the arm {0(, the arms and trick wheel being
siightly inclined to the vertical in the same man-
ner as and-substantially parallel to the outer
edges of the jacks 26 when the adjustment is
complete. The sleeve 199 is then secured to the

. eccentric portion 98 of the stud 99 by a set screw

i98a. -
The stud 99 is secured in ﬁxed relation to the
ring 20 by a clamp including a bolt 9%a having

" @ beveled head 995 mounted at one side of the

stud 99 in a bore 89¢ in the ring 20, in which
is also mounted, at the opposite side of the stud

.

9

89, a sleeve 99d having a beveled ehd 99e between_

which the upper end of the stud 89 is gripped and
held against rotation when the hub 89 is pulled
up tightly-on the bolt 99a. .

The jacks 26 being separate from and cooperat-

ing with the needle-wrappmg "instrumentalities

‘25 facilitates the changing of pattérns and elim-
‘inates re-threading of the wrapping fingers. 25a

when the pattern is changed, as the jacks 26 may
be readily removed. from and replaced in the

_‘carrier 23 without removing the wrapping fingers

25, and if differently colored threads are required

10

in the finger's the new threads are knitted to the -

threads already threaded through the eyes in the

.fingers 25 and .the old thread pulled down until:

15 :

the new thread 'is drawn through the eyes.and .°

beyond the liner ends of ‘the ﬂngers to a posltion
for wrapping the needles.

: Where a wrapping finger 25a. and a hook in-.

strumentality 25b or-a’ ‘picker instrumentality 25¢
Fig. 36, a separator, such.as that shown at 326
dividial controlling jack 26 to operate independ-

ently w1thout interfering one with the other
Iclaim:

20
-are used in the same groove of the carrier, as in -

"in Fig. 42 is placed between the two instrumen-'_ -
talities to permit each instrumentahty ‘andits in-

2.

~ 1. The combination in a circular rib knitting .

‘machine, of a needle cylinder, a needle dial, nee-
- dles in the cylinder and dial respectively, a carrier
- above the -dial, a plurality of thread-manipulat-

ing instrumentalities supported. by -the carrier

in operative relation to said needles; a trick wheel
_ arranged to travel around the outside of the car-
- rier . for - selécting thréad-manipulating instru-
mentalities  for cooperation with predetermined
_needles, operating jacks supported by the carrier
for and in cooperativeé relation-to the thread-":"
_'manipulating instrumentalitiés respectively, and
means. intermediate the jacks and the trick wheel 40..
~for conveying the. selections of the trick wheel to .. -

the operating jacks.
2. The combination ina circular rib knitting

1y, a carrier above the dial, a plurality of thread-

-manipulating instrumentalities: supported by the

carrier in operstive relation to- said ‘needles,

8 trick wheel arranged ‘to . travel .around the
“outside of the carrier for selecting thread-ma-.
nipulating instrumentalities for cooperation with
predetermined needles, operating jacks supported

by the carrier for and in cooperative relation to
the thread-ma.nipulating instrumentalities re-
spectively, means intermediate the jacks and the

trick wheel for -conveying the selections of the

30
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: machine, of ‘a needle cylinder, -a -needle dial, . 3
needles in . the cylinder .and . dial respective-.

45
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trick wheel fo the operating jacks, and inter-:

changeable lugs carried *by the trick wheel for
actuating the said intermedigte means. :

3. The combination in a circular rib knitting
machine, of a needle cylinder, a needle dial, nee«

dles in the cylinder and dial respectively, a car--

rier above the dial, a plurality of thread-manipu-

1ating instrumentalities supported by the carrier

in operative relation to said needles, a trick wheel
arranged to travel around the otitside of the car-

rier for selecting thread-manipulating instru- -

mentalities for cooperation with predetermined
needles, operating jacks supported by the carrier

for and in cooperative relation to the thread-
respectively, -

manipulating  instrumentalities
means intermediate the jacks and the trick wheel

60
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for conveying the selections of the trick wheel to, . ’

the operating jacks, selectively arranged butts on

s

75
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the jacks for engagement by said mtetmedlate

‘means respectively, and. selectively arranged in-

terchangeable dugs on the trick wheel for selec-
tively operating said intermediate means.-

4, The combination in & circular rib knitting
machine, of a needle cylinder, a needle dial, nee- -

dles in the cylinder and dial respectively, s car-
rier above the dial, g plurality of thread-manipu-
lating instrumentalities supported by the carrier
in operative relation to said needles, a trick’ Wheel
arranged to travel around the outside of the car-
rier” for - selecting thread-manipulating instru-

' mentalities for caoperation with predetermined

15

needles, operating jacks supported by the carrier
for and in cooperative relation to the thread-ma-
nipulating instrumentalities respectively, means

- intermediate the jacks and the trick wheel for

: ‘conveying the selections of the trick wheel to the -

20

operating jacks, selectively arranged butts on the

- Jacks for engagement by said intermediate means

- respectively, selectively arranged interchangeable
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lugs on the trick wheel for selectively operating .

said intermediate means, and means for selec-
tively rotating the trick wheel to bring predeter-
mined combinations of the lugs into cooperative
relation to said intermediate means.

5. The combination in a circular rib knitting"
machine, of a needle cylinder, a circle of needles

In said cylinder, a needle dial, needles in the dial
in alternating relation to the cylinder needles,
dial cams for projecting and retracting the dial
needles between the cylinder needles, a car-
rier above the dial, thread-manipulating in-
strumentalities supported by the.cartier with their
lower. ends within the circle defired by the cyl-
inder needles, a shaft rotating within the carrier
for actuating the dial cams, a trick wheel ar-
ranged to travel around the carrier in advance of
the dial needle retracting cam to select and press
predetermined instrumentalities outwardly - in
planes between those of adjacent cylinder and dial
needles, and cam means following said trick wheel
for returning the lower ends of the instrumen-
talities to normal position within the circle of
needles substantially wlth the retraction of the
dial needles,

6. The combination in & circular rib knitting

machine, of a needle cylinder, a needle dial, nee-

"dles in the dial and cylinder respectively in al-

ternating relation to each other, means for feed-
ing a foundation thread to the cylinder and dial
needles, a plurality of thread-manipulating in-
strumentalities pivotally mounted adjacent said
needles for swinging movement in planes inter-
mediate those of adiacent cylinder and dial nee-
dles with a predetermined number of said in-
strumentalities arranged to engage said founda-
tion thread between the cylinder and dial needles,
means for selectively rocking predetermined in-
strumentalities about their respective pivots for
said engagement with the foundation thread to
draw said thread inio loops connecting stitches
formed by the cylinder and dial needles respec~
tively and means for casting said loops from said
instrumentalities.

7. The combination in g circular rib knitiing
machine, of a needle cylinder, a needle dial, nee-
dles in the dial and cylinder respectively in alter-
nating relation to each other, means for feeding
2, foundation thread to the cylinder and dial nee-
dies, a plurality of thread-manipulating instru-
mentalities operable in planes intermediate those
of adjacent cylinder and dial needles with a pre-
determined number of said instrumentalities ar-
ranged to engage said foundation thread between
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the cylinder and dial needles to draw said thread
into connecting loops between stltches formed re-
spectively by said needles, and a predetermined
number of said threa,d-manipu]atmg instrumen-
talities "arranged -to wrap individual threads
around predetermined cylinder needles, ‘means
for selectively operating said thread-manipulating
instrumentalities for coordinately effecting their
said purposes in the production of tubular ribbed
fabric on said machine, and means for casting said

“loops from said loop-forming instrumentalities.

8. The combination in a circular rib knitting
machine, of a needle cylinder, a needle. dial,

needles in the dial and cylinder respectively in

alternating relation to each other, means for
feeding a foundation thread to the cylinder and
dial needles, a plurality of thread~-manipulating
instrumentalities operable in planes intermedi-
ate those of adjacent cylinder and dial needles
with a predetermined number of said instru-
mentalities arranged to engage said foundation
thread between the cylinder and dial needles to
draw said thread into connecting loops between
-$titches formed respectively by said needles, and
.a predetérmined number-of said thread-manip-
ulating instrumentalities arranged to- wrap indi-
vidual threads around predetermined cylinder
‘needles, means for. selectively operating said
thread-manipulating instrumentalities for- co-
ordinately effecting their said purposes in the
production of tubular ribbed fabric on said ma-
chine, and means for transferring predetermined
connecting loops produced by said -foundation
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thread-engaging instrumentalities to adjacent .

needles respectively.

9. The combination in a circular rib. knitting

machine, of a needle cylinder, a ‘needle dial,
needles in the dial and cylinder respectively in
alternating relation to each other, means for
feeding a foundation thread to the cylinder and
dial needles, a plurality of thread-manipulating
instrumentalities operable in planes intermedi-
ate those of adjacent cylinder and dial needles
with a predetermined number of said instru-
mentalities arranged to engage said foundation
thread between the cylinder and dial needles to
draw said thread into connecting loops between
stitches formed respectively by said needles, and
.& predetermined number of said thread-manip-
ulating instrumentalities arranged to wrap indi-
vidual threads around predetermined cylinder
needles, means for selectively operating said
thread-manipulating instrumentalities for co-
ordinately effecting their said purposes in the

‘production_of tubular ribbed fabric on said ma-

chine, means for transferring predetermined
connecting loops produced by said foundation
thread-engaging instrumentalities to adjacent
needles respectively, and means for selectively
changing the foundation thread being fed to the
needles to produce predetermined effects in the
fabric coordinately with the selective opera-
tion of said thread-man’ipulating instrumentali-
ties.

1. In & circular rib knitting machine, the
combination of alternating cylinder and dial

neadles, means for feeding thread to said

needles, thread-manipulating instrumentalities
pivotally mounted adjscent said needles for
swinging :oovement respectively in planes inter-
mediste those of adjacznt nesdies for engaging
and drawing said thread into loops connecting
stitches produced by the said neecles respective-
ly, means for selectively rocking szid thread-
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spective pivots to engage sald thread, and means’

~for gctuating predetermined thread-manipulat-

ing instrumentalities to transfer the connecting
loops held thereby onto needles adJacent thereto

- respectively.

~11. In & circular rib knitting machme, the

'combination of alternating cylinder and dial
" needles, means for feeding thread to said needles, .
thread-manipulating instrumentalities pivotally.

mounted adjacent said needles for swinging
movement respectively in planes intermediate
those of adjacent needles for engaging and draw-
ing said thread into loops connecting stitches
preduced by the said needles respectively, means
for selectively rocking said thread-manipulating
instrumentalities about their respective pivots to

- engage said thread, means for actuating prede-

bo

- means for aligning said predetermined- loop-

termined thread-manipulating instrumentalities
to transfer the conmecting loops held thereby

onto needles adjacent thereto respectively, and

holding instrumentalities ‘with the needles re-

--. celving said loops-to effect said transfer,

25

12. In a circular rib knitting machine, the

‘combination of alternating -cylinder and dial
‘needles, means for feeding thread to said needles,

' th_rea.d-manipulatmg instrumentalities pivotally

mounted - adjacent said needles for swinging
movement in planes intermediate. adjacent
needles, means for rocking predétermined in-

. strumentalities about their respettive pivots to
- engage, draw and hold said thread in loops con-
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- .movement
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necting stitches produced. by 'adjacent needles
respectively, and means for actuating predeter-
mined loop-holding intrumentalities t0 transfer
their loops to adjacent needles respectively..

13. In a circular rib knlttmg machine, the

_combination of alternating cylinder and . dial
needles, means for feeding thread to said needles, -

thread-manipulating instrumentalities pivotally
mounted adjdcent said needles for swinging
movement

strumentalities about their respective pivots to
engage, draw and hold said thread in loops con-

" necting stitches produced by adjacent needles °
respectively, and means for. casting the loops .

from the loop-holding instrumentalities.

- 14, In a circular rib knitting machine, the
combination of alternating cylinder and dial
needles, means for feeding thread to said needies,

thread-manipulating instrumentalities pivotally

mounted -adjacent said needles for. swinging
in - planes intermediate adjacent

needles, means for rocking predetermined in-:
strumentalities about their respective pivots to.

engage, draw and hold said thréad in loops con-
necting stitches produced by adjacent needles
respectively, means for actuating predetermined
loop-holding instrumentslities to transfer their
loops to adjacent needles respectively, and means

for casting the loops from the loop-holding in-

strumentalities.

15. In a circular rib knitting machine the -

combination of alternating cylinder and dial

needles, means for feeding thread to said needles,.

" thread-manipulating instrumentalities normally

70
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within 2 circle defined by the cylinder needles-

and pivotally mounted\adjacent said needles for

swinging movement in planes intermediate those
.of adjacent cylinder and dial needles, means for
‘selectively rocking sald instrumentalities about

their respective pivots- outwardly between the
needles, means for returning a group of the se-

lected instrumentalities to said normal position

in planes. intermediate adjacent.
needles, means for rocking predetermined . in-’

11
to wrap supplemental threads about predeter-
mined needles, means for rocking a second group

of said selected instrumentalities to an extreme .

position outside the said circle of needles to en-

gage, draw and hold said thread in loops con-
necting stitches produced on adjacent needles
respectively, and means for casting said- loops
from said instrumentalities. &

16. In a circular rib knitting machine "the
combination of alternating cylinder and dial nee-
dles, means for feeding thread to said needles;
thread-manipulating ‘instrumentalities normally
within a circle defined by the cylinder needies

-and pivotally mounted adjacent said needles for

swinging movement in planes intermediate those
of adjacent cylinder and dial needles, means for
selectively rocking said instrumentalities about

10

their respective pivots outwardly between ‘the

‘needles, means for refurning a group of the
- selected “instrumentalities to said normal posi-
tion to wrap supplemental-threads about prede-
termined needles, means for rocking a second

group of said selected instrumentalities to an
extreme position outside the ‘said- circle of nee-
dles to engage, draw and hold said thread in
loops connécting stitches produced on adjacent
needles respectively, means for actuating prede-
termined ones of said loop-holding instrumental-

- ities to transfer their loops on needles adjacent
“thereto, and means for casting said loops -for
i sald loop-holding instrumentalities.

20
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- 17. In a’ circular rib knitting machine, the, '

combination of ‘alternating cylinder and dial nee- -

dles, means for feeding thread to said needles,
thread-mampulating instrumentalities normally
within a circle defined by the cylinder needles

and pivotally mounted adjacent said needles for .

swinging movement in. .planes intermediate those

of adjacent cylinder and-dial needles, means for
selectively rocking said instrumentdlities about

. their respective pivots outwardly betweéen the

needles, means for returning a .group of the se-
lected instrumentalities to said normal . position
to wrap- supplemental threads about predeter-

_ mined needles, means for.rocking a sécond group ’
of said selected instrumentalities to an extreme
‘position outside the said circle of needles.to en-

gage, draw'and hold said thread in loops con-
necting stitches produced on adjacent needles re-
spectively, and means for returning the said sec-
ond group of instrumentahties to said- normal
position.

18. In a- circular rib knitting machine the
combination of alternating cylinder and dial nee-

. dles, means for feeding thread to said needles,

40
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thread-mampulating instrumentalities: normally -

‘within a.circle defined by the cylinder needles
-and pivotally mounted adjacent said needles for

swinging movement in planes intermediate those
of ‘adjacent cylinder and dial needles, means for
selectively rocking said instrumentalities about
their respective. pivots. ocutwardly between. the

_needles, means for retdrning a group of ‘the

selected instrumentalities to said ‘normal posi-

“tion to wrap- supplemental threads. about pre-
- determined needles, means for rocking a second

group of said selected instrumentalities to an ex-
treme position outside the said circle of needles
to engage, draw and hold said thiead in loops

" connecting stitches produced on adjacent needles

respectively, means for returning the said second
group of instrumentalities to said normal posi-
tion, and means for subsequently actuating said
second group to transfer the connecting logps
held thereby to needles adjacent thereto
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'19. In a circular 'rib knitting machine, the

combination of alternating cylinder and dial nee-

dles, means for feeding thread to said needles,

. thread-manipulating instrumentalities- normally

10
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- within a circle defined by the cylinder needles

and pivotally mounted adjacent said needles for
swinging movement in planes intermediate those
of adjacent cylinder and dial needles, means for
selectively rocking said. instrumentalities about
their respective pivots outwardly ‘between -the
needles, means for returning a group. of the se-
lected instrumentalities to said normal position
to wrap supplemental threads about predeter-
mined needles, means for rocking a second group
of said selected instrumentalities to an extreme

position outside the said circle of needles to en-

gage, draw and hold said thread in loops connect-
ing stitches produced on adjacent needles respec-
tively, means for returning the said second group
of instrumentalities to -said normal position,
means for subsequently’ actuating said second

_ group to transfer the connecting loops held there-

30
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by to needles adJacent thereto, and means for

"moving said second group of instrumentalities

to an intermediate position to relieve strain on

.the thread of said connecting loops held thereby.

20. In a circular rib Kknitting machine, the

_combination of alternating cylinder and dial nee-

dles, means for feeding thread to: said needles,
thread-manipulating instrumentalities normally
within -a circle defined by the cylinder needles

“and pivotally mounted adjacent said neédles for
swinging movement in planes. intermedlate those.

of adjacent cylinder and dial needles, means for
selectively rocking said mstrumentahtxes about
their respective  pivots outwardly between - the

needles to engage, draw and hold said thread in.
“loops connecting stitches produced by adjacent
‘needles respectively, means. for returning said
loop-holding instrumentalities to said normal
»positlon while holding their respective loops and
means for -casting said- loops from said instru-. -
“mentalities.

.21, In a c¢ircular rib kmtting machine, the

5 combination of alternating cylinder and dial nee-

dles, means for -feeding thread to said needles,

- . thread-mampulatmg instrumentalities- normally

50

within a circle defined by the cylinder needles
and pivotally mounted adjacent said needles for
swinging movement in planes intermediate those
of adjacent cylinder and dial needles, means for
selectively rocking said instrumentalities about

- their respective pivots outwardly between the
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needles to engage, draw and hold said thread
in loops connecting stitches produced by adjacent
needles respectively, means for returning said
loop-holding instrumentalities to said:normal po-
sition while holding their respective loops, and
means for subsequently actuating said loop-hold-
ing instrumentalities to transfer their loops to
needles adjacent thereto.

22. In a circular rib knitting' machine, the
combination of alternating cylinder and dial nee-
dles, means for feeding thread to said needles,
thread-manipulating instrumentalities normally
within a circle defined by the cylinder needles
and pivotally mounted adjacent said needles for
swinging movement in planes intermediate those
of adjacent cylinder and dial needles, means for
selectively rocking said instrumentalities about
their respective pivots outwardly between the
needles to engage, draw and hold said thread in
loops connecting stitches produced by adjacent
needles respectively, means for returning said
loop-holding instrumentalities to said normal
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position whlle holding their respective loops
means for subsequently actuating said loop-hold-

" ing instrumentalities to transfer their loops to -

needles adjacent thereto, and means for moving
said loop-holding instrumentalities to an inter-’

held thereby between the-forming and transfer-

Ting of said loops.

23. The combination in a circular rib knitting
machine of a needle cylinder, a needle dial, nee-

dles in the cylinder and dial respectively, thread-"

manipulating instrumentalities operable between
said needles, a thread guide in predetermined re-

" lation to the needles for feeding a thread to the-

needles and thread-manipulating instrumentali-
ties simultaneously and means for varying the
relation of the needle cylinder relative to the
thread guide to cause the thread-manipulating
instrumentalities to clear said .thread whereby
said thread will be formed into a course of stitches
by the needles, and means adjacent the thread
guide for safd thread arranged to feed a second
thread to the needles and the thread-manipu-
lating instrumentalities simultaneously with and
in predetermined relation to the first said thread
to be engaged by said thread-manipulating in-

" strumentalities, means for actuating said instru-

mentalities in a manner to draw and hold loops
of said second thread intermediate predetermined

~ dial and cylinder needles, and means for actuat-

ing said instrumentalities to transfer said held
loops to adjacent needles respectively to expose
the first of said foundation threads in the open-
ings formed by said transfer.

24. The combination in a circular rib knitting
machine, of a needle cylinder, a needle dial, nee-
dles in. the cylinder and dial respectively, a car-

.mediate position to relieve strain on the loops -
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rier mounted above and axially aligned with the -

cylinder -and dial and provided with vertical
grooves in-its peripheral surface in substantially
vertical alignment with the cylinder needles re~
spectively, a series of thread-manipulating instru-
mentalities pivotally mounted in the lower ends
of said grooves respectively with their lower ends
in cooperative relation to said needles, a series
of jacks pivotally mounted in said grooves in co-
operative relation to said instrumentalities, a
series of horizontally superposed butts selectively
arranged on each jack, and means for engaging
said butts to actuate the said instrumentalities
upon relative rotation between said means and
said carrier.

25. The combination in a circular rib knitting
machine, of a needle cylinder, a needle dial, nee-
dles in the cylinder and dial respectively, a car-
rier mounted above and axially aligned with the
cylinder and dial and provided with vertical
grooves in.its peripheral surface in substantially
vertical alignment with the cylinder needles re-

-spectively, a series of thread-manipulating in-

strumentalities pivotally mounted in the lower
ends of sald grooves respectively with their lower
ends in coopersative relation to said needles, &
series of jacks pivotally mounted in said grooves
in cooperative relation to said instrumentalities,
o series of horizontally superposed butts selec-
tively arranged on each jack, a series of selector
arms arranged in horizontal superposed rela-
tion adjacent to and alighed with the butts re-
spectively, and means for selectively engaging
said selector arms to actuaie the instrumentalities
upcn relative rotation beiween said means and
said carrier.

26. The combination in a circular rib knitting
machine, of o needle cylinder, a needle dial, nee-
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dles in the cylinder and dial respectively, & car- .

rier mounted ahove and axially aligned with the

cylinder and dial and provided with vertical
grooves in its peripheral surface in substantially _

vertical alignment with the cylinder needles re-
spectively, a series of thread-manipulating in-

strumentalities pivotally mounted in the lower
ends of said grooves respectively with their lower -

ends in cooperative relation to said needles, a
series of jacks pivotally mounted in said grooves

in cooperative relation to sald instrumentalities,

a series of horizontally superposed butts selec-
tively arranged on each jack, g series of selector
arms arranged in horizontal superposed relation
adjacent to and aligned with the butts respec-

tively, and s trick wheel rotatably mounted about
an axis substantially parallél to the axis of the .

* carrier, and interchangesble selectively arranged
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lugs on the periphery of the trick wheel in sub-
stantially horizontal alignment with the said se-
lector arms, for actuating the said manipulating
instrumentalities upon relative rotation beiween
the carrier and the trick wheel about the axis
of the carrier.

27. The combination m & circular rib kmttmg

machine, of a needle cylinder, & needi¢ dial, nee-

dles in the cylinder and dial respectively, & car-
rier mounted above and axislly aligned with the
cyliinder and dial end provided with vertical
grooves in its peripheral surface in substantially
vertical alignment with the cylinder needles re-
spectively, a series of thread-manipulating in-
strumentalities pivotally mounted in the lower
ends of said grooves respectively with their lower
ends in cooperative relation to said needles, g
series of jacks pivotally mounted in said grooves
in cooperative relation to said instrumentalities,
a series of horizontally superposed butts selec-
tively arranged on each jack, a series of selector

“arms arranged in horizontal superposed relation

adjacent to and aligned with the butts respec-
tively, a trick wheel rotatably mounted sbout an
axis substantially parallel to the axis of the car-
rier and interchangeable selectively arranged lugs

on the periphery of the trick wheel in substan-

tially horizontal alignment with the said selector
arms, for actuating the said manipulating  in-
strumentalities upon relative rotation between
the carrier and the trick wheel about the axis of

the carrier, and means for rotating the trick -

wheel in intermittent steps about its own axis
during said relative rotation between the trick
wheéel and carrier around the axis of the carrier.

28. The combination in & circular rib knitting
machine, of a needle cylinder, a needle dial, nee-
dles in the cylinder and dial respectively, a car-
rier mounted above and axially aligned with the
cylinder and dial and provided with vertical
grooves in its peripheral surface in substantially
vertical alignment with the cylinder needles re-

-. Spectively, a series of -thread-manipulating in-

strumentalities pivotally mounted in the lower
ends of said grooves respectively with their lower
ends In cooperative relation to said needles, a

» series of jacks pivotally mounted in said grooves
in cooperative relation to said instrumentalities,;

a series of horizontally superposed butts selec-
tively arranged on each jack, a series of selector
arms arranged in horizontal superposed relation

adjacent to and aligned with the butts respec-

tively, a trick wheel rotatably mounted about an
axis substantially parallel to the axis of the car-

rier ‘and interchangeable 'selectively arranged
lugs on the periphery of the trick wheel in sub-
3 stantially horizontal alignment with the said §€-

lector arms, ror actuating the said manipulating'

" instrumentalities upon relative rotation between
the carrier and.the trlck wheel about the.axis

of the carrier, a cam in fixed spaced relation. to
the trick wheel circumférentially of the carrier
for returning one group of said instrumentalities

13

to normal position relative to said needles while -

another group of said instrumentalities are aper-
tured-to avoid said cam, and a second cam in
fixed relation to the trick wheel circumferéntially

10

of the carrier and arranged to return the second

said group to said normal position subsequent'
to the return of the first said group.

* 29. The combination in a circular rib knitting '

machine, of a needle cylinder, a needle dial, nee-
dles in the cylinder and dial respectively, a car-

15

‘rier mounted above and axially aligned with the -

cylinder and dial and provided with vertical

grooves In its peripheral surface in substantially
vertical alignment with the cylinder needles re~

20

spectively, a series of thread-manipulating in- -

strumentalities pivotally mounted in the lower
ends of sald grooves respectively with their lower
ends in cooperative relation to said needles, a.

series of jacks pivotally mounted in said grooves & 3
in cooperative relation to said instrumentalities, )

8 series of horizontally superposed butts selec-

tively arranged on each jack, a series of selector

arms arranged in horizontal superposed relation
adjacent to and aligned with the butts respec-
tively, a trick wheel rotatably- mounted about an
axis substantially paraliel to the axis of the car-
rier and interchangeable 'selectively arranged
lugs on the periphery of the trick wheel in sub-
stantially horizontal alignment with the said se-
lector arms, for actuatmg the said manipulating
instrumentahties upon relative rotation between
the carrier and the trick wheel about the axis of
the carrier, a cam in fixed spaced relation to the
trick wheel circumferentially of the carrier- for

‘returning one group of said instrumentalities to -

normal position relative to said needles while an-
other group of said instrumentalities are aper-
tured to avoid said cam, a second cam in fixed
relation to the trick wheel circumferentially -of

the carrier and arranged to return .the second
- said group to said normal position subsequent to
" the return of the first said group, and a.cam

35
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intermediate the two said returning cams and

‘arranged to engage a predetermined butt on each

50

of the jacks of the second group of instrumen- -

talities to move said instrumentalities to an ex-

treme -operative position subsequent to the re-
- turn of the first said group. .

30. The combination in & circylar rib knitting

machine, of a needle cylinder, a-needle dial, nee- * -
dles in the cylinder and dial respectively, a car- -

rier mounted above and axially aligned with the
cylinder and dial and provided with vertical

- grooves in-its periphural surface in substantially

vertical alignment with the cylinder needles re-
spectively, a series of thread-manipulating in-’'
strumentalities pivotally mounted in the lower
ends of-said grooves respectively with their lower

‘ends in cooperative relation to said needles, a

60
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series of jacks pivotally mounted in said grooves "
in cooperative relation to said instrumentalities, -

‘a series of horizontally superposed butts selec-
_ tively arranged on each jack, a series of -selector
-arms arranged in horizontal superposed relation

adjacent to. and aligned with the butts respece-

70

tively, a trick wheel rotatably mounted about an -

axis substantially parallel to the axis of the car-
rier and interchangeable selectively arranged
jugs on the periphery of the trick wheel in sub-

75
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lector arms, for actuating the said manipulating

‘ 3instrumentalities upon relative rotation between

10

the carrier and the frick wheel about the axis of
the carrier, a cam in fixed spaced relation to the
trick wheel circumferentially of the carrier for
returning one ‘group of said instrumentalities to
normal position ‘relative to said needles while
another group of said instrumentalities are aper-
tured to avoid said cam, a second cam in fixed

_relation to the trick wheel circumferentially of
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the carrier and arranged to return the second
said group to said normal position subsequent to

the return of the first said group, a cam inter--
mediate the two said returning cams and ar--

ranged to engage a predetérmined butt on each
of the jacks of the second group of instrumen-

talities to move said instrumentalities to an ex-

treme operative position subsequent to the return
of the first said group, and a cam for subsequent
engagement with the said predetermined butts
of -said second group to move said second group
of instrumentalities to a position intermediate
said operative and said normal positions.

31. The combination in a circular rib knit-
ting machine, of a needle cylinder, a needle dial,
needles in-the cylinder and dial respectively, a

carrier mounted above and axially aligned with -

the cylinder and dial and provided with vertical
grooves in its peripheral‘surface in. substantially
vertical alignment with the cylinder needles re-
spectively, a series of thread-manipulating in-

strumentalities pivotally mounted in the lower -

ends of said grooves respectively with their lower
ends in cooperative relation to said needles, a se-
ries of jacks pivotally mounted in said grooves.in
cooperative relation to said instrumentalities, a

series of horizontally superposed butts selective--

1y arranged on each jack, a series of selector arms
arranged in horizontal superposed relation adja-
cent to and aligned with the butts respectively,
a trick wheel rotatably mounted about an axis
substantially parallel to the axis of the carrier

“and interchangeable selectively arranged lugs on

the periphery of the trick wheel in substantially
horizontal alignment with the said selector arms,
for actuating the said manipulating instrumen-
talities upon relative rotation between the car-
rier and the trick wheel about the axis of the
carrier, a cam in fixed spaced relation to the
trick wheel circumferentially of the carrier for
returning one group of said Instrumentalities to

-normal position relative to said needles while

another group of said instrumentalities are aper-
tured to avoid said cam, a second cam in fixed
relation to the trick wheel circumferentially of
the carrier and arranged to return the second
sald group to said normal pesition subsequent to
the return of the first said group, a cam inter-
mediate the two said returning cams and ar-

ranged to engage & predetermined butt on each -

of the jacks of the second group of instrumen-
talities to move said instrumentalities to an ex-
treme operative position subsequent to the re-
turn of the first said group, & selectively operable
cam arranged subsequently to engage the said
predetermined butts on the jacks of the second

said group of instrumentalities .to operate said

instrumentalities a second time from said nor-
mal position, and a cooperating cam for again
returning said second group to said normal po-

~ sition.

75

32. The combination in a circular rib knitting
machine, of a needle cylinder, a needle dial, nee-

3,051,724
’ stantlally horizontal alignment with the said se-

dles in the cylinder and dial respectively, means
for feeding thread to said needles, a carrier
above and aligned with the cylinder and dial
and provided with vertical grooves in its periph-
eral surface in substantially vertical alignment

‘with the cylinder needles respectively, a series of

thread-manipulating instrumentalities pivotally
mounted in the lower ends of said grooves with
their lower ends arranged to engage said thread,
a series. of jacks pivotally mounted -in said
grooves in cooperative relation to said instru-
mentalities, a series of -horizontal superposed
butts selectively arranged on each jack, means
for engaging said butts to actuate said thread-
engaging instrumentalities to form said thread
into loops between adjacent cylinder and dial
needles, and means for casting said loops from
said instrumentalities.

33. The combination in a circular rib knitting
machine, of a needle cylinder, a needle dial, nee-

dles in the cylinder and dial respectively, means.

for feeding thread to sald needles, a carrier
above and aligned with the cylinder and dial and
provided with vertical grooves in its peripheral
surface in substantially vertical alignment with
the cylinder needles réspectively, a (series of
thread-manipulating instrumentalities pivotally
mounted in the lower ends of said grooves with
their lower ends arranged to engage said thread,
a series of jacks pivotally mounted in said
grooves in cooperative relation to said instru-
mentalities, a series of horizontal superposed
butts selectively arranged on each jack, a series
of selector arms arranged in horizontal super-
posed relation adjacent to and aligned with said
butts respectively, means for selectively engag-

‘ing sald selector arms to actuate the thread-

engaging .instrumentalities to draw said thread
into loops between adjacent cylinder and dial
needles, and means for casting said loops from
said instrumentalities.

34. The combination in & circula.r rib knitting

machine, of & needlé cylinder, a needle dial,’
» needles in the cylinder and dial respectively,
means for feeding thread to said needles, a car-.

rier above and aligned with the cylinder and
dial and provided with vertical grooves in its
peripheral surface in substantially vertical align-
ment with the cylinder needles respectively, a

. series of thread-manipulating instrumentalities

pivotally mounted in the lower ends of said

grooves with their lower ends arranged to engage’

said thread, a series of jacks pivotally mounted
in- said grooves' in cooperative relation to said
instrumentalities, ‘a series of horizontal super-
posed butts selectively arranged on each jack, a
series of selector arms arranged in horizontal
superposed relation adjacent to and aligned with
said butts respectively, a trick wheel rotatably
mounted about an axis substantially parallel to
the axis of the carrier, and interchangeable lugs
on the periphery of the trick wheel in substan-
tially horizontal alignment with said selector
arms, for moving said instrumentalities selec-
tively from a normal position behind said cylin-
der needles into circular alignment with said
cylinder needles to receive the thread simulta-

‘neously with said needles, a loop-drawing cam

arranged to engage a predetermined butt on each
of the jacks to cause sald instrumentalities to
draw sald thread into loops between adjacent
cylinder needles, a cam in fixed relation to said
trick wheel cicrumferentially of the carrier to

- return the instrumentalities to said normal posi-
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tion to permit said dial needles to take
thread, and means for casting said loops from
said instrumentalities. ’ '

2,051,794
said

35. The combination in a circulsr rib knitting

machine, of 4 needle cylinder, a needle dial, hee-~ -
dles in the cylinder and dial respectively, means:

for feeding. thread to said needles, a carrier above
and aligned with the cylinder and dial and pro-
vided with vertical grooves in its peripheral sur-

face in substantially vertical alighment with the

- cylinder needles respectively, a series of thread-

¥

o8

N

30.

manipulating instrumentalities. pivotally mounted
in the lower ends of said grooves with their lower

ends arranged to engage said thread, a series of -

jacks pivotally mounted in said grooves in co-

<

operative relation to said instrumentalities, a se- -
- ries of horizontal superposed butts selectively ar~ -

ranged on each jack, a series of selector arms ar-
ranged in horizontal superposed relation adja-
cent to and aligned with said butts respectively, a
trick wheel rotatably mounted about an axis sub~
stantially parallel to the axis of the carrier,-and
interchangeable lugs on thé periphery of the trick
wheel in substantially horizontal alignment with

said selector arms, for moving said instrumental- -

ities selectively from a normal position behind
said cylinder needles into circular alignment with

said cylinder needles {0 receive the thread simul- -

taneously with said needles, a loop-drawing cam
arranged to engage a predetermined butt on each
of the jacks to cause. said instrumentalities ‘to
draw said thiread. into loops between adjacent

) cylinder needles, 2 cam .in fixed reldtion to said

[+
(7] N

trick wheel circumferentially of the .carrier to

" return the instrumeéntalities to said normal posi-

46

tion to permit said dial needles to take said
thread, a cam arranged to engage said predeter-
mined butt to move said instrumenta_l_ities to a
position intermediate said normal ‘and said
thread-drawing positions to relieve the thread of
the loops held by said instrumentalities, and
means for casting said loops from- said instru-

- mentalities.

58

36. The combination in a circular rib knitting

machine, of a needle cylinder, a needle dial, nee-, .

: o .18
return the instrumentalities to said normal posi-
tion to permit said dial needles totake said thread,
a cam. arranged to engage -said’ predetermined
butt to move said instrumentalities to a position
intermediate said normal and said thread-draw-

ing positions to relieve the thread of the loops .

held by said instrumentalities, and a selectively

operable transfer cam arranged to engage said.
‘predetermined butts-to move said instrumentali-
ties into loop-transferring position ‘with respect to-

said cylinder needles..

37. The combination in a circular rib knittihg ’
machine, of a needle cylinder, a needle dial, nee- -

dles in the cylinder and dial respectively, means

for feeding thread to said needles, a carrier above

and aligned with the cylinder and dial and pro-

vided with' vertical grooves in.its peripheral sur- -

face in substantially. vertical ‘alighment with the -
- cylinder needles respectively, a series-of thread-

manipulating ‘instrumentalities pivotally mount-.

ed in the lower ends of sald grooves with their

- lower ends arranged to engage said thread; a se-

ries of jacks’ pivotally mounted .in said grooves

in cooperative relation to $aid instrumentalities, -

a series of horizontal superposed butts selectively
arranged on each jack, a series of selector arms

20

arranged in horizontal superposed relation adja- -

cent to and aligned with said butts respectively, a
trick wheel rotatably mounted about an axis sub-
stantially parallel to the axis of the carrier, and

3

Interchangeable lugs on the periphery of the -
. trick wheel in substantially horizontal alignment
with said selector arms, for moving said instru- -

mentalities selectively from a normal position be-
hind said cylinder needles into circular alignment
with said cylinder needles to receive the thread
simultaneously with said needles, a loop-drawing
cam arranged to'engage a predetermined butt on
each of the jacks to cause said instrumentalities
to draw said thread into loops bétween adjacent
_cyli'ndern_eedles, a cam in fixed relation to said

. brick whee] circumferentially of the carrier to re-

dles in the cylinder and dial respectively, means

for feeding thread to said needles, & carrier above
and aligned with the cylinder and dial and pro-

face in substantially vertical alignment with the
cylinder needles respectively, a series of thréad-

manipulating instrumentalities pivotally- mounted-

in the lower'ends of said grooves with their lower

ends arranged to engage said thread, a series of
- Jacks pivotally mounted in said grooves in coop-

_ erative relation to said instrumentalities, a series
of horizontal superposed butts selectively ar-

60
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ranged on each jack, a series of selector arms ar-

ranged in horizontal superposed relation adjécent

to and aligned with said butts respectively, a trick
wheel rotatably mounted about an axis substan-~
tially parallel to the axis of the carrier, and in-
terchangeable lugs on the periphery of the trick

« wheel in substantially horizontal alignment with

sald selector arms, for moving said instrumental-
ities selectively from a normal position behind

5 0 vided with vertical grooves in its peripheral sur- .

‘turn the instrumentalities to. said normal position
,t0 permit said dial needles to take said. thread,
8 cam-.arranged to .engage -said predetermined
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butt to ‘méve said instrumentalities to. a position '

intermediate said normal and sdid thread-draw-

" ing positions to-relieve the thread of the loops

held by said instrumentalities; a selectively oper -

able transfer.cam arranged to engage said pre-"

determined butfs to ‘move said instrumentalities

650

into loop-transferring position with respect to:

“-out of transfer position. )
- 38. The combination in & circular rib knitting |

machine, of a needle .cylinder, a needle dial,
mneedles in the cylinder and dial. respectively,
means for feeding thread to said needles, a carrier
above and aligned with the cylinder and dial and

- provided with vertical grooves in its peripheral

said cylinder needles into circular alignment with -

said cylinder needles to receive the thread simul-
taneously with said needles, a loop-drawing cam
arranged to engage a predetermined butt on each
of the jacks to cause said instrumentalities to
draw said thread into loops between adjacent
cylinder needles, a cam in fixed relation to-said
trick. wheel circumferentially of the carrier to

surface in substantially vertical alignment with
the cylinder needles -respectively, a series of

thread-manipulating instrumentalities pivotally

-mounted in the lower ends of said grooves with
‘their lower ends arranged to engage said thread,:
a_series of jacks pivotally mounted in said
grooves in cooperative relation to6 said instru-
mentalities, a series’ of horizontal superposed
butts selectively arranged on each jack, a series
of selector arms arranged in horizontal super-
posed relation adjacent to and aligned with said
butts respectively, a trick wheel rotatably mount-

“said “cylinder needles, and selectively operable
element for actuating said transfer cam into and’

55

ed about an axis substantially parallel to the axis -

"of the carrier, and'intercha;ngeable lugs on the

5
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periphery of the trick wheel in substantialiy hori-
zontal alignment with said selector arms, for

- moving said instrumentalities. selectively from a
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normal position behind said cylinder needles into
circular alignment with said cylinder needles to
receive the thread simultaneously with said

needles, a loop-drawing cam arranged to engage '

a predetermined butt on each of the jacks to
cause said instrumentalities to draw said thread
into loops between adjacent cylinder needles, a

cam in fixed relation to said trick wheel circum=_

ferentially of the carrier to return the instru-
mentalities to said normal position to permit said
dial needles to take said thread, a cam arranged
to engage said predetermined butt to move said
instrumentalities to a position’ intermediate said
normal and said thread-drawing positions to re-

lieve the thread of the loops held by said instru- -

mentalities, & selectively operable transfer cam
arranged to engage said predetermined butts to
move said instrumentalities into loop-transfer-
ring position with respect to said cylinder needies,.
and a.common selectively operable element for
actuating said transfer cam into and out of trans-
fer position and for rotating said trick wheel rela-
tive to said selector arms. . ’ :

39. The combination in a circular rib knitting
machine, of a needle cylinder, a needle dial,
needles in the cylinder and ‘dial respectively,
means for feeding thread to said needles, a carrier
above and aligned with the cylinder and dial and
provided with vertical grooves in its peripheral
surface in substantially vertical alignment with
the cylinder needles respectively, a series of
thread-manipulating instrumentalities pivotally
mounted in the lower ends of said grooves with
their lower ends arranged to engage said thread,
a series of jacks pivotally mounted in said grooves
in cooperative relation to said instrumentalities,
a series of horizontal superposed butts selectively
arranged on each jack, a series of selector arms

. arranged in horizontal superposed relation adja-
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cent to and aligned with said.butts respectively,
a trick wheel rotatably mounted about an axis
substantially parallel to the axis of ‘the carrier,
and interchangeable lugs on the periphery of the
trick wheel in - substantially horizontal align-
ment with said selector arms, for moving said

. instrumentalities selectively from a normal. posi-

‘tion behind said cylinder needles into circular
alignment with said cylinder needles to receive
the thread simultaneously with said needles, a
loop-drawing cam arranged to engage a predeter-

mined butt on each of the jacks-to cause said

instrumentaslities to draw said thread into loops

between adjacent cylinder needles, a cam in fixed .

relation to said trick wheel circumferentially of

_the carrier to return the instrumentalities to said

normal ‘position to permit said dial needles to
take said thread, a cam arranged to engage said
predetermined butt to move said instrumentali-
ties to a position intermediate said normal and
said thread-drawing positions to relieve the
thread of the loops held by said instrumentalities,
a selectively operable transfer cam arranged to
engage said predetermined butts to move said in-
strumentalities into- loop-transferring position’
with respect to said cylinder needles, and a re-
turn cam following said transfer cam for re-

turning said instrumentalities to said normal’

position. . : )

"40. 'The combination of a trick wheel having
selectively arranged lugs on. its peripheral sur-
face, and & series of selector arms pivoted about a
common &xis substantially parallel to the axis of

2,051,724 - ‘ -

said trick wheel for cooperation with the lugs

_ thereon, one of said arms having -an elongated
_hub concentric to said common axis and forming

the pivot for another of said arms in movement
about said common axis. : ' o

41, The combination of a trick wheel having
selectively arranged lugs on its peripheral surface,
and a seéries of selector arms pivoted about a com-
mon axis substantially parallel to the axis of said

trick wheel for cooperation with the lugs thereon, 1

said arms being arranged in groups with one arm
of. each group. provided with an elongated hub

concentric to said common axis and forming the

pivot for the remaining -arms of the group in
movement about said common axis.

42. The combination of a carrier, thread- -
-manipulating

instrumentalities operatively
mounted in the carrier, butts extending out-

" wardly from the carrier for actuatingsaid in-

strumentalities, a trick wheel, lugs on the trick

wheel for operating said butts, a carrier for the -

trick wheel in unalterable relation to the first
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said carrier, & stud supporting.the trick wheel

from the last said carrier and mounted for axial
adjustment relative thereto for bringing the lugs
and butts into substantially coinciding opéra.tlng
planes, said stud having an eccentric portion

_about which the trick wheel revolves, said stud
.being rotatably adjustable relative to its carrier

for swinging the eccentric portion of the stud and
the trick-wheel to move the lugs in said planes to
or from the butts. oo i

-43. The combination of a carrier, thread-ma-
nipulating instrumentalities operatively mount-

‘ed in the carrier, butts extending outwardly from

the carrier for actuating said instrumentalities,
a trick wheel, lugs on the trick wheel for operat-
ing sald butts, a carrier for the trick wheel in
unalterable relation to the first said carrier, a
stud supporting the trick wheel from the last
said carrier and mounted for axial adjustment
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relative thereto for bringing the lugs and butts .

" into substantially coinciding operating planes,
_said stud having an eccentric portion about: .

which the trick wheel revolves, said stud being
rotatably adjustable relative to its carrier - for

45

swinging the eccentric portion of the stud and

the trick wheel to move the lugs in said planes to-

or from the butts, and a bearing sleeve for the

trick wheel rotatably adjustable on.the eccentric*

portion of the stud and having one end eccentric

to the axis of the eccentric portion of the stud’

for tilting the trick wheel to bring the lugs into
substantially parallel relation to the butts.

44. The combination of a carrier, thread-ma-
nipulating instrumentalities operatively motnt-
ed in the carrier, butts extending outwardly from
the carrier for actuating said instrumentalities,

-a trick wheel, lugs on the trick wheel for operat-

ing said butts, a carrier for the trick wheel in
unalterable relation to the first said carrier, a

"stud supporting the trick wheel from the last

said carrier and mounted for axial adjustment
relative thereto for bringing the lugs and butts
into substantially coinciding operating planes,
said stud having an eccentric portion ahout
which the trick wheel revolves, said stud being
rotatably adjustable relative to its carrier for
swinging the eccentric portion of the stud and

the trick wheel to move the lugs in said planes to
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or from the butts, a bearing sleeve for the trick -

wheel rotatably adjustable on the eccentric
portion of the stud and having one end eccentric

‘to the axis of the eccentric portion of the stud for

k(3
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tilting the trick wheel to bring the lugs into sub-
stantially parallel relation to the butts, and
means for rotating one of said carriers relative
to the other of said carriers to effect successive

operation of the butts by the lugs on the trick

wheel.

45. The combination of a carrier, thread-ma-
nipulating fingers operatively mounted in grooves
in the carrier, and an operating jack in each
groove for each instrumentality therein, said

. jacks being removable from the carrier mdepend-

ent of the instrumentalities.

46. The combination of a carrier, thread-ma-
nipulating fingers operatively mounted in grooves
in the carrier, and an operating jack in each

groove for each instrumentallty therein, said
jacks and said instrumentalities being independ-

‘ently removable from the carrier,

47. The combination of a carrier, thread-ma-
nipulating instrumentalities operatively mounted
in grooves in the carrier, predetermined grooves
being provided with a pair of instrumentalities
in parallel relation to each other, an’ operating

17

jack in each groove for each instrumentality -

therein, and a readily removable separator blade
between each pair of instrumentalities and op-
erating jacks thereof in each groove contaimng
such pair of instrumentalities. .

- . . WALTER LARKIN.
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