Oct. 14, 1941.

W. LARKIN
KNITTING HEAD
Filed Nov. 12, 1940

2,259,384

5 Sheets—Sheet 1

4/_ 8
7
74
L3
24 _| A2
Q,;/
s7—lll 56
1 e
F<F
L &5 <
- S
2
z
& [‘“
—Z7
iMi==
| | 7% fi=:
AN PO P é - :
[ ! e ) -
~ i) '\;»{_’ "/ )
s \ ;A y
78 1, \
L 79 79 78 v l;‘iwﬁ‘
76F/ g (27‘/567‘0




2,259,384

QOct. 14, 1941. W.-LARKIN
' KNITTING HEAD
Filed Nov. 12, 1940 5 Sheets-Sheet 2
N~ L ez
! &5
_Z’}-’g:z’a 6'7_’ % .II Z= Zz7
' il N T Z Z/%gr =
28 /g_y ?
2 7 &5
NN g9
%7 : % A7
N\% 20 /6§ 8
25— . I s 59 /8- S5
7 _ A5
4z C » o
> 429 ) P 6
A J9. P .
%5 2o b 25
N 470 oz
57 | ]
| E &3
7— 1 20 /9 —) 7
&9 | ~&0
p= 7 3. _ —H .
al |l = , Bl =%
6 I | il =i s
1727 x .
V(- -
o\ o= gl MBI R O\ gd
S5 O VI 73N &
5/
z2. _ z¥ % 7
T2 Y 3 52
, 5 ’
. - 37
; %9 /6 i :
PG ! S0 39 Pt ] el
FZt—| ; —Z5 CC : | 4
46'//— i 8// P .
/LA : : >
7 17 \
. ge 93
§ 2 Bo z5=
N
/3 ‘
y /5
NH
N /
4
¥ 20 4




 “Oct. 14, 1941.

W. LARKIN

KNITTING HEAD . . o
Filed Nov. 12, 1940

7

s

z7
37T

38
Firs

68 —
) S0

A

"_f//%%/% 7))
RN

&
) P

\

TS
8t |

‘70

—7Z

/
P 7.
' @z | g5
7 g Z\ %
36 | .
.385‘—_' %;jﬁ
. : 2
’ —
P
‘ 35
A 32
7w
N77 R
—7z |
—/5
. o A ’
/6 |
v
‘ ——26
/0 — L
l%oezzé}*
Halorlarter

2,259

5 Sheets-Shee

,384

t3

2 v 7Ess,




W. LARKIN 2,259,384

Oct. 14, 1941.

KNITTING HEAD .

5 Sheets-Sheet 4

Filed Nov. 12, 1940

33
/7
9

);
g

A

i
i

il

S/

Y

So—

otZors focririocie’

2L

B s

s T e



Oct. 14, 1941 . W. LARKIN 2,259,384
‘ KNITTING HEAD o
Filed Nov. 12, 1940 5 Sheets-Sheet 5

LR 9. 4 LRSS Ligdl
i = 9 £ //
o ]
oz V y ". ?
N I % %
o - /‘/ éi’
o 2 7
37
: %
3 _ 35
5.3
36 , a7
P, B i 11 iy
70{ .642 5z 5% ek
7z ’ , 36 : —c
/25‘ SF 38
sz : o
. 70
| s

%7

» I ﬁ““. g ‘IL 1 IIl - /§5 ! /Mi!é;i
' 2/ zz %fwx%




| Patented Oct. 14, 1941

UNITED STATES

2,259,384

PATENT OFFICE
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B KNITTING HEAD

'Walter Larkin, Norristown, Pa., assignor to
Fidelity Machine Company, Wilmington, Del., a

corporation of Delaware

S

Application November 12, 1940, Serial No. 365,346
25 Claims. (CL 66—9)

This invention relates to a knitting head for a
circular knitting machine adapted for knitting
seamless tubular ribbed fabric having a wire, a

textile yarn, a rubber strand, or a combination -
of such fllaments laid-in in predetermined 5

courses of the stitches of which the tube is com-
posed, as disclosed, for example, in my copending
application Serial No. 359,793, filed October 4,
1940,

" The knitting head of the present invention is 10
particularly adapted for knitting tubes of rela- .

tively small diameters, with the stitch wales of
the fabric disposed in close lateral relation to
.each other to produce a compact fabric.

The needles of the knitting head are diyided 15

into two series, with the needles of one series
alternating with the needles of the other series
circumferentially of the knitting head, one of
said series being adapted to produce the stitches

of the inside wales of the fabric, and the other 20

to produce the stitches of the outside wales
thereof.’ :

The needles of each series are slidably mount-
ed, for independent longitudinal movement, in

separate needle cylinders and the two cylinders 25

are arranged in axial alignment with respect to
each other, with an annular work slot formed
between the adiacent ends of the twin-cylinders
for the passage of the knitted tube into and

through the interior bore of cne or the other 30

of the cylinders.

Normally, in machines employing axially
aligned twin-cylinders, there are {wice as many
needle grooves in each cylinder as there are

needles, i. e. there is a vacant slot between each 35

two occupied slots in each cylinder to accommo-
date the hook ends of the needles of the other
cylinder, during movement of the needles to
clearing position in the knitting operation.. In

cases where the wales of the fabric are to be 40

formed in close lateral relation to each other, the
partitions between successive needle grooves in
each cylinder are necessarily thin and fragile.
However, with the thinnest possible practical par-

titions, the needle grooves are necessarily spaced 45

a considerable distance apart laterally. This.
condition places a serlous limitation on the fab-
rics possible to produce in such machines, as the
spacing of the needle grooves determines the
spacing of the stitch wales, and the spacing of
the stitch wales determines the eircumferen
compactness of the fabric. o -

One object of the present invention is to pro-
vide 2 novel form of needle cylinder for use in

ranged in axial alignment, whereby the wales of
the fabric may be produced in laterally abutting
relation to each other, if desired. .

Another object of the invention is to make
each cylinder as a unit of annular stepped forma-
tion. composed of two separable concentric parts
of relatively different diameters, with the end
of the inner part of smaller diameter which is
adjacent the work slot extended axially beyond
one end of the outer part of larger diameter;
to form the grooves for the needles of that par-
ticular unit in the outer peripheral face of the
outer larger part; ‘to form clearance slots for
the hook ends of the needles of the other unit
in the axially extended portion of the smaller
inner part; and to form the bases of the needle
grooves at an angle tq the axis of the units so
that hook ends of the needles of one unit, when
moved to clearing position in the grooves of the
larger part of that unit, will enter the clearance
recesses in the smaller part of the other unit.

Another object of the invention is to provide
a novel form of tubular mandrel within the bore
of one of the cylinder units to extend from that
unit into the bore of the other of the axially
aligned twin-units, across the work slot formed
between the adjacent ends of the inner parts of
said units, to form the inlay wire, etc., at the
work slot, into convolutions of predetermined
diameters less than the diameters of the internal
bores of the respective cylinder units, for free
movement through the bore of one of the cylin-
der units with the knitted tube. .

Another object of the invention, in forming
each cylinder unit of two concentric parts, is to
provide as thin .an annular edge as possible at
the work slot, in order to effect the knitting on
a circle of lesser diameter than the bore of the -
cylinder, and to form the stitches of minimum
length in the wales to produce longitudinal com-
pactness in the tubular fabric.

Another object of the invention is to make the
jnner parts of the cylinder units removable from
and interchangeable with respect to the outer
parts of the units, whereby it is necessary to re-
place only the inner part when wear occurs at
the work slot.

The construction and operation of the knitting

50 head forming the subject matter of the present

invention will be fully disclosed hereinafter, ref-
erence being had to the accompanying drawings,
of which: .

Fig. 1 is a diagrammatic side elevation of a

knitting machines employing twin-cylinders ar- 66 cirecular knittine machine of the general type to
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which the knittii g head of the present invention
is particularly adaptable; )

Fig. 2 is an enlarged longitudinal sectional ele-
vation of the knitting head; . ‘

Figs. 3 and 4 are sectional elevations, on a still
further enlarged scale, illustrating the extended
movement  of the needles beyond the needle
grooves- of the outer part of one cylinder unit
- into the clearance slots of the inner part of the
other of the twin-units;

Fig. 5 is a fragmentary flat development view
of the outside of the two needle cylinder units, at
and adjacent the work slot therebetween;

Fig. 6 is a sectional plan view taken on the line
6—6, Fig. 2, with the needles removed; .

Fig. 7 is an outside elevation of the outer part
of a cylinder unit; . -

Fig. 8 is an outside elevation of the inner part
of a cylinder unit;
© Fig. 9 is an outside view of the mandrel;

Fig. 10 illustrates a detail of the invention;

Fig. 11 is a view similar to Figs. 3 and 4 with
the needles in casting position; and .

Fig, 12 illustrates a modification of the inven-
tion.

As shown in Fig. 1, a machine of the type to
which the knitting head structure of the present
. invention is particularly adaptable, normally

.comprises a rigid- base member |, to which is
rigidly secured a lower cylinder supporting tube
2. Axially aligned with the cylinder supporting
tube 2 is a second or upper cylinder supporting
tube 3. The supporting tube 3 is rigidly mount-
ed in a super-structure 4. The base member |
and superstructure 4 are rigidly supported by a
common framework 5.

Rotatably mounted in or on the base 1, for ro-
tation about the lower support tube 2, is a cam
ring and yarn cone supporting and driving ring
6. The supporting and driving ring 6 is driven
by the usual gearing, common to this type of ma-
chine, from any suitable source of power. ' Rig-
idly secured in the driving ring 6, and extending
vertically therefrom, is a plurality of cam ring
supporting posts 7, 1, the upper ends of which
may, if desired, be secured in a collar 8 freely
rotatable on and about the upper cylinder sup-
port 3 adjacent the super-structure 4,

As shown in Fig. 2, identical lower and upper
cylinder units A and Al, respectively, are secured
to the adjacent axially spaced ends of the lower
and upper cylinder supporting tubes 2 and 3, re-
spectively. The units A and A! are spaced apart
axially to form an annular work slot = therebe-
tween. As the cylinder units A and A! are
identical in structure, detailed description of one
will suffice for both. )

As shown in Figs. 2, 7 and 8, each cylinder
unit comprises an outer part 10 and an inner
part 1l concentric to the outer part 0. The
outer part 10 is in the form of & hollow cylinder
or sleeve and is provided with an annular shoul-
der 12 adapted to rest against the end 13 of the
supporting tube 2 or 8, as the case may be, said
shoulder being provided by reducing the one end
of the cylinder in diameter to form a neck (4
adapted to fit snugly into the supporting tube 2
or 3. Any suitable means may be provided for
securing the outer cylinder element {0 to the
supporting tube as, for example, by the .serews

15 shown in Fig. 2.

As shown in Fig. 2, the outer cylinder element
{0 is provided in its peripheral surface with a
plurality of needle grooves 16 which extend lon-
gitudinslly of said element, in planes radiating
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from the axis of said element. The grooves |86,
16 are spaced apart circumferentially of the ele-
ment to form partitions 17, 1T therebetween.

Also as shown in Fig. 2, the base surfaces 18
of the rieedle grooves 16 are disposed at an angle
with respect to the axis of the element I0 and
converge toward the work slot £ formed by and
between the adjacent ends of the inner parts
{1, 1 of the units A and Al, respectively.

The end of the element {0, opposite to that on
which the neck 14 is formed, is provided with
an annular groove 19 for reception of a resilient
annular needle retainer 20. Between the annu-
lar groove 19 and the end surface 21, the element
10 is provided with a narrow annular flange 22 -
through which the needle grooves 16, 16 extend.
Adjacent the opposite side of the annular groove
19 the element 10 is circumferentially beveled,
as indicated at 23.

The inner element It of each cylinder unit is -

~composed of a relatively thin tube 25, which is

adapted to fit srugly within the interior bore 26
of the element 10. One end of the tube 25 is
provided with an annular flange 21, which is
adapted to bear against the end surface 28. of the
neck {4 of the element 10 and to be secured there- ~

"to by means of screws or bolts 29, to prevent rel-

ative circular or axial movement of the inner ele-
ment 1§ with respect to the outer element (0.
The opposite end of the inner element 11 is
circumferentially beveled, as indicated at 30, on
an angle corresponding to the angle of the
bases 8 of the needle grooves 16 in the outer -
element 10. The beveled face 30 of the inner
part If forms a continuation of the bearing sur-
faces provided by the groove bases 18, for sup-
porting the needles during independent longi-

" tudinal movements thereof during the knitiing

operation. . . .

The second or beveled end 30 of the inner ele-
ment Il is provided with a plurality of recesses
or slots 3f which are formed therein and extend
longitudinally thereof, parallel to the axis of the
element {f, in circumferentially spaced relation
around said element 1. . -

Immediately adjacent the end surface 32 of the
element If, which forms one side or wall of the
work slot x, said element is provided with an
annular portion 33 in which is formed longitudi-
nal grooves 34. The grooves 34 form continua-
tions of the slots or openings 31 , 81 respectively.

With the two units A and A! assembled in the
knitting head of the machine, the recesses or
slots 31 in the inner element 11 of one unit lie
in longitudinal alignment with the needle grooves-
16 in the outer element 10 of the other unit, and
the base surfaces 85 of the end grooves 34 of
the inner element {1 of each unit lie in alignment
with the base surfaces I8 of the needle grooves
16 in the outer element 10 of the other unit, as
clearly shown in Figs. 2, 3 and 4, to receive the
hook ends 36 of the. needles 37 when said needles
are moved to clearing position across the work
slot z. i .

As shown in Figs. 2, 3 and 4, the axially spaced
end surfaces 32, 32 of the inner elements 14, {1
of -the cylinder units A ang Al respectively, form
and define the annular work slot x.

Also as shown in Figs. 2, 3 and 4, the ends of
the inner elements 11, i1, in which the needle-
receiving slots or openings 31 and grqoves 34
are formed, extend a substantial distance axially
beyond the end surfaces 21, 21 of the outer ele-
ments 10, {0 with which the inner elements i1,
1! are respectively associated. When a needle
37 is extended to clearing position, as shown in
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Figs. 3-and 4, with the back edge 38 of the shank
of the needle bearing against the base surface 18
" of needle groove 1§ in outer element 10 of the

unit with which the needle is primarily associated

" and against the circumferentially beveled surface

30 of the inner element 1l of the same unit, the .

"back edge 38 of the extended needle also bears -

against the base surface 35 of the needle-receiv-
_ing groove 34 in the annular portion 33 of the
inner element 11 of the other of said units, with
.the hook 36 of the needle 37 disposed in the nee-
dle opening 31 which forms a continuation of the
groove 34 into which the needle has been pro-
jected.
‘With the above noted construction, each nee-
- dle cylinder element 10 is provided with only the
" same number of needle grooves as there are nee-

10

15

dles in the series associated with the respective -

cylinder elements, as there is no necessity for
20
‘stance, for each revolution of the knitting cams

forming intermediate grooves in these needle cyl-

inder elements to receive the hook ends of the’

needles of the other series, consequently the par-

titions 7 between successive needle grooves 16,
16 can be made of stibstantial width, greater than
the width of the needle groove. Furthermore,
the inter-cooperating needles of the two opposed
series may be spaced apart laterally to an ex-
tent only sufficient to provide space for the yarn
between each two needles, as g result of which the
wales of the fabric formed by the immediately
adjacent needles can be made in substantially
laterally abutting relation to each other.

As a result of the opposite angularity of the
bases 18 of the needle grooves 16 in the diametri-

cally opposite sides of the outer elements 10 of

the two units A, Al, the needles:are operated in
paths which converge inwardly toward the work
slot 2, whereby the actual formation of the fab-

25

- 3
ing ring §5. The ring 85, in turn, is mounted
within a ring §6 carried by or formed integral
with the supporting posts 1, 1. The ring 55 is
provided with radial lugs 51 57 (Fig. 6) which
overlie the ring 56 and are secured thereto by
bolts or screws 58, 58.

The posts bi, §1 are formed with loose ends 45,
45 which are adapted to be secured to the posts
51, 51 respectively by bolts or screws 53, 53 fo
grip . the flanges 46 of the adjusting rings #4
tightly after the rings 44, 44 have been rotated
to adjust the cam rings 42, 42 so that the cam
slots 59, 59, of the cams 40, 40, in which the
butts 39, 38 of the needles 317, 37 operate, will
operate the needles in proper relation to the work
slot .

The ring 55 supports dlametrically opposite
yarn guid®s or feeds 60, 60 for feeding a pair of
.yarns under -the hooks 36 of the needles 31 to
form two courses of stitches, in the present in-

40, 40 relative to the fixed needle cylinder ‘units
A, AL,

The ring 55 also carries yarn tensioning discs
61, 61 adjacent the guides 60, 60, with tension
springs 62, 62 encircling the posts 51,:51. Ad-
justing collars 63, 63 on the posts 5f, 51 regulate
the tension applied to the kmtting yam by the

. dises 61, 61.

30

35

A tubular mandrel 65 (Flg 9) is mounted with-

-in one of the inner parts {1 of one of the needle

cylinder units A or Al, as the case may be. In
the present instance, the mandrel 65 is mounted
within the upper unit A, and is provided with an
annular flange 66 which rests on top of the an-

“nular flange 21 of the upper inner element I1.

ric is effected on a circle of minimum diameter, . -

inside the bore of the inner element Il of the

cylinder unit A, in the present instance, as shown

in Fig, 11.
As g result of the angulanty of the base sur-

40

faces I8 of the needle grooves 16, the ends of .

"the needles 37, opposite to those on which the
hooks 36 are formed and which carry the operat-
ing butts 39 (Fig. 2) at diametrically opposite

‘46

. points in ‘each needle cylinder element 10 are in -

divergent relation to each other, which causes .
the butts 39 of the needles 31 to lie on a circle

of relatively larger diameter than the circle oc-
cupied by the hooks 36 of the needles, conse-
-quently providing greater lateral spacing between
adjacent butts for freer operation of said butis
by the operating cams of the machine.

As sHown in Fig. 2, the operating eams 40 are
of the usual cylindrical form and rotate around
and in contact with the outer cylindrical pe-
ripheral surfaces 41, 41 of the elements 10, 10 re-
spectively. The cams 40 are secured, in the usu-
al manner, in cam rings 42, 42. Each cam ring
42 is externally threaded at 43 for reception of an

50

The flange 66 is secured to the flange 27 in any
suitable manner, as by screws 67.

The mandrel 65 is provided with an annular
boss 68 or the annular solid portion 33 of the

- encireling tube element 11, if desired, may be

thickened inwardly to provide a space 69 between
the outside of the mandrel and the inside of the
tube {1, above the ring portion 33 of the tube
11, to prov1de clearance for the hooks of the nee-
dles entering the clearance openings 3f in the
tube 1.

The lower end 70 of the mandrel 65 projects

downwardly into the upper end of the lower

tube 11, past the work slot, z;, to receive an inlay-"
wire, et.c B which is fed into the work slot z
against and between the stitches y of the out-

side wales. of the fabric F hanging on the nee-

55
" upper unit Al,

60

internally threaded adjusting ring 44. Each ad- .

justing ring 44 is provided with ‘an inturned
flange 46 which projects into an annular groove
47 formed between the end of the cam ring 42
and a complementary ring 48, secured to the
ring 42 by bolts 49 to provide unitary solidity of
the cam ring. The flanges 46, 46 of the adjust-
ing rings 44, 44 are disposed in transverse grooves
50, 50 formed in posts 51, 51 which have a slidable
fit in bearings 52, 52 formed in the cam rings
42, 42 and the complementary rings 48, 48. The

65

70

two posts 51, 51 are rigidly secured in a support- 75

dles of the lower unit A and the stitches z of
the inside wales hanging on the needles of the
_ when the needles are in stitch
casting position as shown in Fig. 11, with the
fabric P moving downwardly into the tube (I
of the lower unit A through the annular space
C formed between the inner surface of the lower
tube. Il and the outer surface of the lower end
18 of the mandrel 65.

The wire, etc., B is fed into the work slot x
by a feeding or guiding eye 11 carried by the
ring 55 between the two yarn feeds 60, 60 (Fig.
6) to place an inlay element B in alternate
courses, in the present instance, .although an
inlay feeder 71 may be provided for each yarn
feed 60 if desired, or for any number of yarn

-feeds .if and when the machine employs four,

six or any number of yarn feeds greater than
the two disclosed in the present case. :

‘The guide Tl draws the inlay firmly about the
cylindrical end 70 of the mandrel 65 within the
work slot = to form the inlay into .convolutions -
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having an inner diameter substantially equal to
the outer diameter of the lower cylindrical end
T0 of the mandrel, and in order to relieve the
‘resistance to the movement of the knitted tube F
downwardly into the lower element 11, as creat-
ed by the inlay B being drawn firmly about the
mandrel, the portion of the mandrel immediately
"adjacent the extreme lower end thereof is slight-
- ly beveled or tapered, as indicated at 12 (Fig. 9).

In the case of a spring wire being used for the
inlay element B, as disclosed in the above noted
copending application, the. wire convolutions
after flexing of the wire around the mandrel,
have a tendency to unwind, due to the inherent
resiliency of the wire, and twist the fabric tube
about its axis, in a 'direction opposite to the
direction in which the wire guide travels around
- the mandrel. This twists the wales from a par-
allel relation to the axis of the fabric tube into
an angular relationship to the axis of the fabric
tube, The unwinding tendencies of the wire con-.
volutions tend to expand the fabric tube radial-
ly. This would cause the fabric tube to bind
in the inner tube (1 through which the fabric
tube passes from the work slot.

In order to overcome the above noted tend-
encies of the fabric tube to twist and expand,
the machine is provided with a holding device
which grips the fabric tube after it leaves the
“inner tube I1 of the kniiting head.
~ The holding device 15, as shown in Fig. 1,
includes a plurality of endless belts or grooved
wheels 16, 76 on shafts 18, 18 which are geared
together at 19, and driven at a peripheral speed
» equal to the rate of production of the fabric
tube F.

10

15

" As soon as the fabric tube F is discharged from -.

the holding device 75, the wire B under its in-
herent resiliency, causes the tube F to twist
about its axis, as shown at F!. This throws the
wales at an angle {o the tube axis which lays
the wales' one against the otheér laterally, as
shown clearly in the aforesaid copending appl-
cation. This foreshortens the stitches in the suc-
cessive courses,by tilting each stitch at an angle.
These two conditlons combined produce a fabric
tube of maximum compactness.

In some cases, the tube in its compact form‘

F1, supra, is sprayed or otherwise treated with a
substance, such as liquid latex, to fill the inter-
" stices of the fabric. In other instances, the fab-
ric tube F is sprayed internally as it is being
knit, 1. e., shortly after a course of stitches passes

2,250,384

coating substance may be applied by the appa-
ratus shown in Fig, 12, wherein a saucer-like ele-
ment 82 is secured to the lower end of the pipe
81 in place of the spray head 80. The outer
edge of the saucer 82 is substantially the same
diameter as the interjor of the tube, or slightly
smaller, and is provided with small circumferen-
tially spaced notches 83 through which the vis-
cous coating material flows evenly and runs to-
gether below the saucer 82 to form a circum-
ferentially and longitudinally continuous coat-

‘ing on the inside of the tube, while the circum-

ferential edge of the saucer intermediate the
notches 83, engages the inside of the tube and
centers the saucer therein to provide a coating
of uniform thickness.

I claim: R

1. A knitting head comprising twin needle cyl-
inder units aligned and spaced axially with an
annular work slot therebetween, each unit hav-
ing a circular concentric step formation includ-
ing a cylindrical portion of one diameter at and
adjacent said work slot, and a cylindrical portion
of larger diameter spaced from said work slot,
said larger portion having longitudinal needle
grooves formed in its outer peripheral surface,
and said smaller portion having longitudinal
needle recesses formed in its outer peripheral
surface between said work slot and said relative-
ly spaced larger portion, with said recesses al-
ternating with said grooves circumferentlally of
said knitting head.

2. A knitting head comprising twin needle cyl-
inder units aligned and spaced axially with an
annular work slot therebetween, each unit hav-

-ing a circular concentric stepped formation in-
‘cluding a cylindrical portion of one diameter at

and adjacent said work slot, and a cylindrical
portion of larger diameter spaced from said work
slot, said larger portion having longitudinal
needle grooves formed in its outer peripheral
surface with the base surfaces of said grooves
disposed at angles to the axis of said head and

" converging toward said axis and said work slot,

50

and said smaller portion having longitudinal
needle recesses formed In its outer peripheral

-surface between said work slot and said relative-

ly spaced larger portion, with said recesses alter-
nating with sald grooves circumferentially of
said knitting head.

3. A knitting head oompnsing twin needle cyl-

" .inder units aligned and spaced axially with an
. annular: work slot therebetween, each unit hav-'

~_below the free end of the mandrel, it comes into -

a filling or impregnating ‘zone withm the lower

inner tube (1.

- The zone of impregnation or filling is created
by ejecting the impregnating substance from @

- nozzle head 80 (Fig. 2) which is suspended with-

“in the lower tube element {{, in axial alignment
therewith on the end of a pipe 81 which is -hung

from a disc 82 seated on top of the annular

flange 26 of the upper tube element {1.

1]

80

It will be understood that when the fabric tube

" F is sprayed while it is being knit, the wales are
. straight, i, e., parallel to the axis of the fabric
tube, under Which conditions the interstices of

65

.ing a circular concentric stepped formation in-

cluding a cylindrical portion of one diameter at
and adjacent said work slot, and a cylindrical

,portion of larger diameter spaced from said work
slot, said larger portion having longitudinal

needle recesses formed in its outer peripheral sur-
face with the base surfaces of said grooves dis-
posed at angles to the axis of said head and con-.
verging toward said axis and said ‘work' slot,

‘and said smaller portion having longitudinal
‘needle recesses formed it its outer peripheral sur-

face between said work slot and said relatively

. spaced. larger portion, with said recesses alter-

the knitted tube are of maximum size and leav-

ing greater space to receive the impregnating or
filling substance, and as soon as the fabric tube
P leaves the holding device 15 it twists, as be-
fore noted, and consolidates the impregnated
tube into a solid compact form.

If a heavier coating is desired on the inside

70

nating with said grooves circumferentially of said

"knitting head, said recesses in each unit having

base surfaces in angular alignment respectively
with the base surfaces of the needle grooves in
the other of said twin units. )

4, A knitting head comprising twin needle
cylinder units aligned and spaced axially with an
annular work slot therebetween, ‘each unit hav-

of the tube F, a more viscous liquid or semiliquid 78 ing a circular concentric stepped formation in-
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‘ing said mandre}l at one of its ends within said

cluding a cylindrical portion of one diameter at
and adjacent said work slot, and a cylindrical
portion of larger diameter spaced from said work
slot, said larger portion having longitudinal
needle grooves formed in its outer peripheral sur-
face with the base surfaces of said grooves dis-
posed at angles to the axis of said head and con-
verging toward said axis and said work slot; and
said smaller portion having longitudinal needle
recesses formed in its outer peripheral surface

larger portion, with said recesses alternating
with said grooves circumferentially of said knit-
ting head, said recesses in each unit having base
surfaces in angular alignment respectively with
~ the base surfaces of the needle grooves in the
. othér of said twin units and the ends of said
smaller portions adjacent said work slot having
beveled needle be: surfaces in angular align-
ment respectively with the bases of the needle
grooves in the respectively associated larger por-
tions of the units intermediate the recesses in
the” smaller portions of the units. :

5. A knitting head comprising twin needle
cylinder units aligned and spaced axially with
an annular work slot therebetween, each umit
having a circular concentric stepped formation
including a cylindrical portion of one diameter
at and adjacent said work slot, and a cylindrical

5

knitting head to one side of said work slot with -
the opposite end of sald mandrel extending across
and terminating beyond the opposite side of said
work slot. ‘ o )
8. A knitting head comprising twin needle cyl-
inder units aligned and spaced axially with an
annular work slot therebetween, each ufiit hav-

_ing’ a circular concentric stepped formation in-

¢ 10
between said work slot and said relatively spaced -

cluding a cylindrical portion of one diameter at-
and adjacent said work slot, and a cylindrical

" portion of larger diameter spaced from said
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portion of larger diameter spaced from said work gg

slot, said larger portion having longitudinal
needle grooves formed in its outer peripheral
- surface, and said smaller portion having longi-
tudinal needle recesses formed in its outer pe-
ripheral surface between said* work slot and said
relatively spaced larger portion, with said re-
cesses alternating with said grooves circumfer-
entially of said knitting head, and an inlay con-
trolling mandrel within said knitting head in the
- plane of said work slot.

6. A knitting head comprising twin needle cyl-
inder units aligned and spaced axially with an
annular work slot therebetween, each unit having
a circular concentric stepped formation includ-
ing a cylindrical portion of one diameter at.and
adjacent said work slot, and a.cylindrical portion
of larger diameter spaced from said work slot,
said larger portion having longitudinal needle
grooves formed in its outer peripheral surface,
and spid smaller portion having longitudinal

needle recesses formed in its outer. peripheral °

 surface between said work slot and said relatively -

spaced larger portion, with said recesses alter-
nating with said grooves.circumferentially of said

knitting head, and an inlay controlling mandrel ;

within said knitting head in the plane of ‘said
work slot and tapering off from said work slof

to a free end of said mandrel. .

7. A knitting head comprising twin needle cyl- -

inder units. aligned and space axially with an
annular work slot therebetween, each unit hav-
ing a circular concentric stepped formation in-
cluding a cylindrical portion of ohe diameter at
and adjacent said work slot, and a cylindrical
portion of larger -diameter spaced. from said
work slot, said larger portion having longitudinal
- needle grooves formed in its outer peripheral
surface, and said smaller portion having: longi-
‘tudinal needle, recesses formed in its outer pe-
ripheral surface between said work slot and said
relatively spaced larger portion, with said re-

cesses alternating with said grooves circumfer-.

entially of said knitting head, an inlay control-
ling mandrel within said knitting head in the
plane of said work slot, and means for support-
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work slot, said larger portion having longitudi-
nal needle grooves formed in its outer peripheral
surface, and said smaller portion having longi-
tudinal needle recesses formed in its outer pe- -
ripheral surfacé between said work slot and said
relatively spaced larger portion, with said re-
cesses alternating with said grooves circumfer--
entially of said knitting head; an inlay control- -
ling mandrel within said knitfing head in the
plane of said work slot, means for supporting
said mandrel at one of its ends within said knit-
ting head to one side of said work slot with the
opposite end of said mandrel extending across’
and terminating beyond the opposite side of said
work slot, and means extending axially of said
knitting head through and beyond said oppo-
site end of the mandrel for applying a coating
:uﬁtance to the interior wall of the knitted
ube, :
9. A knitting head comprising twin needle cyl-

_inder units aligned and spaced axially with an

annular work slot therebetween, each unit hav-

-ing a circular concentric stepped formation in-
_cluding a cylindrical portion of one diameter at

_and adjacent said work slot, -and a cylindrical -

portion of larger diameter spaced from said
work slot, said larger portion having longitudi-
nal needle grooves formed in its outer peripheral
surface, and said smaller portion having longi-
tudinal needle recesses formed in its outer pe-
ripheral surface between said work slot and said
relatively spaced larger portion, with said re-
cesses aliernating with said grooves circumfer-
entially of said knitting head, an inlay control-

_ling mandrel within said knitting head in the

plane of said work slof, means rotatable about
said knitting head to lay an inlay element in
said work slot against the stitches of the fabric
tube being knitted, means located axially beyond -
said mandrel for gripping -said fabric -tube to

‘prevent twisting thereof, and means for oper-

ating said holding means at a linear speed com-
mensurate with the speed of production of .said
fabric tube by said knitting head.

10. A needle cylinder unit of circular concen-
trically stepped formation including a cylindri-
cal portion of one diameter having needle
grooves in its outer peripheral surface, and a

_cylindrical ‘portion of lesser diameter projecting
~axially beyond one end of the first said portion

- with needle receiving recesses in its outer pe-

0

ripheral surface in alternating relation to said

6‘5'" grooves circumferentially of said unit.

11. A needle cylinder unit of circular concen-

“trically stepped formation including a cylindri-

cal portion of one diameter having needle
grooves in its outer peripheral surface, and &
cylindrical portion of lesser diameter projecting
axially beyond one end of the first said portion
with needle receiving recesses in its outer pe-

.ripheral surface in alternating relation to said

grooves circumferentially of said unit, with the
bases of said grooves disposed at a predeter-
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mined angle to the axis of sald unit and con-
verging toward the exposed end of said smaller
. diagmeter portion.

12. A needle cylinder unit of circular congen- -

trically stepped formation including a cylindri-
cal portion of one diameter having needle
‘grooves in its outer peripheral surface, and a
- cylindrical portion of lesser diameter projecting
axially. beyond one end of the first said portion
with needle receiving recesses in its outer pe-
. Iipheral surface in alternating relation to said
. Brooves circumferentially of said unit, with the

" bases of said grooves disposed at a predeter- -

amined angle to the axis of said unit and con-
‘verging toward the exposed end of said smaller
diameter portion, and a circumférential bevel
on the outer peripheral surface of said smaller

diameter portion adjacent said exposed end.

thereof, the angle of said bevel being coexten-
sive with the angle of said groove base surfaces.

13. A needle cylinder unit of circular concen-
trically stepped formation including a cylindri-

cal portion of one diameter having needle

grooves in its outer peripheral surface, and a
cylindrical portion of lesser diameter projecting
- axially beyond one end: of the first said portion
with needle receiving retesses in its outer pe-
ripheral surface in ‘alternating relation to said
grooves circumferentially of said unit, with the
bases of said grooves disposed at a .predeter-

mined angle to the axis of said unit and con-
" verging toward the exposed end of said smaller
diameter portion, said recesses having base sur-
faces disposed at angles corresponding in degree
‘with the angles of said groove base surfaces but
arranged in opposite divergent relation toward
sald exposed end of said smaller diameter por-
.tion of the unit.

14. A needle cylmder unit comprising inner
and outer separable concentric elements, said
" outer element being of cylindrical form wlth nee-.
dle grooves in its outer peripheral surface, said
inner element being of tubular form within and
projecting axially beyond one end of said outer
- element, with needlé recesses formed in the pe-

-ripheral surface of said axially extended por-
- tion thereof in alternating relation "to said
grooves circumferentially of said unit.

- 15. A needle cylinder unit comprising inner
‘and outer separable concentric elements, said
-outer element being of cylindrical. form with
needle  grooves in its outer peripheral surface,

said inner element being of tubular form within
- and projecting axially beyond one end of said

'»outer element, with needle recesses formed in
) the peripheral surface of said axially extended

Portion thereof in alternating relation to sald
grooves - circumferentially of said unit, and
mesans for securing said elements in said con-

centric relationship with the recessed end of :
said inner element extended beyond the one '

end of said outer element.

16. A needle cylinder unit comprising inner
and outer separable concentric elements, said
outer element being of  cylindrical form with
needle grooves in its outer peripheral surface, said
inner element being of tubular form within and
projecting axially beyond one end of said outer
element with needle recesses formed in the
peripheral surface of said axially extended por-
thereof in alternating relation to said grooves
circumferentially of said units, and a hollow
mandre] . within said tubular element with one
end projecting axially beyond said extended end
of said inner tubular element

2,269,384 -

17. A needle cylinder unit comprising inner

- and outer separable concentric elements, sald
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outer element being of cylindrical form with
needle grooves in its outer peripheral surface,
said inner element being of tubular form within
and projecting axislly beyond one end of sald
outer element with needle recesses formed in the
peripheral surface of said axially extended por-
tion thereof in alternating relation to said
grooves circumferentially: of said unit, a hollow

-mandrel within said tubular element with one

end projecting axially beyond said extended end -
of said inner tubular element, and a spray head
coaxial with said outer elements and said mandrel
beyond the exposed end of said mandrel. .

18. A needle cylinder unit compnsmg inner
and - outer separable concentric elements, said

. outer element being of cylindrical form with

20

needle grooves in its outer peripheral surface,
said inner element being of tubular form within

" and projecting axially beyond one end of said
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outer element with needle recesses formed in the

- peripheral surface of said axially extended por-

tion thereof in alternating relation to said
grooves circumferentially of said unit, a hollow
mandrel within said tubular element with one
end projecting axially beyond said extended end
of said inner tubular element, a spray head co-

axial with said outer elements and said mandrel .

beyond the exposed end of said mandrel, an an-
nular flange on the opposite end of said inner
element secured to the opposite end of said outer
element an annular flange on said mandrel

" secured to the annular flange of said inner ele-

9 ment, and a disc on said spray head secured to

~ the annular Sange of said mandrel for securing
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said inner and outer elements sald mandrel and
said spray head in concen(_:ric relatively extended

relation to each other.

19. A needle cylinder unit comprising inner
and outer separable concentric elements, said
outer element being of cylindrical form with
needle grooves in its oufer peripheral surface,
said inner element being of tubular form within
and projecting axially beyond one end of said
outer element with needle recesses formed in the
peripheral surface of sald axially extended por-
tion thereof in alternating relation to sald
grooves circumferentially of said unit, a hollow
mandrel within said tubular element with oné end
projecting axially beyond said extended end of

. said inner tubilar element, and means inter-.
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mediate the inner surface of said tubular ele-
ment and the outer surface of said mandrel for
maintaining said tubular element and said
mandrel in radially spaced relation to each other.

20. A needle cylinder unit comprising inner
and outer separable concentric elements, said
outer element being of cylindrical form with
needle grooves in its outer peripheral surface,
said inner element being of tubular form within
and projecting axially beyond one end of said
outer element with needle recesses formed in the
peripheral surface of said axially extended por-
tion thereof in alternating relation to said
grooves circumferentially of said unit and an .
annular flange on the opposite end of said inner
element overlying and ‘separably secured to the
opposite end of said outer element. ‘

21. A needle cylinder unit comprising inner
and outer separable "concentric elements, said

' outer element being of cylindrical form with

needle grooves in its outer peripheral surface,
said inner element being of tubular form within
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and projecting axially beyond one end of sald
outer element with needle recesses formed in
the peripheral surface of said axially extended
portion thereof in alternating relation to said
grooves circumferentially of said unit, and an
annular flange on the opposite end of said inner
element overlying and separably secured to the
opposite end of said outer element, with the base
surfaces of said needle grooves in said outer
element being arranged at convergent angles
to the axis of said unit in a direction toward
the extended end of said inner element.

22. A needle cylinder unit comprising inner
and outer separable concentric elements, said
outer element being of cylindrical form with
needle grooves in its outer peripheral surface,
said inner element being of tubular form with-
in and projecting axially beyond one end of said
outer element with needle recesses formed in the
peripheral surface of said axially extended por-
tion thereof in alternating relation to said
grooves circumferentially of said unit, and an
annular flange on the opposite end of said inner
element overlying and separably secured to the
opposite end of said outer element, with the base
surfaces of said needle grooves in said -outer
element being arranged at convergent angles to
the axis of said unit in a direction toward the
extended end of said inner element, said ex-
tended portion of said inner element being
beveled on an angle coextensive with the angle
of said needle groove base surfaces.

23. A needle cylinder unit comprising inner
and outer separable concentric elements, said
outer element being of ecylindrical form with
needle grooves in. its outer peripheral surface,
said inner element being of tubular form within
and projecting axially beyond one end of said
outer element with needle recesses formed in the
peripheral surface of said axially extended por-
tion thereof in alternating relation to said grooves
circumferentially of said unit and an annular
flange on the opposite end of said inner element
overlying and separably secured to the opposite
end of said outer element, with the base sur-
faces of said needle grooves in said outer ele-
ment being arranged at convergent angles to the
axis of said unit in a direction toward the ex-
tended end of said inner element, said extended
portion of said inner element being beveled on an
angle coextensive with the angle of said
needle groove hase surfaces, and said recesses
having base surfaces disposed on oppositely
divergent angles of the same degree relative to
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said unit axis as the base surfaces of said needle
grooves.

24, A needle cyhnder unit comprising inner
and outer separable concentric elements, said
outer element being of cylindrical form with
needle grooves in its outer peripheral surface,
said inner element being of tubular form with-
in and projecting axially beyond one end of said
outer element with needle recesses formed in
the peripheral surface of said axially extended
portion thereof in alternating relation to said
grooves circumferentially of said unit and an
annular flange on the opposite end of said inner
element overlying and separably secured to the
opposite end of said outer element, with the
base surfaces of said needle grooves in said outer
element being arranged at convergent angles to
the axis of said unit in a direction toward the
extended end of said inner element, said ex-
tended portion of said.inner element being
beveled on an angle coextensive with the angle
of said needle groove base surfaces, and said
recesses having base surfaces adjacent the ex-
posed extended end surface of said inner ele-
ment disposed on oppositely divergent angles of
the same degree relative to said unit axis as the
base surfaces of said needle grooves and termi- .
nating in slots passing completely through the
cylindrical wall of said inner element.

25. A needle cylinder unif having an axial bore
of predetermined diameter, a main body por-
tion of predetermined outside diameter, and an
axially extended reduced portion of lesser out-
side diameter than said body portion, said body
portion being provided with circumferentially
spaced needle grooves having base surfaces ar-
ranged on angles relative to the axis of the unit
and converging toward said axially extended re-
duced portion, said reduced portion having a
frusto-conical needle-bearing surface at its ex-
treme extended end where the angle of said sur-
face is coextensive with the angles of the groove
bases in said ouier portion, the transverse plane
of the smaller end of the frustrum being coin-
cident with the transverse plane of said extreme
end of said axially extended portion, said smaller
end of said frustrum having a diameter slightly
larger than the diameter of said internal bore,
to provide a narrow annular end surface on said
unit, whereby the knitting operation will take
place within said bore at said exireme end of

-said unit.

. WALTER LARKIN.




