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Patented Mar. 7, 1944 2,343,776 

UNITED STATES PATENT office 
2,343,776 

HORIZONTA, TUBE iNT TNG MAC NE. 

Walter Larkin, Norristown, Pa., assignor to Fide 
ity Machine Company, Philadelphia, Pa., a cor 
poration of Delaware 
Application April 18, 1942, Serial No. 439,52 

(C. 66-9) 4 Claims. 

This invention relates to a machine for knit 
ting a seamless tubular fabric jacket about a 
central core in the manufacture of rubber hose, 
flexible tubing, cable insulation, and so forth. 

In the present instance, the invention is dis 
closed as being employed in the manufacture of 
rubber hose or flexible tubing according to the 
principles set forth in my prior U. S. Patent, No. 
2,264,213, dated November 25, 1941, while using 
a knitting head of the type shown in my prior 
U. S. Patent No. 2,259,384, dated October 14, 1941. 
The object of the present invention is to pro 

vide a knitting machine wherein the axis of the 
knitting head is disposed horizontally, or sub 
stantially So, to meet certain requirements in the 
manufacture of rubber hose, for example, where 
in a rubber core tube is first placed on or formed 
around a suitable mandrel having the form of a 
longitudinally elongated rod-like structure, and 
wherein a fabric reinforcement is placed or 
formed around the core tube, prior to the appli 
cation of an Outer layer of rubber thereto, while 
the mandrel, due to its length and rigidity, is 
necessarily retained in a horizontal position, 

In the present instance, the fabric reinforce 
ment is knitted around and in close contact with 
the outside of the core tube, while the mandrel 
advances loggitudinally through the knitting ma 
chine in a horizontal plane. 

In the present instance, the knitting machine 
includes a novel feeding means and take-off 
means for controlling the passage of the mandrel 
and the core tube into one end of, through, and 
out the opposite end of the knitting head; it be 
ing noted that these mandrels are normally in ex 
cess of 50 feet in length for making rubber hose 
in 50 foot sections. However, these lengths may 
be increased or decreased according to require 
ments without departing from the spirit of the 
invention. 
The construction and Operation of the machine 

Will be fully disclosed hereinafter, references be 
ing had to the accompanying drawings of which: 

Fig. 1 is a side elevation; 
Fig. 2 is a left end elevation; 
Fig. 3 is a right end elevation; 
Fig. 4 is a plan view; 
Fig. 5 is a sectional elevation of the knitting 

head, enlarged; 
Fig. 6 is a sectional elevation, enlarged, of the 

feed end of the machine; 
Fig. 7 is a sectional elevation, enlarged, of the 

take-off end of the machine; 
Fig. 8 is a Sectional elevation of the driving 
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mechanism for the take-off rolls, the section be 
ing taken on the line 8-8, Fig. 4; 

Fig. 9 is the sectional view taken on the line 
9-9, Fig. 8; 

Fig. 10 is a detached perspective view of the 
ratchet clutch drive for the take-off rolls; 

Fig. 11 is a sectional view through th ratchet 
clutch shown in Fig. 10, taken on the line O-O, 
Fig. 8; 

Fig. 12 is a diagrammatic perspective view of a 
stop motion employed in the machine; 

Fig. 13 is an end elevation, partly in section, of 
the broken thread detecting mechanism of the 
stop motion; 

Figs. 14 and 15 illustrate details of the ap 
paratus shown in Fig. 13; 

Fig. 16 is a paftial sectional elevation illustrat 
ing the broken needle or knot detecting mecha 
nism of the stop motion; 

Figs. 17 and 18 illustrate details of the appara 
tus shown in Fig. 16; 

Fig. 19 is an end elevation of the brake mecha 
nism of the stop motion; 

Figs. 20 and 21 illustrate details of the appara 
tus shown in Fig. 19; and 

Figs. 22 and 23 illustrate details of the power 
clutch mechanism of the stop motion. 
As previously noted, the knitting head of the 

present machine corresponds with that disclosed 
in the aforesaid U. S. Patent No. 2,259,384, and is 
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 in close 
firm contact with the rubber core tube C carried 
by the mandrel M as the two move concurrently 
through the knitting head . 
The knitting head f is supported at one end by 

a tubular shaft 2, and at its opposite end by a 
tubular shaft 3; said shafts being in axial align 
ment with each other and rigidly supported by 
end frames 4 and 5 of the machine (see Figs. 6 
and 7). The knitting head (see Fig. 5), com 
prises a pair of identical needle cylinder units Al 
and A', respectively secured, at one end of each 
unit, to the tubular shafts 2 and 3. 
Each of the cylinder units A and A2 comprises 

an outer part fo and an inner part , concen 
trically arranged. The outer part to is in the 
form of a hollow cylinder or sleeve and is pro 
vided with an annular shoulder 12 which is 
adapted to rest against the inner end 3 of the 
tubular shaft 2 or 3, as the case may be. Beyond 
the shoulder 2, each outer cylinder element ?o 
is reduced in diameter to form a neck 4, which 



2 
is adapted to fit snugly into the supporting tube 
2 or 3. Any suitable means may be provided for 
securing the outer cylinder element O to its sup 
porting tubular shaft such, for example, as by 
screws 5. 
Each of the outer cylinder elements 0 is pro 

vided, on its outer peripheral surface, with a plu 
rality of axially extending needle grooves 6, in 
planes radiating from the axis of said element, 
The grooves 6, 6 are spaced apart circumferen 
tially of the element 0, with partitions 7, 17 
therebetween. The base surfaces 8 of the needle 
grooves 6 are disposed at an angle to the axis 
of the element 0 and converge toward a work 
slot a formed by and between the adjacent ends 
of the inner parts f, of the units A and A, 
respectively. 
The inner element of each of the cylinder 

units A and A is composed of a relatively thin 
tube 25, which is adapted to fit Snugly within the 
interior bore of the Outer element O. One end 
of the tube 25 in each instance is provided with 
an annular flange 27 which is adapted to bear 
against the end surface 28 of the neck 4, to 
which said flange is secured by screws or bolts 29. 
The opposite end of each of the inner elements 
, i. e., the end adjacent the work slot ac, is cir 

cumferentially beveled, as indicated at 30, on an 
angle corresponding to that of the base surfaces 
8 of the needle grooves 6 in the outer element 
10, for supporting the needles 20, immediately ad 
jacent the work slot ac, when Said needles are 
moved longitudinally in the slots 6, with their 
hooked ends crossing the Work slot a during the 
knitting operation. 
Beyond the beveled surface 30, each inner ele 

ment i? is provided with a plurality of circum 
ferentially spaced longitudinally extending re 
cesses or slots 3. The slots 3 in each of the 
units A1 and A are positioned in alignment with 
the needle grooves 6 of the other of said units, 
to receive the hooked ends of the needles 20 when 
projected across and beyond the work slot ac. 
As a result of the above construction, a fabric 

tube F is knitted in close firm contact with the 
rubber core tube C, with the stitch wales in close 
laterally spaced relation to each other to form 
a close compact fabric around the core tube. 
As shown in Fig. 5, the needles 20, 20 are re 

ciprocated in their slots 6, 6, to effect the knit 
ting operation, by ordinary cylindrical cans 40, 
40 rotating on the outer peripheral surfaces 4 
of the needle cylinder elements 0, fo. The cans 
40 are secured, in the usual manner, in cam rings 
42, 42. Rotation of the cam rings 42, 42, in uni 
son, is effected by means of posts 5, 5 which are 
secured in and project in opposite directions from 
a ring 55. The ring 55 is secured to a ring 
56 which forms part of a rotating frame 60, which 
revolves about the axis of the tubular shaft 2. 
As shown in Fig. 6, the tubular shaft 2 is slid 

ably mounted in a sleeve bracket 6, carried by 
the end frame 4. Secured to tubular shaft 2, is a 
ring 6 which is engaged by a clamp 7 for secur 
ing the tubular shaft 2 in position. Axial adjust 
ability of the shaft 2 is thus permitted for accu 
rately determining the width of the work slot ac. 
The bracket 6 is provided with an annular shoul 
der 63, against which the inner race 64 of a ball 
bearing 65 rests... The outer race 66 of the ball 
bearing 65 is fitted in an annular recess formed 
in a ring gear 67. The rotating frame 60 is pro 
vided with an annular base 8 which is secured 
to the ring gear S, and by which rotation of the 
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cam rings 42, 42 is effected through the ring 56 
of the rotary frame 60. 
The rotary frame 60 is supported for rotation 

about the tube shaft 2, adjacent the knitting head 
l, by a ball bearing 70, the inner race 7 of which 
is fitted on the sleeve bracket 6 while the outer 
race 2 of the ball bearing 70 is fitted in a ring 
73 forming part of the rotary frame 60. The ball 
bearing 70 is spaced from the ball bearing 65 by 
a sleeve 74, and the ball bearings 65 and 70 are 
held in position, against axial movement, by a nut 
75 threaded onto the projecting end of the sleeve 
bracket 6. The inner race 64 of the bearing 65 
is thereby held firmly against the annular shoul 
der 63 of the sleeve bracket 6. 
The ring gear 67 meshes with an idler gear 

76, which is secured to one end of a shaft 77. 
The shaft 77 is rotatably mounted in a bearing 
78 carried by the end frame 4. The idler gear 76 
meshes with a pinion 79 (see Fig. 2) secured to 
the main drive shaft 80 of the machine. 
The end frames 4 and 5 are held in laterally 

spaced relation to each other by an upper spacer 
rod 8 f and a pair of lower spacer rods 82, 82 (see 
Fig. 1). One end of the drive shaft 80 is rotat 
ably mounted in a bearing 83 carried by the end 
frame 4, while the opposite end of said shaft is 
rotatably mounted in a bearing 84 carried by or 
forming part of a bracket or a cross frame 85 
which is supported by the spacer rods 82, 82, in 
termediate the end frames 4 and 5. 

Rotatably mounted on the drive shaft 80 (see 
Fig. 22), is a driving pulley 86, which carries one 
element 87 of a clutch 88, such for example, as a 
disc clutch of any suitable kind. Splined to the 
shaft 80 is a second member 89 of the clutch 88 
by which the clutch discs may be engaged and 
disengaged. Power may be supplied to the driv 
ing pulley 86 from any suitable source. 
The clutch element 89 is provided with the 

circumferentially extending groove 90 for the re 
ception of inwardly projecting elements 93 which 
are carried by clutch release levers 94 on a clutch 
controlling shaft 95. The control shaft 95 ex 

5 tends transversely of the machine and is mounted 
in Suitable bearings carried by the frame 85, lo 
cated intermediate the end frames 4 and 5. The 
control shaft 95 is also provided with a suitable 
control handle 96 (Fig. 2). 
Knitting yarn is supplied to the needles 20, 20 

... by one or more thread guides 97 mounted on 

5 5 

the rotating ring 55 by which the cams 40 are 
rotated about the cylinder units O (Fig. 5). 

In the present instance, the core element C is 
placed on or formed around the elongated man 
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drel M, prior to being inserted into the one end 
of the knitting machine. The encased mandrel 
is then axially aligned with the knitting head 
l, and is supported in such position, by any suit 
able means, at the left end of the machine, as 
viewed in Fig. 1. The encased mandrel is then 
moved axially until the leading end thereof is 
engaged by and in the bight of a pair of feed 
rolls 00, 00 (Fig. 6) which are located out 
side the end frame 4. The rolls 00, 00 advance 
the encased mandrel through the tubular shaft 
2 into and through inner elements f, of the 
knitting head , and through the tubular shaft 
3 into the bight of a pair of take-off rolls O, 
of located outside the opposite end frame 5 

(Fig. 7). 
The feed rolls f OO and the take-off rolls Ol 

are of similar construction and are positively 
driven by similar means, one of which is dis 
closed in Figs, 8 to 11, inclusive. As shown in 
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Fig. 9, these rolls are provided with circumfer 
ential grooves O2, 02, shaped and sized to ob 
tain a firm purchase on the Outer surface of the 
assemblage carried by the mandrel M. For ex 
ample, in the case of the feed rolls 00, the rub 
ber core element C would be engaged by the 
transversely curved surfaces of the circumferen 
tial grooves O2, 02 with sufficient force to ad 
vance the mandrel and the core tube through 
the knitting head , at a uniform rate of Speed. 
in accordance with the knitting speed of the head 
l, i. e., the number of courses produced per min 
ute by said head. In this manner, the fabric tube 
F is formed around and along the length of the 
core tube C. 
In the case of the take-off rolls (0, 0, these 

rolls would engage the fabric tube F, and rotate 
in unison with the feed rolls 100 to advance the 
mandrel, and its assemblage, in the manner 
noted, until the tail end of the mandrel passed 
from between the feed rolls 00, 00, after which 
the axial movement of the mandrel, etc., would 
be effected entirely by the take-off rolls, of, 0. 

Preferably, however, the mandrels are fed into 
the machine in immediate succession, with the 
head end of one mandrel butting against the tail 
end of the preceding mandrel and for all intents 
and purposes forming a direct continuation 
thereof, in order that the knitting operation may 
proceed uninterruptedly. After each mandrel 
and its assemblage passes out of the bight of the 
take-off rolls 0, 0, the outer fabric jacket F 
may be severed to release the mandrel from the 
next succeeding One. 
In each instance, each roll 100 and of, as the 

case may be, is rotatably mounted on a fixed stud 
shaft fo3 carried by an adjustable housing fo4. 
Loosely mounted, for free rotation, on each stud 
shaft 03 is a worm wheel 05. Each worm wheel 
05 is driven by a worm 06 which is rotatably 
mounted in the frame 04. Each worm 06 is 
splined to a vertical shaft of which passes 
through the pair of housings 104, O4 associated 
with the feed rolls 00, or the take-off rolls of, 
as the case may be. The opposite ends of each of 
the worms 06 abut against flanged bearings 08, 
08 which are secured in the housing 04, and by 

which axial movement of the worm 06 relative 
to the housing fo is prevented in each instance. 
As the rolls 00, foe or O,O of each pair are 
moved toward or away from each other, to effect 
engagement with or disconnection from a man 
drel passing through the machine, the housings 
04, 04 with their enclosed worms 86, 06 will 

be correspondingly moved. In this manner, man 
drels of various diameters may be readily han 
dled by the machine. 
Secured to each of the worm wheels 05 is a 

pawl carrier disc flo, secured thereto by screws 
. The worm wheel 05 and disc 0 in each 

instance are provided with axially aligned bores 
2 in which are slidably mounted pawl plungers 

or detents 3 having springs 4 constantly 
urging the tooth-like ends 5 of the pawls 3 
outwardly beyond the face of the disc fo. The 
ends if 5 of the pawls 3 are adapted to engage 
ratchet teeth f6 formed in one face of a ratchet 
disc fl. 

Each ratchet disc is carried by a hub ele 
ment 8, in the form of a sleeve, which is free 
ly rotatably mounted on the stud shaft 03. A 
washer 9, secured by screw 20 to the end of 
the stud shaft 03 prevents outwardly axial 
movement of the hub sleeve if on the stud shaft 

3. Each hub element f8 is provided with a 
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flange 2, against which the ratchet disc is 
fitted and held by screws 22. The heads of the 
screws 22 project outwardly beyond the flanges 
f2 in a direction parallel to the axis of the stud 
shafts OS, to enter recesses 28 formed in ad 
jacent end faces of the rolls f or , as the 
case may be, whereby each roll is keyed to its 
associated hub element for rotation there 
with. The roll is detachably held against axial 
movement on the hub sleeve f by a washer 2, 
held in place by the screw 2. 
The drive shaft 0 for each pair of worms 

06, D6, is rotatably mounted at its lower end 
in a bracket 25 carried by the end frame 4 or 
5, as the case may be. Secured to the lower end 
of each of the vertical drive shafts is a miter 
gear 26, . Each gear 26 meshes with a miter 
gear 27 secured to a horizontal feed shaft 2 
which is rotatably mounted in bearings 29 car 
ried by the brackets 25, 25. 
The feed shaft 2 is rotated at a predeter 

mined rate of speed, with respect to the speed 
of rotation of the can rings 40 of the knitting 
head , in order to synchronize the axial move 
ment of the mandrel M etc. with the rotations 
of the cam rings 40 for producing the desired 
number of courses of stitches per inch, longi 
tudinally of the mandrel. 
In the present instance, the feed shaft 2 is 

provided, on one end, with a gear 3D which 
meshes with the gear 13 on the shaft 77 through 
an idler gear f30a (see Fig. 2). The shaft 7, 
as previously noted, is rotated from and by the 
main shaft 80 through the gears 9 and T6. The 
ratio of the gears 30, 30a and 3 may be 
varied to suit the spacing of the stitch courses, 
as desired. Obviously, any suitable speed change 
mechanism may be substituted for the change 
able gears So and 3, as desired, for accom 
plishing the Same purpose. In the present in 
stance, the idler gear 30a is rotatably mounted 

in a pivot stud 9 which is radially adjustable 
o the shaft T. On a bracket a which is ro 
tatably adjustable on the bearing 78. 
In order that the rolls 00 and of may re 

ceive mandrels of different diameters, or in or 
der that rolls of different diameters may be en 
ployed to grip mandrels of different diameters, 
the lowermost bushing 08 of each of the hous 
ings O4 is provided with a screw threaded ex 
tension 32 on which is threaded a nut 33. Each 
of the nuts 33 is provided with a hand-wheel 
34, by which the nut may be turned to raise or 
lower the housing vertically, until the center of 
radius of the transverse curvature of the cir 
cumferential groove of the lower feed or take-off 
roll, as the case may be, coincides with the axis 
of the knitting head . 
The upper housing fed, in each instance, is 

adapted to slide freely along the shaft 0 with 
a spring 35 tending to force the housing, and 
the roll carried thereby, downwardly until the 
roll makes contact with the mandrel, thereby 
providing the necessary grip or bight between 
the cooperating feed or take-off rolls. 
The worm gear housings foll are guided in 

their vertical movements along the shafts OT by 
posts 36 which are secured in the brackets f25 
at their lower ends and in brackets 37 at their 
upper ends, the top brackets 37 being, in turn, 
Secured to the end frames 4 and 5 and having 
bearings 38 for the upper ends of the shafts 0. 

In order to steady the rotation of the frame 
60 and the knitting cams, etc., carried thereby, 
the ring 5 of said frame is provided with axially 
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extending rods 40, f4 which extend parallel 
to the axis of the knitting head, with the ends 
of the rods adjacent the end frame 5 secured 
in bosses 4 formed on a ring f42 (see Fig. 7). 
The ring 42 is provided with an annular cav 
ity in which is mounted the outer race 3 of a 
ball bearing 44. The inner race 45 of the 
ball bearing f44. is mounted on one end of a 
sleeve 46 which is secured in the end frame 
5 and provides support for the tubular stud 
shaft 3. 
The knitting threads y are drawn from COnes 

y, y, which are supported by arms 48, f4 
projecting radially from a ring 49 secured to 
and rotatable with the rotating frame 60. 
From the cones y f, the kitting threads y 

pass to broken or slack thread detectors 50 
which are carried by the rotating ring 42 (see 
Figs. 13, 14 and 15). Each thready passes under 
a slotted arm 5t, formed by a wire bent into 
the form of a hair pin with the ends of its legs 
carried by the ring 42, and over a trip lever 52 
which lies between said legs and is pivotally 
mounted at 53 on the ring 42. The trip lever 
52 is held, by the thread y, against Outward 

movement under centrifugal force produced by 
the rotation of the ring 42. 
The thread y then passes around a tension or 

sweep arm 54, which is pivoted to the ring 42 
and is rocked in One direction, to place the 
thread y under tension, by coiled spring 55. 
From sweep arm 54, the thread or yarn y passes 
through an eye 56 to one of the thread guides 
97 carried by the ring 55, adjacent the work 
slot ac. 
The trip lever 52 is provided with a short arm 

i57 which bears against one end of an axially 
extending trip pin 58. The trip pin 58 is 
slidably mounted in the ring f2. The oppo 
site end of the trip pin f 58 is adapted to be pro 
jected into the path of one of a series of pro 
jections 59, which extend radially from a float 
ing ring 60. The floating ring 60 is supported 
by, and is free to rotate on, one end of the bear 
ing 8 on the end frame 5 in which the sleeve 46 
for the tubular stud shaft 3 is mounted and 
Secured against axial and rotary movement, 
(see Fig. 7). - 
Should one of the threads y break, while the 

knitting machine is in operation, or become ex 
cessively slack, the trip lever 52 will be re 
leased and will be swung outwardly by centrif 
ugal force, causing the arm 57 thereof to slide 
the trip pin 58 axially until said pin projects 
outwardly beyond the ring 60. Continued rota 
tion of the ring 42 would cause the trip pin 58 
to engage one of the projections 59 on the 
floating ring 60 and thereby effect rotation of 
said floating ring. 
As shown in Fig. 12, rotation of the floating 

ring 60 will cause one of the projections S9 
thereon to engage a lever 62, thereby effecting 
a rocking motion of the lever 62 about its pivot 
shaft (63. A lever 4, which is secured to the 
pivot shaft 63 of the lever 62, is connected by 
a link 65 to a lever 66 which is secured to the 
stop motion shaft f67. Also secured to the stop 
motion shaft 67 is a lever 68, which is con 
nected by a link 69 to the outer end of a clutch 
Operating lever 70. The lever 70 is mounted 
On the clutch control shaft 95. 

Thus, it will be seen that rotation of the foat 
ing ring 60 by one of the trip pins 58, through 
the mechanism just described, effects a rocking 
of the clutch shaft 95, and a consequent releas 
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ing of the clutch 88, by which the main shaft 
BO of the machine is released from the driving 
pulley 86, stopping the machine. 
In order to effect rapid stopping of the ma 

chine when the clutch 88 is released, an annul 
lar brake element 7, which is carried by the 
end frame 4 (see Fig. 6), is expanded into brak 
ing contact with a circular wall 72 formed in a 
recess in the ring gear 67. Expansion of the 
brake shoe T f (see Figs. 19, 20 and 21) is ef 
fected by a substantially flat blade 73, which 
is formed on the inner end of a brake Operating 
shaft 75, and is disposed between the substan 
tially parallel ends 74, 74 of the brake shoe 

f. The brake shaft 75 carries a lever 7, 
to which is secured one end of a brake spring 

. 
Normally the brake applying lever 76 is held 

in an ineffective position by a latch 78, which 
bears against the under side of a block f9 se 
cured to the lever 76. The latch 78 is secured 
to a short shaft 80, to which is also secured a 
lever 18?. The lever 8 f is connected by a link 
82 to a lever 83, which is secured to the stop 
motion shaft 67. 
From the above, it will be clear that when the 

stop motion shaft 6 is rocked to release the 
clutch 88, such motion will also cause the latch 
T8 to move from under the block fl9 On the 

brake lever 76, whereupon said brake lever, un 
der the influence of the spring 77, will rotate 
the brake shaft 75 and effect expansion of the 
shoe into contact with the ring gear 67, 
which will result in a quick stopping of the ma 
Chine. 
The stop motion also includes means for re 

leasing the clutch 88 and applying the brake 
lf, to stop the machine, if a needle breaks or 
if the knitting yarn piles up or knots at the 
work slot ac. For this purpose, the machine is 
provided with a broken needle and knot detector 
85 (see Fig. 16). This detector includes a point 
ed needle-like implement 86, which projects sub 
Stantially into the work slot ac to be engaged by 
any knots or needles which may be projecting 
acroSS Said slot in the path of the pointed im 
plement f86 as the cam rings 42, 42 revolve about 
the cylinder units A, A. 
The detecting implement f86 is carried by a 

block 87, which is slidably mounted on a stud 
88 carried by one of the cam rings 42. The 
block 87 is provided with an axial projection 
89, with an outer beveled end normally seated 
in a notch 90 formed in the head f9 on the 
outer end of the stud fe8. 
Should the detecting implement f86, during its 

rotary movement bout the axis of the cylinder 
units A, A, strike a broken needle or a knot 
in the Work slot ac, the inner end of the imple 
ment f86 will be stopped by such interception, 
while the cam ring 42 continues to revolve. Thus, 
the block 87 will be caused to rotate about the 
stud 88 and dislodge the projection 89 from 
the notch 90 in the stud-head 9, bringing the 
projection 89 into alignment with a recess 92 
of the head 9 f, whereby axial movement of the 
block 87 relative to the stud fa8 is permitted. 
The block 87 is provided with an arm 93, 

the outer end of which is connected to one end of 
a rod S4. The opposite end of the rod 94 is 
slidably mounted in the base ring 49 of the bob 
bin carrier. The rod 94 is provided with a col 
lar 95, between which and a fixed abutment 
96, carried by the second of the cam rings 42, 

is a Spring 97. When the block fel rotates on 
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the stud 88, in the manner previously noted, 
the spring 97 slides the rod 94 axially, causing 
the end f$8 thereof to be projected into the path 
of a series of lugs 99 which are formed on a 
floating ring 200. The ring 200 is rotatably 
mounted in the outer surface of a casing 20 
which is secured to the end frame 4 and nor 
mally conceals the gears 6,76, and 9. 
Also projecting between the lugs 99 and the 

floating ring 200 is a lever 202, which is car 
ried by the shaft 80. When the end 98 of the 
trip rod 94 is projected between lugs 99 on the 
floating ring 200, while the cam rings 42, 42 
are revolving, the trip rod 94 will engage one 
of the lugs. 99 and effect rotation with the ring 
200. Rotation of the ring 200 will rock the le 
ver 202 and consequently the shaft f80, thereby 
operating the stop motion shaft 6 to throw 
without the clutch 88. At the same time the 
brake lever 6 will be released permitting the 
spring 7 to rotate the brake shaft 75 and 
thereby expand the brake shoe f into contact 
with the ring gear 67. 
As shown in Fig. 22, and as previously noted, 

the lever 70 is mounted on the clutch control 
ling shaft 95. This lever, however, is not di 
rectly secured to said shaft, in order that the 
clutch control shaft 95 may be actuated man 
tally, through the lever 96, to stop and start 
the machine without effecting the stop motion. 
For this purpose, the lever 70 is positioned ad 
jacent a shorter lever 203, which is secured to 
the control shaft 95. The lever 203 is provided 
with a projection. 204, which extends into an 
arcuate slot 205, formed in the lever 70. In 
this manner, the lever 203 is permitted sufficient 
movement relative to the lever 70 to disengage 
the clutch 88 without disturbing the lever 70. 
However, when the machine is in operation, the 
projection 204 of the lever 203 lies in the lower 
end of the slot 205 in the lever 70. Thus, any 
movement of the ever 70, as effected by the 
stop motion, will be applied to the lever 20 to 
rock the control shaft 95 and release the clutch. 

claim: 
1. A circular knitting machine comprising a 

knitting head having an axial bore extending 
completely through said head, means supporting 
Said head with its axis substantially horizontal, 
means for passing a core element axially through 
said bore comprising a pair of nip rolls at at least 
one end of said head, means for operating said 
head to knit a seamless tubular covering on said 
Core element in transit through Said head, means 
for driving one of Said nip rolls in contact with 
one side of said core element, means for resilient 
ly pressing the other of said nip rolls into Contact 
with the opposite side of said core element to 
effect said advancing thereof, and means for ad 
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justing the first of said nip rolls perpendicularly 
to the axis of said head to accommodate COre ele 
ments of different diameters. 

2. A circular knitting machine comprising a 
knitting head having an axial bore extending 
completely through said head, means supporting 
said head with its axis substantially horizontal, 
means for passing a core element axially through 
said bore, comprising a pair of nip rolls at at least 
one end of said head, means for operating said 
head to knit a seamless tubular covering on said 
core element in transit through Said head, means 
for driving said nip rolls in contact with diamet 
rically opposite portions of said core element, 
means for positively adjusting one of said nip 
rolls to align said core element with the axis of 
said head, and means resiliently pressing the Sec 
ond of said nip rolls into driving contact with 
said core element. 

3. A circular knitting machine comprising a 
knitting head including a pair of axially aligned 
needle cylinder structures spaced apart axially 
to provide a work slot therebetween, a pair of 
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tubular supports for and axially aligned respec 
tively with said structures, a pair of spaced end, 
frames supporting said tubular supports with the 
aligned axes of said tubular Supports and said 
structures disposed horizontally, means for pass 
ing a core element axially through said Supports 
and said knitting head, means for Operating said 
knitting head to knit a seamless tubular cover 
about said core element through Said work slot 
during transit of said element past said slot, and 
means for supporting one of said tubular Supe 
ports for axial movement in its supporting end 
frame for governing the width of the work slot 
between the adjacent ends of the needle cylinder 
structures respectively supported by said tubular 
supports. 

4. A circular knitting machine Comprising a 
knitting head including a pair of axially aligned 
needle cylinder structures spaced apart axially 
to provide a work slot therebetween, a pair of 
tubular supports for and axially aligned respec 

5 tively with said structures, a pair of spaced end 
frames supporting said tubular supports with the 
aligned axes of said tubular supports and Said 
structures disposed horizontally intermediate said 
end frames, rotary frictional gripping means car 
ried on the outside of said end frames beyond the 
outer open ends of said tubular supports for Sup 
porting and passing a rigid core element axially 
through said supports and said knitting head, 
and means for operating said knitting head to 
knit a seamless tubular cover about said core ele 
ment through said work slot during transit of 
said element past said slot. 

WALTER LARKIN. 


