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.Pennsyl‘mm“b have invented

class of eircu

UNITED STATES

ATENT OFFICE.

ASIILEY J. GULICH Ol* CLTARB ILLD PEWNSYLVANIA

CIRCULAR-“KNITTING MACHINE

%PEGIFTGATION forming pa,rt of Letters Patent No. 560 712, da,ted May 26, 1896.
Applmatmn filed Pebruary 28 1890. Serial No, 540,090, (No model.)

_ To all whom it may concerm: -
Be it known that I, ASHLEY J. GULICH, a
citizen of the United btdies ‘residing at Clear-

Aeld mld State of

a-new and use-
ful Circular-Knitting Mﬂ,chme, of Whlch Lhe

field; in the county of (/16‘%1

“following 1s a speuﬁentlon

‘The presentinvention aims to+1 11111}1 ove tnfm
ar-knitting machines in which
the needles are 1ecipmcated in their guide-
ways in the eylinder. by means of ‘a 1‘0ta,tmn
ring provided with actuating-camns and -in

'whlch the evlinder and cam-ring are inter-
‘¢changeable with others to adapt the main
| fmme and rim-rotating mechanism for eylin-

ders and cam-rings of dlf*erent sizes, whereby

the same maehme can- be used for knitting
seamless fabrics of varying sizes within the.
capacity and limits of the machine. -

An essential feature of the invention is the

provision of means for antomatically taking

up the yarn during the process of knitting the

heel of hosiery when the cam-ring 18 rotated

in -reverse directions to form the required

rows of stitching necessary to turn the heel
and during the tm:le that the cam portion of

the cam-ring is passing out of the path of the

* needles 1.156{:1 for forming the said heel.

35

A further purpose . of the invention is to

simplify the construction ot the cam-ring and

the formation of the track, whereby the nee-
dles are reciprocated durmo the process of

“Kknitting, said cam-ring bemﬂ formed of an
d a lower p&tt the top edge of the

upper a
latter forming the track and 1ower WELH for
the needles to travel upon. | =

- A still further purpose of the uweutlon 18

{0 provide a simple construction for the in-

40

50

terchangeability of the cam-ring and cylinder

and the correspondmw a,d,]ustablhty of the
yvarn-carrier, so that when changing the ma-
chine from formmg fabric of one size to an-
other all the parts will codperate in the same

‘manner as if specially constructed and de-

vised for 1{1111,131115.3; a f&bl‘lc of a ﬂ‘wen and re-
quired size.

- Fora fall and elear 1111{:1615t£1,1'1d1r1n of the:
~ invention reference is to be had to the 4cCcoN-
| pmwmﬂ ch awin gs and Lhe sub;]omed descmp-

tion.

------

‘detail view of the toothed ring.-
sectional detail view of the rotatable cam-

- Figurel isa perspectwe view of a en*eular‘ l
kmthnﬂ maehme Cc)llstl‘uoted in :1(*001"(1&1106

‘mth and. embodymn the vital features of the
mventmn Fig. 2 is a section on the line 2 2
of Fig. ]:iw 3 is a plan view of the ma-
Ghme
opel“mln parts being detached. Fig. 5is a

le G 18 ¢l

ring. - Fig. 7 is a sectional detail view of a
modified. form of rotatable cam-ring. 1“1;;, 3

is a detail view of the cam- -ring E:h()Wll in Fig
6, with the parts separated and arranged in

a relative position. Tig. 9 is a view of an in-
terchangeable ring for a cylinder of smaller

size than that contemplated by the other fig-

ures of the drawings. Fig. 101is an: enlal:'ﬂe,tl
detail view of the yarn-carrier. Iig. 111s a

viewshowing the &ppheatwu of the yarn-lock

when the 1&116 -up is compensating and pre-

| venting slack in the yarn during the time

that the yarn-carrier 18 returnmﬂ‘ after the
cam of the rotatable cam-ring has passed fully
beyond the series of- needles used for form-
ing the heel and prior to the return of the
sald cam by a reverse movement of the rim

to form another row of stitches in the forma-

tion of the heel. Fig.12is a detail view show-
ing the mechanism Tor adjusting the V-cam,
Whereby the tension of the stitch is regulated.

Fig. 13 is a detail view in section of Lhe parts .
shown in Fig. 12, s0 as to illustrate more
clearly the means for Seeurmﬁ the V -cam in-
‘the located position.

The numeral 1 repr esents the f]: ame Or: base
of the machine and is circular in outline and
provided at one side with a clamp 11, by
means of which the machine can be readﬂy
secured to a table, shelf, or similar support.
This base 1s 1abbeted in its Inner perlpheml
edge to form two seats 30 and 31 at dif
relative heights to support, rec;pectwelv, the
toothed ring and the cam-ring, which parts
travel upon _their respective seats. Project-
ing inward from the base are a series ol
brackets 32, located at proper intervals and
designed to support the cylinder 4. These

.blackets 32 curve downward between their

ends to give clearance for the toothed ring s,
and theu' horizontal portions have slots 83
through which the fastenings. 34 pass, by
means of which the mterchanweable rings or
plates 12 are attached to the. said bmekets
A pendent bracket 6 is secured to the base 1

erent

55
b ig 4 is a detail view of the base, the
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at a convenient point and is provided at its

lower end with a bearing in which is jour-
naled a short shaft 35, having secured to its

inner end a gear-wheel 5, which meshes with
the toothed ring 8, so as to impart movement

to the latter, said shaft having a crank 7 on .

1ts outer end for convenience in imparting
motion to the operating parts when it is de-
sired to perform work.
tachably connected with the base 1, prefer-
ably by means of a bolt 36, passing through
corresponding openings in the said bracket
and a lateral extension of the base.

The cam-ring 37 has a horizontal flange 38
atils lowerend, which obtains a bearing upon

the annular seat 31, and which is provided
with a curved slot 39 for the passage of the -
yarn-carrier 9, attached to and carried by the -

toothed ring 8, which ecarrier, by engaging
the ends of the slots, imparts motion either
of reciprocation or of rotation to the cam-
ring. This curved slot 39 is located directly
opposite the actuating-camsand is of a length

corresponding to, approximately, the Iength
of the V-cam 18 and is provided to enable

the yarn-carrier to return to a position oppo-

site the active end of the cam without im- :

parting any movement o the cam-ring 37.
Itmust be remembered thatin the formation
of the heel of a stocking a certain number of
the needles are thrown out of operation and
that the yarn is carried back and forth over

those needles left in working position, so as

form the requisite rows of stitches necessary
In the turning of the heel. In the operation

of the cam-ring 37 it must move past the last

needle of the series a distance corresponding
to the length of the V-cam 18, the yarn being

carried a corresponding distance around the

needles not used in forming the heel and
which have previously been thrown out of
operative position. Ilence when moving the
cam-ring in a reverse direction to form an-
other row of stitches it is desirable that the
yarn-carrier reverseits position relative to the
cam 1S without moving the cam-ring 37. The
provision of the slot 39 enables the yarn-car-
rier to change its position relative to the cam
18, as will be readily understood from what
has just been stated.

‘The cam-ring 37 is composed of two parts
2 and 3, which are secured together by means
of fastenings 40, which pass through lateral
extensions of the upper part 3 and engage
with corresponding projections on the part 2.
The upper part 3 has an inner flange 41 at its
upper end, which limits the upward move-
ment of the needles 24, and one portion is
widened, as shown at 42, to receive the V-cam
13 and the right and left hand switch-dogs 19
and 20, the latter being pivoted at their op-
posing ends and a short distance from the
angle of the cam 18. The spaces between

the opposing edges of the cam 18, flange 41,
switch-dogs 19 and 20, and the track 42 form
passages for the projecting ends of the nee-
dles in the operation of the machine. The

This bracket 6 ig de-

upper edge of the lower part 2 is widened so
as to extend inward beyond the wall of the
part o, thereby providing a track 43, which
limits the downward movement of the nee-
dles. That portion opposite the widened part
42 of the upper part 3 is depressed or reduced
in width, as shown at 44, corresponding with
the increased width of the part 42, so that
unitedly the parts of the cam-ring will be of
uniform heightthroughouttheirlength. That
portion of the part 2 opposite the free ends of
the switch-dogs 19 and 20 may be formed on
curved lines, as shown in Fig. 7, or it may be
cut away and separate pieces 21 and 22 set
therein, as shown in Fig. 6. In the latter
construction these pieces 21 and 22 may be
of tempered steel, so as to withstand wear.
T'his construction is preferable in high-grade
machines, as the life of the machine is pro-
longed. Iowever, for general use the form
shown in Fig. 7 will give satisfactory results
and 1nvolves a cheaper construction. The
V-cam 18 is vertically adjustable to enable
the tension of the stiteh to be varied within
cerfaln limits, its adjustment being effected
by the following means: An oblong projec-
tion 45 is attached to the V-cam 18 and oper-
ates in a vertically-disposed slot 46 in the
part 5, and a clamp-serew 47 passes through
a pivoted lever 48 to form attachment De-
tween the said lever 48 and the projection 45.
1his lever 48 is pivoted at one end and the
opposite end is bent outwardly, so as to be
readily grasped when it is desired to operate
the lever to move the V-cam 18. On loosen-
ing the clamping-serew 47 the V-cam 18 can
be raised or lowered by means of the lever
43 in the manner set forth, and after the
proper position of the said V-cam is obtained
1t can be held in place by retightening the

clamping-serew 47, as will be readily under-

stood.

The yarn-carrier comprises a vertical ox-
tension 49, which is attached at its lower end
to the toothed ring 8, an arm 50, adj ustably
connected at its lower end to the vertical ex-
tension 49 by a binding-screw 51 passing
through a slot in the lower end of the arm 50
and entering a threaded opening in the ver-
tical extension 49, and a yarn-guide 10, which
has its horizontal portion 52 slotted and se-
cured to the wupper end of the arm 50 by
means of a binding-serew 53, the inner end
being bent into an approximately inverted-
U form, which is apertured for the passage
of the yarn 54. By this construction the arm
o0 can be raised and lowered to adjust the
height of the yarn-guide 10 to the length of
cylinder, and the said yarn-cuide can be
moved laterally to adapt its position to the
diameter or size of the eylinder with which
1t cobperates when feeding the yarn to the
needles.

A standard 16 rises vertically from the base
1 and has a horizontal arm 13 at its upper
end, which is apertured at each end for the
passage of the yarn. The take-up 15 is piv-
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- oted near its lower end to the inner portion
~of the arm 13 and 1S p |
free end with an eye 55, through which the
- yarn 54 passes. A rod 56 has pivotal connec-
tion with the lower end of thetake-up 15 and.

rovided at its upper or

its free end works through a guide 57 at the

end of the arm 13, contiguous to the pivotal

~ support of thesaid take-up. A coiled spring

- 58 is mounted upon therod 56 and is confined

between the guide 57 and the lower end of the

take-up 15, and serves normally to hold the

20

30
35

40

- yarn which would otherwise occur.

45

- single machine. _
~ the cylinders and cam-rings 37 will be pro-

 take-up 15 at thelimit of its backward move-
- ment from the forward end of thearm13. A

varn-lock 14 is pivoted to the arm 13 and has
an eye 59 at its free end, through which the

-7 yarn 54 passes, and is provided with a por-|
o tion 60, which extends over the arm 13 and

is adapted to grip the yarn between the said

overhanging portion 60 and the arm 13. The

take-up 15 and the yarn-lock 14 are of such

~ relative lengths that when all the needles of
the machine are in operation the eye 55 will

occupy a position between the eye 59 and the

opening 61 in the outer end of the arm 13, |
thereby depressing the free end of the yarn-

lock 14 and disengagingits clamping portion
60 from the yarn, so as-topermit the free pas-

sage of the latter. However, when only a
portion of the needles are in operation, as
when knitting a heelin a stocking, the take-

up will prevent any slack in the yarn when
the varn-carrier 9 carries the yarn past those
needles not in operation, so as to permit the

V-cam18to completely pass by the last needle

of the seriesused forforming the heel. When
the take-up moves backward and away from
the arm 13, it lifts the outer end of the yarn-
lock 14 and causes the inner portion 60 to

‘clamp the yarn, thereby preventing the take-

up from drawing the yarn from the bobbin 17
instead of compensating for the slack in the

‘erent

The rings 12 will be provided in dif

sizes, and so constructed as to be interchange-

ably connected with the brackets 32 of the
base, thereby admitting of -cylinders of dif-
ferent sizes being fitted to the same base of a
It will be understood that

vided in corresponding sizes, so that when a

cylinderisreplaced by one of larger or smaller

dimensions a cam-ring of corresponding size

 to eot}perate therewith will also be provided
- and adapted to be applied to the base.
55

All

thatis necessary toadaptthe cam-rings of dif- |-
ferent sizes to the base is to vary the width

- of the flange 38, which for larger cylinders
-~ will be marrow and for smaller cylinders

6o

wider, as will be readily understood. = -
The operation of the machine doesnot differ

“materially from machines of this type—that

is, sofar as the yarn is supplied tothe need!les

- and the manner of looping and forming the

stitches are concerned. Assuming that the
cam-ring 37 is eontinuously rotated in one ci-

rection, the passage of the lower ends of the |
needles will be that indicated by the arrows

Astheprojecting ends of the needles passover

the right - hand switch-dog and under the
right-hand portion of the V-cam 18,theneedles
will be reciprocated, so astoform theloopand

111F1g G,Whiéh'is__ovei;:._the 1_4igh:t:-ha'hd switch-
dog 19 and under the left-hand switch-dog 20.

slip the stitch, and in their passage from the

angle of the cam18 to the right-hand portion

of the switch-dog 19 the said needles will re-
main inactive. On rotating the cam-ring 57

in a reverse direction the needles-will be re-

‘ciprocated by traveling over the switch-dog
20, as will be readily understood. These
“switch-dogs 19 and 20 operate by gravity and
‘automatically close the instant the needles
pass from beneath their lower edges to the

elevated portion of the track43. When it 1s

required to form a heel, as in knitting stock-

ings, the number of needles not required for
use are drawn to their highest position, so as

ot to be engaged by the V-cam 18, and those

needles required to form the rows of stitches
necessary to produce the heel are alternately
acted upon by the switch dogs 19 and 20 and

the corresponding end portions of the V-cam
18. During the process of forming the heel

the cam-ring is turned back and forth by mov-

ing the crank 7 to the right and to the left

75

8o

90

95 -

the proper distance, so as to move the V-cam

18 the length of the needles in use and a

further length corresponding to the extent of -

‘the said cam 18, so that it may wholly clear

the last needle of the series in each direction

of its movement. It must be remembered
that the yarn-carrier always occupies a posi-

tion opposite the advancing end of the V-cam

| 18. Hence when said end passes the last se-

ries of the needles in use for forming the
heel it is obvious that the yarn will be ad-

vanced. After the rear end of the V-cam 13

has cleared the last needle of the series, the

‘| movement of the toothed ring 8 is reversed,
so as to carry the yarn-carrier 9 from that end
of the cam 18 which was previously the ad-

JOO

105"' .:_

110

vancing end to a point opposite the rear end

of the said cam, which now becomes the ad-
vancing end on the return movement of the

rim to form anew row of stitches. The slot 39

115

of the flange 38 of the cam-ring admits of this

movement of the yarn-carrier, as hereinbefore
set forth.

up will come into play and prevent anyslack
in the yarm. =~ S
From the foregoing it will be seen that the

operation of the machine is comparatively

simple and that heels can be turned in stock-

ings in a rapid manner without requiring the

exercise of skill on the part of the operator.
From what has been said it is obvious that

While the yarn-carrier is moving
80 as to change its relative position, the take-

120

r2s

changes in the form, proportion, and the mi-

‘nor details of construetion may be resorted
to without departing from the principle or
‘sacrificing any of the advantages of this in-

vention. -

1.30

Having thus described the invention, what_ .

| is claimed as new Is— *
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1. In a cireulm‘-knitting_nmehine, the.com- |

bination with the cylinder provided with ver-
tically-reciprocating meedles, of a cam-ring

composed of an upper and a lower part, the
top edge portion of the lower part extending
inwardly a proper distance from the inner
side of the upper part-toform a track for the
bent ends of the needles to travel upon in .
the operation of the machine, substantially

in the manner specified.

2. In a circular-knitting machine, the com- -
bination with the e¢ylinder provided with ver-
tically-reciprocating needles, of a cam-ring
formed of an upper and a lower part, the
lower part having its top edge extending in-
wardly from the sides of the upper part to:
form a track, and the said upper part havin o
an inner flange to codperate with the track
and having a widened portion which is fitted
Into .a corresponding depression in the top

edge of the said lower part, a V-cam attached
to the widened portion, pivoted switch-dogs

located upon opposite sides of the V-cam, and

wear-plates secured opposite the free ends of
the switch-dogs and removablyheld in place,
substantially as set forth for the purpose de-
scribed.

5. Inacircular-knitting machine, the com-
bination of a base having bracket extensions
projected from its inner edge and curving
downwardly and upwardly and terminating
In horizontal portions formed with curved
slots, a toothed ring operating in the de-
pressed portion.of the brackets, a plate de-

560,712

tachably and adjustably connected with the

slotted ends of the aforesaid brackets, a knit-
ting-cylinder mounted upon the said plate,
and a cam-ring supported upon the base and
operatively connected with the toothed ring,

substantially as set forth for the purpose de-

scribed. |
4. The herein shown and described take-up

mechanism forknitting-machines, comprising
a standard having a horizontal arm provided

at its ends with guide-eyes and having a
guide at its rear end, an arm having pivotal
connection with the horizontal arm between

the ends of the latter and having a portion

projecting a-short distance beyond its pivot,

a rod having pivotal connection with the pro-

jected .end portion of the pivoted arm and

operating loosely through the said guide, a
spring mounted upon the rod and confined

between the said guide and the lower portion

of the pivoted arm, whereby the latter is ca-

pable of being thrown beyond a vertical line,

and a yarn-lock having pivotal connection

with the horizontal arm and acting jointly
therewith to clamp the yarn when the piv-

oted arm moves upward to take up slack,

substantially in the manner specified.
In testimony that I claim the foregoing as
my own I have hereto affixed my signature in

-the presence of two witnesses.

ASHLEY J. GULICH.
Witnesses:
JOHN M. SIGGERS,
E. G. SIGGERS.

35

40

45

KO

55

60




	Drawings
	Front Page
	Specification
	Claims

