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The invention relajes to improvements in.

surgical elastic'garments and method of mak-

ing the same and an object-of the invention is

- to provide a garment knitted in such a man-

10

.. _ A further
-vide: means

ner that the points of the garment most sus-

ceptible -to -wear cannot- unravel when the
stitehing at such points bgcomes cut or worn

through and such that upon the cut or worn:

stitches being removed, a finished edge re- .
mains identical to the original edge’ formed.-
object of the invention is to pro-

for regulating’ the tension of the

. elastie thread fed to the machine.

15

_ Afurther object of the invention is to con- -
struct the latter appliance in‘a simple, durable.

and inexpensive manner and such that it can

.. be readily mounted on the machine and fui-

. ther to construct such device so that it can be
set to. automatically and ;

20

radually decrease
the t_ension_of_;the'elastic thread-béing fed to

- the machine. -

A ‘further object is to éonstruct the latter

device so. that it can be hand regulated if de-.

" sired and also such that it can be set to main-

25

50

at such point

. presented.

40

“had. to the
~which =

55

tain a fixed tension in ,
definite period as desired by the operator.
- A further and more -specific object is to
pravide in a machine“for _
stocking, a stitch arrangement which permits

the lower end of the stocking and the upper .
.. side of the heel slit of

"-so that they will not unravel upon the stitches
s becoming cut or‘worn through.

the stocking to be knit

* ““and such that when the worn stitches at such

points are removed, a finished .edge is again

With the above more important and other
minor objectsin view, which will become more

apparent as the deseription proceeds, the in-’
vention consists essentially in the arrange-
.ment and construction of parts hereinafter

more particularly described, reference being
accompanying drawing, in

Fig. 1isa ,s.,i'de;ﬁ'e‘vgv' ot a knitting machine
embodying my invention., . -

Fig. 2 is an enlarged

ballé*&.-plafi view

~of the parts appearing in"Figure 1. -

Fig.3is a
Figure 2: , -
Fig. 4 is a horizontal sectional view at
4—4' Figure 3. : . .
Fig, 5 is-a perspective view showing the

vertical sectional view at 3———.‘3’

arrangement. of the needles and adjacent

parts in the location where the knitting is
done. : ' . ‘

the elastic thread for-a -
" .ence - indicate corre

knitting an elastic.

11, 1936, Serial No. 147,784, -

_the needles.. .
“7is an enlarged detailed face view of

“one of
e Ti
: thciF evice' controlling the elastic thread.

8—8"Figure 7. ‘

FFICE.

Fig. 6isa perspective view: of ohqénd of

Fig. 8 is" a horizontal sectional view at

- Fig. 9is'a sidé.'_; vlewof the ﬁpper -e_lid of

‘the trip device. < o
. Fig.'10 is a face view showing the offset
in' the lower cam groove. -

‘thereof. - - . : »

Fig. 12 is a side view 6f a surgical elastic
stocking knitted by the machine. o
- Fig, 13 is a perspective view showing the

- Fig. 11 is .an inverted plan view of the
upper cam'showing the offset in the groove

70

arrangement of the loops and the élastic -

thread as they appear at the upper end of the
stocking and also at-the-under side of the heel
slit formed in the stocking. R
Fig. 14 is a perspective view showing the
arrangement of the loops and the elastic

:stocking and at the upper side of the heel slit.
In the drawings like characters of refer-

several figures. -

" The general arrangement of the upper parts
‘85

of ‘the kniting machine herein shown is of
ordinary construction with the exception that
I provide more knitting needles and a spécial

sponding parts in the

5

thread as they appear at the lower end of the

80

device for regulating the tension of the elastic

‘thread and a trip for actuating the latter de-
vice when desired. T have not considered it

necessary to enter into a detailed description -

of the machine structure as such machines are
well known to those familiar with the art
and accordingly have limited my descrip-
tion and drawings to the particular parts of
the machine with which my invention is con-
cerned. :

90

95

The bed 1 of the kﬁitting machine is in -

the form of an annular ring provided with an
inwardly extending continuous flange 2, the

'100
bed being stationary and suitably supported

“in any desired manner. To the flange 2, an

annular ring 3 is permanently fastened. The

bed carries a bearing 4 for a driving shaft 5

whichis fitted with a driving pulley 6 and a

“bevel gear 7, the bevel gear having the upper
ide thereof passing through a suitable slot

§ provided in the flange 2. The pulley is

source of power.

driven by an applied belt 9 from a suitable - -

R A
The ring 3 carries a stationary vertically .
. disposed’ annular needle guide 10 which is -

105



10

15

provided on the outer face with a plurality
of equi-spaced vertically disposed channels
or grooves 11 in which the vertical needles
12 are slidably mounted. The ribs 13 be-
tween the channels are cross slotted to form

‘a circumscribing horizontally disposed con-

tinuous channel 14, the purpose of which will
be later described. o

On the lower end of the needle guide I
mount rotatably an annular gear 15 which
meshes continuously with the bevel gear 7
and which is supported by the underlying
flange 2 and ring 8. A cam ring 16 is per-
manently bolted to the gear 15 and encom-

passes the needle guide and is provided on

* the side next the needle guide with a cam

20

25

groove 17 which receives a guide finger 18
extending outwardly from and formed as
an integral part of each needle. The groove

17 is for the greater part in the horizontal

plane but it is provided at the front side
of the machine with an offset portion 17’
(see Figure 10) adapted fo successively lift

‘and lower the needles as they are turned-

with the needle guide.
Diametrically opposing posts 19 and 20

extend upwardly from the cam ring and

are permanently secured thereto and the up-

" per ends of the posts carry a cross har 21.

30
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A vertically disposed shaft 22 extends down-
wardly centrally through the cross bar, be-
ing fastened thereto by a jam screw 23 (see
Figure 2) and has the lower end terminat-
ing centrally within the needle guide. A

collar 24 is secured to the lower end of the:
. shaft 22 and on the shaft above the collar
I mount rotatably a disc 25 forming a hori-

. zontally disposed needle guide and here it

40

45

will be observed that the upper face of the
disc is contained in a horizontal plane posi-
tioned slightly. above the horizontal plane

“containing the "upper ‘end of the ‘needle
guide 10.. ' '

To the hub 26 of the disc va'verma,nently
secure. a cross bar 27 and the ends of the
cross bar terminate immediately to the side

 of similar vertical ribs 28 formed on the in-

50

30

‘ner side of the needle guide 10. - As before

explained, the needle .guide 10 is stationary
and as the shaft 22 is turned in-a counter

-clockwise direction, the ribs ‘of the needle
guide 10 contacting with the ends of the
“arm prevent the rotation in a counter clock-

wise direction of 'the
guide 25. ] ’ .
~ The horizontal needle guide is provided

horizontal - needle

 with a plurality of radially disposed equi-
_ spaced slots 29 on its upper face and in these
slots a plurality of horizontally disposed

needles 80 are slidably mounted, these needles
being similar to the former needles but hav-
ing considerably shorter shanks as best shown
in Figure 3 and being provided also with

-upstanding fingers 81 “A disc- 32 overlies

36

the horizontal needle guide and is permanent-

|

1,715,224

' ly fastened to the shaft 29 and to the under

side of said latter dise, I secure the hori- -

zontally disposed needle cam 33 which is
provided with a cam groove 34 which re-
ceives the upstanding fingers 31 of all the
horizontal needles. The cam .groove 34 is
provided at the) front side of the machine
with an offset portion 35 (see Figure 11).
The needles in-all cases have their exposed

70

ends provided with a hook 86 and with & 75

-pivoted latch 87, the free end of which lies

on the outer tip of the hook (see Figure 6).
In knitting machines of this type as now on
the market, the horizontal and vertical sets
>of needles are arranged in a two to one ratio
and when ‘such machines are in operation
with two vertical needles to one horizontal
needle. The stitch is undesirable for the rea-
son that when a garment is knitted with such
a stitch, it will unravel from either end of
the garment. ' This. arrangement is obvious-
ly very undesirable at points in the garment
where it is subjected to hard wear or usage
which. in the stocking shown is at the lower
end H and at the upper side L of the ]:}eel_
slit. o :

In a.machine as constructed by me, I em-

80

85

ploy the same number of horizontal and ver- .

tical needles and the needles are alternated
in'the manner best shown in Figure 5. With
the needles arranged in the latter manner,
‘the stitch formed is as shown in Figure 14

where it will be observed that there is a

series of loops F at one side of the elastic

thread E which loops are alternated with a

series of loops G at the opposite side of the

elastic thread E. -With such an arrangement’

of loops which is -only possible by having
the same number of vertical and horizontal
needles in the machine, there is a distinct

100

105

advantage as the stocking can be knitted so -

that the lower end H thereof and the upper

side L of the heel opening terminate in the

stitch as shown in the lower part of Fig-
ure 14. ) ‘ : '

As the lower end H of the
the upper side L of the heel opening are
the parts which take the most wear and are

110 .

sto?:king and -

most liable to be broken, it is desirable that :

the stitches at these points be of such a na-
‘ture that they will not unravel if they be-

¢ome cut or broken ard such is the case with -

“the stitching arranged as it appears in Fig-:

ure 14 where it will be observed that the
lowermost loops could be cut or worn off
at the points N without permitting the re-

maining upper part-of.the stocking to un-.
ravel. .Obviously if these Jower loops were.
cut, they could be pulled out and the: then:

remaining loops would not unravel and will

still retain the elastic thread passing through. .

-The arrangement of the stitches ‘at the

120

lower side R of the heel opening and at the =

upper end T, and in accordance with my ar-
rangement, is as shown in Figure 13 where it

130



" ‘at ‘the points R and ‘
gathered on the passing elastic thread. As

10

15.

20

25
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will be observed that the terminating loops
T mentioned are all

the point R is under the arch of the foot

~ when the stocking is. worn and the point -T

is above the calf, there is very little possi-
bility of the loops becoming worn or cut
and accordingly the possibility of the stock-
ing fraying at these points is practically
negligible. ~The advantage accordingly of
this type of.stitch in an elastic garment of
this kind is quite a feature as it provides a
garment which can have the points of

greatest wear presenting a stitch which will
not unravel in the event of the terminating
 series of stitches being
- As the manner in which the needles of a '
machine of this kind operate to form stitches .

worn through or cut.

and the manner in which the elastic thread
is woven into the stitches is well known to
those familiar with this type of machine, I
have not considered it necessary to give a

description of the actual knitting operation.

In the making of elastic garments such as -

stockings, it is desirable to vary the tension
of the elastic thread in order to shape the

- garment. Obviously if the rate at which the

elastic ‘thread is fed into ‘the machine is

- varied, the thread will be brought into ten-

30
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sion or slackened off and such will effect the

shape of the garment being knitted. I have

provided an attachment on the machine for
this purpose and such is now described. -

- On the cam ring 16 I mount a vertically
extending standard 38 which is provided
with upper and lpWer,bracket,s 39 and 40,

the brackets carrying inner and. outer guide
rods 41 and 42 and a.rotatably mounted spin-

~ ‘dle43. The spindle is provided with a worm

45

o
[

60

66

-to the inner side of the latch andis

44 and has the lower end thereof extending
through the bracket 40 and fitted with a gear
wheel 45, B . -
‘On.the guide rod 42 I mount slidably a
head 46 which is fitted with an. extendin

arm 47, the free end of the arm being forke
and slidably receiving the guide rod 41. The

head is transversely slotted as indicated at-
48 and in the slot I place a latch 49 rotat- .

ably mounted on the rod 42. The latch pre-
sents an outstanding arm 50 and two notches

51"and 52 at the base of.the arm and these

- notches-are adapted to be engaged by a tit

or catch 58 located at one end of a spring bar
54 permanently riveted to the arm 47. The
other end of the spring bar extends hori-
zontally in front of the standard 88 and ter-
minates in an eye 55. A gauge plate 56 is
attached to the front edge of the standard
and is provided with a scale having numbers
indicating the varying circumferences of a
garment or stockin% to be knitted in the ma-
chine. A spring 57 is secured permanently
provided
with a tit 58 which engages with the worm 44.
- According to. the arrangement shown, the

.at which time,

tit 58 will be held in engagement with the'

worm when the tit 53 is in the notch 51 and
the head 46 and parts associated: therewith
will be caused to move up or down as desired
the eye carrying end of the
bar 54 acts as an indicator operating over the

-scale 56. It will be apparent that if the arm

50 be durned in a direction such that the tit
53 enters the notch 52, the bar 57 will be ro-
tated in a direction, which will clear the tit
58 from the worm and thereby permit the
head and parts associated therewith to' move

. freely down. .

To the upper end: of the post 19 I secure
a transversely extending arm 59 which has

the outer end thereof upwardly  deflected.

The bar carries two upwardly converging
spindles 60 and 61, the spindle 61 being per-
manently secured to the upwardly deflected
end of the bar and the spindle 60 being ro-
tatably carried by the bar and having the
lower end thereof
62 which is adapted to engage with the
shanks of the needles 12 at the point 14 here-

inbefore mentioned. As the vertical needles
are all equi-spaced, they form a convenient.

drive for the gear wheel 62. To the spindle
60 I secure a cone 63 and on the spindle 61 I
rotatably mount a cone 64 and as the cone
63 is driven, the cone 64 is rotated thereby.
" To the bed » ma
upstanding standard 65. which supports a
bracket 66 and the bracket carries pivotally
a trip 67 which is fitted with a vertically
disposed pin 68. The trip is shown in full
outline in Figure 2 in non-operating posi-
tion, that is, in a position such that the pin

68 will not engage with the gear wheel 45

‘when the machine is in operation. . When the
trip is thrown to the osition shown in dotted

outiine in Figure 2, the pin is adapted to-en- .
. gage the gear wheel 45 and accordingly the-

gear wheel is rotated one tooth displacement
for eacl revolution of the machine, such re-

sulting in the turning of the worm and the
‘head 46 and

gradual moving down of the
parts associated therewith, = ,

1 of the machine I secure an .-

3

70 .

80 .

85

fitted with a gear wheel -

90
25
100

110

" To the disc 82 I secure a forked bl_ock’69 '

and in the fork of the block T meunt a tube
70 which leads downwardly to the needles.
The elastic thread- E -which is fed into the
machine passes first through the eye 55, then
between the cones 63 and 64 and-then. down-
wardly thirough the tube 70 to the needles
where it is incorporated betwéen the stitches

115

‘120

of the stocking. To the disc 33 I secure also. .

a post 71 which carries a horizontally dis-
posed arin 72 and the free end of the'arm sup-
ports a vertically disposed plate 73 posi-
tioned in the manner best shown in Figure 5.
The plate is supplied with an opening or hole
74 and the stitch forming thread 75 which

passed downwardly
through an eye 76 attached to the cross bar

125

“provides the series of loops F and G herein- -
-before mentioned is.

130



10

20

30

35

21, then outwardly through an eye 77 secured
to the bar-72-and then downwardly through
the hole 74 where it is fed to the needles.
When a garment such as an elastic stock-
ing is being knitted on this machine, the
lower or small end of the stocking.is knit
first and one accordingly sets the head in its
upper position on the guide rods so that the
elastic thread will be fed to the machine be-
tween the upper ends of the cones. The set-
ting is gauged by reference to the gauge plate

56 on which the-varying circumferences of

the stockings are indicated. As the lower
end of the stocking does not vary in circum-
ference for a.considerable length, one will
throw the trip 67 to the non-operating posi-
tion with the result that the head 46 will re-
‘main in its initial set position which is such
‘that the elastic thread is fed through between
the upper ends of the cones. The feeding of
the thread between the upper ends of the
cones is comparatively slow due to the com-

paratively small diameter of these cones at.’

such point and consequently the elastic
thread will be in considerable tension be-
tween the cones and the needles which re-
sults in the knitted part of the stocking con-
tracting to a comparatively- small circum-
ference in the open area of the machine with-
in the needle guide 10.

The upper part of the stocking is gradu-
ally enlarged to accommodate the calf of the
leg and this gradual enlarging is effected by
swinging the triﬁ 67 into a position such that
it will engage the arm 50 once each revolu-

- tion of the machine. This results in the head
46 being fed by the worm gradually down-

.40

15

/

50 .

wardly and as the head moves down, the elas-
tic thread is fed quicker to the machine with
the result that there is less tension developed
between the cones and the needles than for-
‘merly. If it is desired to decrease the cir-
cumference of the upper end of the stocking
to be knitted, this is done by hand manipu-
lation and at such time, one throws the trip
67 into the non-operating position and then
turns the gear wheel 45 in a direction which
_will raise the eye 55 gradually.
From the above description, it will be ap-
parent, that T can provide an elastic garment

- which has exceptional wearing qualities as it

*.. . or worn through at the points,where the gar- -

55

will not ‘unravel when the stitches are cut

“ment is subjected to greatest‘wear and fur-
ther that I provide a simple and positive ap-
pliance for feeding the elastic thread into
the machine and in a manner such ‘that its
tension can be readily varied to control the

“circumference of the garment at. varying

60

~ _rotary head, a pair of upstanding contacting

points as the same is being knit.
"What X claim as my invention is:—

ing an elastic thread therein and embodying a

.cones carried by and rotating with the head

- 2
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and between which the elastic thread is fed to
the machine, means for driving one of the

cones as the head rotates, a rotatably mounted -

worm shaft carried by the head and posi-

tioned parallel to the contacting sides of the

cones, a member mounted to slide parallel to
the worm shaft and carrying a guide through
which the elastic thread is fed to the cones,
means for selectively connecting the sliding
member to the worm shaft to cause the said
member to be shifted in the turning of the
worm shaft and means for rotating the worm
shaft intermittently as the head rotates.

2. In a machine for knitting a garment
having an élastic thread therein and embody-
ing a rotary head, a pair of upstanding con-
tacting cones carried by and rotating with
the head and between which the elastig
thread is fed to the machine, means for driv-
ing one of the cones as the head rotates, a
rotatably mounted worm shaft carried by
the head and positioned parallel to the con-
tacting sides of the cones, a suitably sup-
ported stationary spindle parallel to the
worm shaft, a head slidably mounted on the
spindle, said head carrying an eye receiving
the elastic thread feeding to the cones, means
{or selectively coupling the head to the worm

shaft to cause the coupled head to shift end-"

wise on the spindle in the rotation of the
worm shaft and means for intermittently ro-
tating the worm shaft. T

.8. In a machine for knitting a garment
having an elastic thread therein and embody-
ing a rotary head, a palr of upstanding con-
tacting cones carried by and rotafing with
the head and between which the elastic thread
is fed to the machine, means for driving one
of the cones as the head rotates, a rotatably
mounted worm shaft carried by the head and
positioned parallel to the contacting sides

-of the cones, a suitably supported stationary-

spindle parallel to the worm shaft, a head
slidably mounted on the spindle, said head
carrying an eye receiving the elastic thread
feeding to the cones, means.for selectively
coupling the head to the worm shaft to cause

. the coupled head to shift endwise on the spin-

-dle 1n the rotation of the worm shaft, a gear
wheel connected to the worm shaft and an ad-

75

80

85

90

95

100

105

110

115

justable striker engageable with the gear -

wheel and adapted to turn the gear wheel:

each revolution of the machine. . .

4. In a machine for knitting a garment
having an elastic thread therein and embody-
ing a rotary head, a pair of upstanding con-
tacting cones carried by and rotating with
the head and between which the elastic thread
is fed to the machine, means for driving one
of the cones as the head rotates, a rotatably

.. " mounted worm shaft carried by the head
.. 1. IJnamachine for knitting a garment hav-

and positioned parallel to-the contacting sides
of the cones, a pair of suitably mounted sta-
tionary spindles spaced from and parallel to

120

126

the worm shaft, a transversely slotted head :
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slidably mounted on one of the spindles, an
arm extending from the head and slidably en-
gaging the other of the spindles, a latch lo-
cated in the slot and rotatably mounted on
% the former spindle, means for locking the
latch in two adjusted -positions, a member
carried by the latch and adapted to be en-
gaged with or clear of the worm shaft de-
pending on the adjustment given the latch, a

tober, 1926.

S

guide member carried by the sliding head
and through which the elastic thread is fed
to the cones, a gear wheel secured to the worm
shaft and an adjustable striker engageable
with the gear wheel and adapted to turn the
same once each revolution of the rotary head.

Signed at Winnipeg, this 21st day of Oc-

PHILIP E. F. CLAY.

10

15



