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Be it known that I, ALBERT FOSTER?, “of

Philadelphia, in the county of Philadelphia

and State of Pennsylvania, have invented
certain new and useful Improvements in

Transterring Devices for Knitting-Machines,

- whereof the following is a specification, ref-

‘erence being

had to.the accompanying draw-

L |

At certain pOiﬁté. n c_artaih kmttmg 6péfa__
tions it becomes necessary that loops held

upon the needles be transferred to other nee-

~dles. Devices for accomplishing this are

15

~ that when the needle carrying the loop is

20

in relation to0

25

30

~openers may be used in machines

- 1s expanded laterally and forwardly and

~called “‘transferring devices,” and a number
It is also

of such devices are well known. _
old in the art to employ a loop-opener. at-
tached to or formed upon the needle which
holds the loop to be transferred so arranged

thrust forward to the proper extent, the 00

in
such-expanded position lies in such position
point, or preferably another needle to which
the loop is to.be directly, transferred is pro-

jected alongside the first mentioned. needle

in proper relation to it, it wil! receive the
loop and hold ‘it while. the first mentioned
needle is withdrawn, the loop-opener being |

so constructed as to permit the proper rela-
tive .motion of the two needles. ~Such loop-
adapted to

~ knit both rib and plain tubular fabric as a
~ continuous operation. In these machines

35

the to

1

~use of a dial plate carrying horizontal nee-

40
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~ withdrawn leaving

dles, while the body of the stocking, being

plam knitting, is knit wholly on the vertical |

needles. It is therefore necessary at the
point of transition from one variety of knit-

ting to the other to transfer all of the loops

held upon the dial needles to the correspond-

plish this all of the dial needles may be pro-
vided with loop-openers. At the proper

pomnt 1 the operation all the dial needles
are projected so as to bring these loop-open-
ers into play to expand their loops. ~There-
upon, the cylinder needles which are to re-

ceive these loops are advanced until they

enter the loops. X
the loops upon the cylin-

der needles alone. @~ = R

R

being of ribbed knitting requires the

ing vertical cylinder needles.. To accom-

- - Spe‘ci}ﬁqa.tionoflettefs Pa..;;'jent.- |
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the walls of the needle groove which is de-

The dial needles are then |

|

‘alinement during

| pass over or overhang one ‘of the walls.
connection with the construction of a loop-

F
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8 ‘..-A-d:?iﬁcultjr has been 'expeﬁénﬁed in con- =
59
space which they

nection with the employment of these loop-
openers by reason of the

occupy alongside of the needle to which they -
are attached. In order to make room for

them when the needles are retracted

machines employing loop-openers, the walls

in prior

-y 60
of the grooves which receive the needles;
have been cut away. The difficulty with

this expedient is that when the needles are

sirable in all forms of knitting operations,

nection with transferring operations, where
the utmost precision in t;h

needles is required. In order to prevent the
cutting away of the walls of the needle

oop-openers so yiel and to construct

rojected they lose the lateral su port from =
65

and which is particularly desirable in .con~ .

e alinement of the

m'

grooves, it has been dproposed to make the
ing

them 1n such fashion that when the needles o

are retracted’the loop-openers are sprung

tional friction thus put-upon the needle.

75

e needle, that if a transfer | into the needle grooves. But this is objec-

tionable because of the extreme: ﬂexibi:}ity
| (and thierefore fragility) which must be given
to the loop-openers and because of the addi--

80

According to my invention employ needles

which in cross section have a

that it is coincident with only the upper and
rojecting portion of the shank of the needle.

y employing with such needles

grooves of

greater depth
than usual, and so construct the loop-opener

85

the usual depth, the loop<opéener will en-

tirely overhang the needle wall of the

oove

so that the needles are supported and held in

‘the entire length of the

90

grooves the walls of which reach to the knit-

and yet when retracted the loop-openers are
not received within the needle grooves, but
In

opener which thus overhangs the wall of the
needle groove, I have devised a number of
forms of needles provided with said loop-

openers which are of convenient construc-

tion and which I will show and describe. In
2 number of them a feature is the integral
construction of the needle and its loop-opener
by the turning back upon itself of the
strip of which the needle is formed or a por-
tionofit. - - e

wire or

ting edge of the needle cylinder or dial plate, '
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I will now describe a number of forms of | what deeper in cross section than usual, so

| 1{)9{;—0})311@1‘3 embodying my invention, and

.explain their operation as applied to the

~ transfer operation which 1 have just de-
5 scribed; but it must be understood that my
- invention is neither limited to the particular
forms or embodiments which I have illus-
trated in the drawings, nor to the applica-
tion which I have explained, but is much

~the only limitations upon the same being
. fully expressed in the claims.
- In the accompanylng drawings, Figures I,
“and II, show respectively in perspective and
15 in plan, one form of my loop-opener as ap-
~ plied to a dial needle.  In both the needle is
somewhat enlarged, more so in Fig. II, than
~ in Fig. I. Tigs. III, and IV, are sectional
~ views taken respectively along the lines 111,
90 UL, IV, IV,in Fig. II. Fig.V,i1sanenlarged
- view illustrative of
. loop at:the time of 1ts rec
- needle to which 1t is to be transferred.
~ Figs. VI, and VII, are respectively a plan
.95 and an elevation of a dial needle with a dif-
- ferent form of loop opener. Figs. V111; and

- IX; are similar views of anotherform of my

- invention. Fig. X, shows one way of apply-
ing my invention to a dial needle mounted
on a pivoted jack. Fig. X1, shows in plan
still another form of my mvention. Fig. X1l
shows a portion of a dial plate carrying a
needle fitted with my invention in an alter-
native form in which part of the operating
devices are attached to the dial plate. Fig.
X111, shows my. invention as applied to a
. cylinder needle. Fig. X1V, shows a portion
~ of a dial plate carryinf
“construction illustrated in Figs. I, and I1.
" I will first describe the form of my inven-
tion 1llustrated in Figs. I—V. The dial nee-
dle 1, is provided with a hook 2, latch 3, and
hub 4. These are of any convenlent con-
struction. On one side of the shank of the
needle is attached the loop-opener 5, the con-
struction of which appears clearly from the
drawings. ~ 1fs base 6, 1s attached by solder-
ing or otherwise to the side of the needle. Its
~ central portion lies more or less parallel to

50

g0
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at least sufficiently great to _
sertion of a knitting needle between them.
The free end 7, of the loop-opener lies against

. the side of the needle being received within
29

- between the end of the opener and the loop
slipping on the needle. The upper edge of

~ the shank of the needle and the upper edge of |

the loop-opener parallel thereto are one or
both of them (preferably both), provided
with notches 9, 9. Beneath the loop opener
the adjacent side of the needle 1s provided
with a bevel 10. '

60

broader both in its scope and application,

-the edge of the loop 1s engaged by the notch
?osition of the expanded | ]

ﬁtion upon the

| drawing.

a dial needle of the

the needle but separated from it by a distance.
ermit the in-

that 1ts entire lower half may be received
within the groove of a dial plate and yet per-

mit the loop-opener 5, which is attached to
.the upper portion of the side of the shank of

the needle and coincides wholly” with this
part (see particularly Figs. III, and 1IV), to
overhang the wall of the needle groove as
shown in Fig. X1V, thus permitting the free
retraction of the needle into its groove, not-
withstanding the maintenance of the sullf-

the

- porting function of the groove clear to

edge of the dial plate.

The operation of the device thus described
will best be understood by a consideration
of I'ig. V. Here the dial needle 1, carries the
loop 12, which it is desired to transfer to the
corresponding cylinder needle 13. To effect
this the dial needle i1s thrust forward until

9, whereby the loop 1s thrown forward from

-the web to which it is attached in a forwardly

distended position, and lies diagonally across
the shank of the needle. By the same move-
ment the loop-opener 5, has been forced with-
in the loop and distends it laterally so that it
lies 1n the diagonal position shown in the
The c¢ylinder needle 13, is now
thrust up so that its terminal hook is above
the dial needle. By this motion the eylinder

| needle is forced through the loop, and at the
| same t1me between the loop-opener 5, and the

side of the dial needle, the space between the

two.being sufficient to permit this. There-

upon -the dial needle is retracted to its nor-

‘mal position. As this movement occurs the

loop-opener 1s withdrawn from the loop; 1its’
free end 7, yielding to permit the passage of

the cylinder needle. : As soon as the with-
drawal of the dial needle has been effected,

the cylinder needle may be lowered to its
normal position, and will carry the loop with-

‘m its lateh. - -

Referring now to Figs. VI, and VI1I, there
will be seen a substantially equivalent loop-
opener formed upon a dial needle, but of
different construction. In this case the loop-
opener 1s not formed of a separate piece, as
before described, but is produced by cut-

ting a part of the upper portion of the dial

needle free, and turning it back so as to form
the bight 15, the parallel edge 16, and the
free end 17, which latter, as before rests

_ ' within the depression 8, correspondingly
a depression 8, formed thereon for the pur- |
Eose of preventing any possible engagement |

formed in the side of the dial needle.

The integral form of construction thus pro-
vided. is desirable on the score of economy
of construction and strength. At the same
time the construction accords with the prin-
ciple which I have above explained having
the loop-opener coinciding only with the up-
per part of the comparatively deep dial nee-
dle leaving the entire lower portion free to
run within its groove while the loop-opener

¢5 It will be noted that the needle 1, is some- | overhangs the groove.
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Another form of ]00p;-—0£enerofconvenient |

construction is shown in Figs. VIII, and TX.
Here the dial needle is formed of a single

flattened wire. Below the hub 4, the wire is |

bent upon itself to form a tail 20, and the end

of the wire passing to one side of the hub is |

- Hattened to form the free edge 21, of the
~loop-openéer. In this case the notch 22, i

- shown formed only upon the main body of-
the dial needle. -
of loop-opéner is similar in all respects to
that W.hi(gl

10

15

20

- the dial needle .‘ .
At the rear of the dial needle the metal of the

25

- which is in contact with the side of the nee-
- 30

35

The operation of this form

: has been described, and it em-
bodies the principle which I have referred to,

In that the loop-opener is coincident with

only the upper part of the needle, the lower
part being free to run within a dial groove of

‘the usual len %t-h and construction. -

In Fig. X, T have shown a construction of
my device which is. especially applicable to

dial needles which are mounted upon pivoted
‘Jacks.

Such a jack 25, is here shown having
26, attached to its lower end.

jack is projected to form a tail 27, which re-

turns upon itself with an outward and in-"

ward bend to form the loop-opener 28 ; which

+

1§ coincident with only the up]l_:;er: fpm-t, of-the |
e It

lower end of the needle and 't ee end of

dle. Here the required notch 29 is provided

by the recessed junction between the dial
needle and the jack., : .f

~ In Fig. XI, I have shown a pivoted form
of loop-opener. Here the dial needle is of
substantially the same shape as before, but
the loop-opener consists of a short lever piv-

oted centrally at 30, either within or on-top

- of the dial needle, with a projecting spring

40

45

50
55

60

69

tail 31, and a loop-opening portion 32, the
iree end 33, of which is received within a de-

pression on the side of the needle, as before..

. . . | . | I
ant -form of my invention. Here the loop--

~opener again consists of a lever pivoted cen-

~ In Fig. XTI, T have shown another vari-

trally at 30, and curved to form -the loop-
opening portion 32, with the free end 33, re-

~cetved within a depression in the side of the
- dial needle.

But in this case the spring tail
is omitted and instead a spring
provided which is dttached to _
In such position that when the needle is

properly thrust forward to open the loop the |

part 40, presses the loop-opener securely
against the side of the needle, holding - it
there during the transfer operation.. But

‘when the dial needle is withdrawn the loon-

opener slips away from contact with the
part 40, there_bjf
yield to permit o

needle out from the loop-opener.

'In theformsin which I have thus desc-fﬁi.be.d |
‘my invention, it will be understood that the
only~the

ooves of the dial plate receive _
fgweredge of the dial needle; the u Eper por-
tion thereof and particularly th

or cam 40, is
the dial plate

e loop~

fpermitting its free edge to |
the passage of the vertical

|

. 885,150

{ hanging the edge.

quite similar to that which is figure

01531131',_ béiilg without the grobv'e and over-

This is  particularly
shown.in Fig: XII, and Fig.

which they rest, is substantially similar.
In Fig. XIII, I have shown a loop-opener
in Figs.

the drawings, but here the opener

V but the
relation of the other needles to the groove, in

70

is'attached to one of the vertical or cylinder

needles.

This, of course, is to be employed

79

for the purpose of permitting the transfer of °

| & loop from such a cylinder needle to a dial

needle; the operation is in all respects the

same as heretofore described and needs no

special description. |
It

confining myself to a device having the

formation or configuration of those which I

have specially described: - Many other forms

| of construction for such a device will readily
-suggest themselves to one skilled in the art.

‘They all have, however; this principle in

‘pand the loop which is uﬁonthe needle
sufficiently  to permit - anot.

drawal of the first named needle, when the.

| part of the shank of the needle,

carries the loop to be transferred, and ‘‘sec-

ond needle,” to designate the needle to which -

common, that when the needle to whic
are attached is duly thrust forward they ex-

they

80
1l be understood that when, in the

| claims, I speak of a ‘‘loop-opener,” T 4m not

85

90 -

er needle, or

transterring device, to be passed through the

loop. They also yield to permit the with-
second, or receiving needle, or
device, has been advanced to
To construct such a loop-o _
way that it is coincident with only the upper
eaving the
_ run within
ported by its needle groove, is
e of construction and operation

transferring

remainder of the needle free to
and be su
the princip

| which . characterizes my- invention, and the

configuration is a matter of selection depend-

Ing upon the particular adaptation desired.

n the claims I use the expression ‘‘first
needle,” to designate the needle which first

this loop is to be transferred; but it should

be understood that the latter phrase is not

| be

confined to. a .needle proper but should be
construed broadly enou
transfer point upon whic
the loop shall be placed. .

It will also be understood that my inven-

it 1s desired that

ting'needles having pivoted latches but may
applied to needles of the spring variety.

Having thus described my invention, I

' Cl&im — -

" 1. In a circular knitting machine_ : contaiii-;
ing both dial plate and needle cylinder, the

‘combination of a needle groove with its walls
prolonged without interruption to.the knit-

take the loop.
ener in such a

to include any

95
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tion is not limited in its application to knit-

125

ting edge; a needle received therein havinga

‘and a loop opener

depth greater than that of the needle oTO0Ve;

parallel to the side of that part of the shank

attached to and partially _' - |
130
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 of the needle which pgojécts from:¢he needle

- groove.

2. In a circular 'kﬁitting machine contain-

" ing both dial plate and needle cylinder,.the

- 10

120

‘which pro
to leave t
be received within and supported by the

combination of a needle groove; and a knit-
ting needle received therein having a depth

eater than that of the needle groove and

aving & rear portion bent upon itself and
returned substantially parallel to the side of

the shank of the needle to form a loop
" opener;-such return portion being coincident |
. with only the part of the shank of the needle.

ects from the needle groove so as
e remainder of the needle free to

needle groove. _ ' | |
3. In a circular knitting machine contain-

ing both dial plate and needle- cylinder, the

combination .of a needle Froove; and a dial
needle attached in angu

end of a pivoted jack, said dial needle having

" a depth greater than that of the needle

- 25

oove, & portion of the end of the jack being

~ bent forward parallel to and coincident with
o5 only the part of the side of the shank of the
‘needle which projects from the needle groove, |

1

ud

ar relation to the, |

885,160

leaving all the remainder of ‘the needle free
to be received within and supported by its
needle groove in the dial plate.

| 4. In a circular, knitting machine contain-
ing both dial

plate and needle cylinder, the
combination of a needle groove; a needle
received therein ha',vin% a depth greater than
the needle groove; a_ loop opener attached
t6 and partially parallel to the side of that
part of the shank of needle which projects
above its needle groove, and which when the
needle is received within its groove over-
hangs the walls thereof; in combination

| with & projection upon the upper side of the

wall of the groove, which when the needle
is thrust forward, cooperates with the side
of the loop opener and holds it pressed
against the side of the needle as it performs
its function of opening the loop.

In_ testimony whereof, 1 have hereunto
signed my name, at Phiia.delphi&, Pennsyl-
vania, this 22nd day of February, 1906.
- - " "ALBERT FOSTER.
‘Witnesses: | *

GEORGE J. GRAFF,
JaMEs H. BELL.
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