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1

& Claimis,

Our invention rélates to a method and means

for making knitted fabric with spréead loops, and
it is an object theéreof to provide a machine of
the well-known full-fashioned type with im-

proved means enabling the machine to Knit &

fabric containing or mcludmg spread loops, either
for ornamentation or to providé a run résistant
cloth.

Fabrics containing spread loops have 1on0g been

Known, such loops (knotted stitches) being shown,
in Fig. 141 of Wilkomm, Die Technologie der

Wirkerei, published 1875, and_ various mecha-
nisms and mechanical methods have been deV1sed
for knitting such fabrics. Because of the meth-

od of manipulating the loops that are beifig

spread they are liable to slip off the transfer
point, or in other ways to make defectwe Work

and it is common knowledge that an undue per-

centage of seconds oceurs in the fabric so made
and in articles made with “knotted stitch” cloth.

It is the primary object of our invention to pro-

vide means in g knitting machine for spreadmg

loops with certainty and definiteness so that a
pattern can be knitted with practical certainty

of exactness in the pattern or a run res1stant
fabric can be knitted which shall be uniform in
appearance and in non-run quality.

Another object of the invention is to prov1de”

an improved mechanism for operating the knock-
over bits to give them a novel and desirable mo-
tion.

Referring to the drawings, which are made a
part of this application, and in which similar

reference characters indicate similar parts:

_Figs. 1 to 11 are diagrammatic views 1llustratmg‘.,

the operations of needles and needle co-operating

devices in carrying out the process of our inven-

tion,

Fig. 11a, an elevation, partly in section, show—
ing portions of a needle and a transfer point in
transfer position,

Fig. 12 is a front elevation-of part of a full-
fashioned knitting machine,

Figs. 13, 14 and 15, respectively, front, rear-“lgb

and top plan views of part of the needle bar

Fig. 16, a detail of the needle bar and the

knockover bit bed and coacting parts, viewed from
the left in Fig. 12;

Fig. 17, a detail of a needle and an ‘adjacent’

knockover bit,

Fig. 18, a perspective of means for clamping the
bits to the knockover bit bed,

Fig. 19, a front elevation of the knockover bit
bed, and operating means therefor,

Fig. 20, a top plan of the same,

56"

2‘ .
Flg 21 a perspectlve of a knockover bit,
Fig. 22; a viéw similar to’ Fig: 19 but showing’

addltlonal parts,

F1g 23; g side elévation of a bracket shown iff

| Fig. 22;

F1g 24, o plan of said bracket;

F1g 25‘ a section on line 2595 (Fig. 19) of
parts shown in Flgs 19t0 24,

Fig. 26, a vertical séction on hne 26—26 of
Fig. 12, showing’ the mechanist for raising and
lowering the knockover bit bed,’ .

F1g 27, a Teft elevatlon of the cam for raising
‘lowering the knotkover bed (all’ ¢ams on’ the'

_ yhgin camshaft bemg shown' in’ neutral positions’
I5 if

in he detail figures), )

Fig: 28; a vertical section-of said cam and cams’
carried thereby,

Figs: 29 and 30 elevations’ of the cams at the’
middle and- ngh’u sidein Fig. 28,

Tig. 31, a detail of a spec1men ‘of fabric made”
accordlng 10 my process:

The' niechanism shown in ‘thé drawings is, 1n:
general that of the full-fashioned knitting nia-

 chifies’ miadé by the “Textile Maching Works of

2:5‘“:‘

30"

40

35"

Reading, Penna., and reférence may be had to”
the 1929 catalogue of tHat company for details
not shown hereiti, but which are matters of com=
mon knowledge tothose skilled in the art:

In-the drawings:

Fig. 1 shows one of the béarded kmttmg needles"‘
40-°0of ‘the series, ar sinker 41, a transfer point 42,
and-‘a knockover bit 43, the point having just
beeri moved from its normal or rest position, in-.
dicated in dotted lines to a position lower than
the usual position-for transferring stitches as in_
narrowing operations and the like, in which low
position it covers the beard of the lowered needle
and is pos1t1oned m51de the termmal loop on the
needle (terminal loops belng shown as grea,tly ex-

‘aggerated in size in Flgs 1 to 10), the sinker be-~

ing advaneced to hold down the fapric. "
n Flg 2 the needle has been moved downward'_
and swung to the right away from the transfer’

_point to move “the needle beard away from thé”

50"

53"

- anid the sinker has moved back out of the way to.

point. - )
I F1g 3" the needle 1s shown as rising to ele-
vate its beard above. the’ terminal loop, the cloth"
bemg held down by the sinker during such rise
of the needle. )
In Fig. 4 the needle has risen to free its beard‘
ahd has moved ‘somewhat farther to' the right,

permit the point to pass in. spreading the 1o0p’

.over an adJacent needle’ without interference be-

“tweeh point and sinker.
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Fig. b shows four needles of the series includ-
ing two needles 400, the terminal loops of which
are in process of transfer to the respective nee-
dles 48a of said series. The needles remain fully
raised while the points are moved laterally to or
nearly to the limit of their lateral movement and
both needles and points. are then lowered as

shown in Fig. 6. It should be noted that there

are here shown only half as many points as
needles, i. e., a point at every other needle, as

when run- re51stant cloth is to be knifted. Of

10

course if only a few ornamental spread stitches |

are to be made, the number of points is made to
correspond to the pattern desired. The fabric

and the new stitch are both controlled by the bits

before the bits come all the way forward to lock

the stitches, the fabric resting on the bits at this =

time.

The bit 43 is now advanced (Fig, 7) to hold the -

leg d of the spread loop securely under the beard
of needle 480 in said figure by means of the nose,
best shown at 43¢ in Figs. 11 and 21, the bits re-
. maining in this position until after the leg of the
loop is safely under the needle beard. ~'The rela-
tive positions of the point 42 and the needle 40a
are such that the legs d and e of the loop do not
engage under or within the needle beard but
slide over the top of the needle (Figs. 8 and 9) as

15

20

25

the downward movement of the needle continues. :

The sinker remains retracted as in Fig. 6.

Fig. 9 shows a position where the needles have
been fully lowered and the loop is located in po-
sition. to surround the needle 40¢ when the

30

needles are raised. The sinkers 4! are.now ad- -

vanced to hold the loop down when the needles
. rise. - Fig. 10 shows a later’ position where the
needles and points are both ready to transfer
loops as in Fig. 11, and the loops, together with
the fabric, are being,held down by the sinkers

(Fig. 11). - After the transfer operation is com-
bleted the points return to the dotted line posi-
tion of Fig. 1. Fig. 1la shows the terminal loop
45 of the prev1ously formed cloth as being under

.the needle beard at the time when the new loop

44 is being placed on the needle 40.

The steps of the operation may be summarized
as follows: the paragraph numbers corresponding
to fisure numbers in the drawings:

1. Points have been located to remove stitches
from needles. Sinkers in advanced position.

. 2. Needles moving downward until top of hooks
abouu’m to ¥ inch above adjacent part of sink-
er, and also moving away from points to relieve
pressure of point against beard. Sinkers still re-
main forward to hold down loops.

3. Needles rising to raise beards above termi-
nal lcop on needles. Sinkers remain forward to
‘hold down fabric and end loops.

. 4. Sinkers back, needles fully raised and far-
ther from presser bar to fully relieve pressure
of point on beard and permit points to move lat-
‘erally past needle either to right or left. Bits
lowered to permit points to pass by.

5. Perspective of Fig. 4, showing how points
have moved laterally. Beards about i% inch above
‘terminal loops as in Fig. 4.

‘6. Needles and points moving downward blts
‘moved upward to stretch and support fabric and
spread loops.

7. Knockover bits advanced to hold leg of each

spread loop under beard of its needle as needles -

descend.:

8. Needles descending toward position where
spread cr stretched loop slips over end of needle”

35
40
45
50
55
60
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70

-holds-the roller ‘13 against its cams

- back ‘beam 48.

4
40q. Bits moved downward and backward to nor-
mal position.
~ 9. Needles fully down with selected Ioops
spread in position to pass around needle 40q.
Sinkers being advanced to hold down fabric and
spread loops.

10. Beard being closed by point. Needles and
points rising, and sinkers advancing to hold down
fabric and the spread loops (see Figs. 11 and 11a).
Points, when freed, return to idle (dotted line)

‘position of Fig. 1.

.- Our method may be carried out on fuli-fash-
ioned knitting machines of various types by ap-
propriate adaptations of the mechanism, but we

‘have shown a section of a machine of the well-

known Reading type and parts of such a machine
in detail to indicate to those skilled in the art

* the alterations made ‘therein for our purpose.

The machine includes a frame comprising a front
beam 48 (Figs. 12 and 26), a back beam 48, a
center bed 83, a main cam shaft 51, a needle bar
52, yarn fingers 53, a narrowing point bar 58, a
knockover bit bed 55 (Figs. 16, 19, 20) , 'with means "
55a, 550, for clamping the bits thereon, and other
conventmnal palts and operatlng devices there-
for ’

" The. needle bar 52 (Flg 13) has the usual .
means, including depending rock arm 56 (Fig.
12), follower 858, and cams 59 and 60 (Figs. 12,
34 and 35, etc.) for moving the bar. vertically,"
Other cams such as the narrowing cams 62, the
cateh bar cams 63, 64,:and the presser cams 65
and 85 for rocking the needle bar to press the
beards, by the usual connections; including a
rock arm 56a for each section, are arranged along

" the main cam shaft; and are connected by con-

ventional means to the parts operated therehy.
The lift cams 76, 11, 712 (cam 71 being round or
idle) act through 1ntervemng cohnections includ-~
ing-a roller 13 on arm 14 to raise and lower the
knockover bit bed 55 as required in putting in
welt bars, etc., the arm 74 being. tighfly mounted

on-a shaft 'Ma and being: connected by link 74b
to rock arm 74c on a shaft 144, said arm Tdc
being integral with arm T4e or ﬁxed thereto, and

" said arms T4e loosely engaging a shaft 15q at the

lower ends of standards 15 that carry the knock-
over bed 55, sald -standards having horizontally .
elongated slots-receiving shaft 75¢. Spring 147
It will ‘be
understood that various cams on the main cam.
shaft have been changed in shape in order to
give the several parts - the: relatlve movements
necessary ‘for .our PUrpose, -and such  altered
shapes are 1llustrated in Figs. 2710 30 in sufficient
detail to inform those skilled in the art.

The knockover bit bed is moved backward and
forward to lock oné leg of €a¢hH of the ‘desired
stitches under the beard of its needle, and this
is done by means of cams 89, 8! on the rain
cam shaft, arranged to engage 3 roller 8la on
a lever 82 mounted on a shaft 83 carrying rock
arms 82q, said shaft bemg supported by brackets,
cne of which is shown at 84 as mounted on the
In order to avo1d interference
with the rock arms 56a, which rock to’ press the
needle beards, the shaft 83 is not contmuous
over the length of the machine, but is divided
into sections, each supported gt oppos1te ends
in bearings carried respectively by arms 88, 88D -

~of an adjacent pair of the forked brackets 84,

75

there being as many of said forked brackets as
there are sections in the machme A spring - 85,
as usiial, holds the lever 82 in:such _position’ tha.t 3
its follower 81¢ contacts w1th cam 80 or 8!
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Accurate determination of the extreme rear
position of the knockover bits is provided by a
setscrew 88 (Fig. 16) on each standard 15, said
screws bearing against center bed 80 and being
each fixed in adjusted position by a nut 88’. The
standards are normally held in rearmost posi-
tion, where screws 88 rest against the center bed,
by springs 86 secured at one end to the center
bed and at, the other to pins 86a (Figs. 16 and 22).

At the upper end of each rock arm 82q a. cross-
bar 82b extends at its ends back of the adjacent
pair. of sta,ndards 15; 15 (Figs, 16, 19 and 22), said
bar being secured to the standards by bolts 82e
shown in Fig, 16. Each rock arm 82a has a head
82h, shown in dotted lines in Figure 19, which is
vieldably. secured to its crossbar by means com-
prising bolts. 82¢ (Figs. 19 .and 25) threaded into
Taterally extending. arms. .of head 82h. 'These
bolts pass through vertically elongated slots 824
in bar 82b which. permit the parts 55, 75, 82b
and elements carried thereby to move up
and down independently of the rock arm 82a,
ete., and are encircled by springs 82f arranged
between the heads of the bolts 82¢ and washers
82¢ resting against the front face of crossbar
82b. Thus it will be seen that the knockover bits
are moved positively forward to an extreme for-
ward position determined by the contour of cams
80 or 81, and are yieldingly‘drawn back by means
of springs 827, 85 and 86.

In Fig. 31 we have shown a specimen of fabric
which may be made by our process. In said fig-
ure, stitches 80 in alternate or even numbered
wales have been stretched so as to extend over
an adjacent intermediate stitch in the next wale
to the left. Obviously, the stitches may be spread
to the right instead of to the left, the spread
stitches may be increased or reduced in number,
and in general the process and its products may
be changed in various ways. It will be obvious
also that the knockover bed movement herein
disclosed may be utilized in other ways and for
other purposes and that its construction may
be varied. Therefore we do not limit ourselves to
what is shown in the drawings and described in
the specification, but only as indicated in the ap-
pended claims.

This application is a continuation-in-part of
our application, Serial No. 444,406, filed May 25,
1942,

Having thus fully described our said invention,
what we claim as new and desire to secure by
Letters Patent is:

1. A method of knitting fabric having spread
stitches therein on a machine having bearded
needles, sinkers, transfer points and knockover
bits, comprising the steps of entering a transfer
point in the loop on each of one or more of said
needles, lowering the needles to land such loops
on the points, moving the needles away from the
points, raising the needles to clear such loops off
their beards, holding down the fabric by means
of the sinkers during all of the foregoing steps,
retracting the sinkers and lowering the bits, mov-
ing the points laterally over at least one needle
space to spread said loops, depressing the needles
and points while raising the bits to stretch and
support the fabric, advancing the bits to hold a
leg of each spread loop against the shank of its
needle, lowering the needles and returning the
bits to idle position, advancing the sinkers, and
raising the needles and points to clear the spread
loops off the points and leave them on the
needles.

2. A method of knitting fabric having spread

10
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6

stitches. therein on a machineé having bearded
needles, transfer points, sinkers and knockover
bits, including the steps of entering a transfer
point in the loop.of each of one or more of the
needles, lowering the needles to a level where
their heads are still above the plane of the lower
part of the sinkers so as to land the loops on the
said points, raising the needles to clear their
beards, holding down the fabric throughout all
of the foregoing steps by means of the sinkers,
retracting the sinkers and lowering the hits to
provide space for lateral movement of the points,
moving the points laterally at least one needle
space, moving: the bits upward and forward to
cause them to hold a leg- of each spread loop
against the shank of its needle, and placing the
spread loops on the adjacent needles.

3. A method of knitting fabric having spread
stitches therein on-a machine having bearded nee-
dles, transfer points, sinkers and knockover bits,
including the steps of engaging loops of selected
needles by transfer points while holding the fab-
ric down by means of the sinkers, retracting the
sinkers and depressing the bits to permit lateral
movement of the points, moving the points later-
ally in the space so provided, the movement being
at least over one needle space for spreading the
loops carried by said points, raising the bits while
lowering the needles and points, advancing the
bits to hold a leg of each spread loop against the
shank of its needle, and moving the spread loops
from the transfer points onto adjacent needles.

4. A method of knitting fabric having spread
stitches therein on g machine having bearded nee-
dles, transfer points, sinkers and knockover bits,
including the steps of entering transfer points in
selected needle loops, while the fabric is held down
by the sinkers, then retracting the sinkers and
lowering the bits, moving the points laterally over
at least one needle space, positioning the bits to
hold down a leg of each spread loop against the
shank of its needle, and placing the spread loop
on the needle adjacent thereto.

5. In a full-fashioned knitting machine having
a main cam shaft, knockover mechanism com-
prising a knockover bit bed, means operated from
the main cam shaft for raising and lowering said
bed, means independently operated from said
cam shaft for giving the bit bed a forward and
backward movement, the last-named means act-
ing to move the bit bed positively toward the nee-
dle bar and including standards supporting the
bed, a shaft, a lever on said shaft, means for os-
cillating said lever, slidable connections between
said lever and said standards to permit vertical
movement of the bed, and yielding connections
between said lever and the standards to permit in-
dependent swinging movement of the lever.

6. In a full-fashioned knitting machine having
a main camshaft, knockover mechanism compris-
ing a knockover bit bed, standards supporting
said bed means operated from the main camshaft
for raising and lowering said bed, and means in-
dependently operated from said camshaft for giv-
ing the bit bed a forward and backward move-
ment, the means for raising and lowering the bed
including a rock arm having lost motion connec-
tions with the lower ends of the standards, the
means for giving said bed a forward and back~
ward movement including a rock arm having a
Iost motion connection with an intermediate por-
tion of said standards, and resilient means hold-
ing said standards against the last-named rock-
arm.,

7. A device as in claim 6, including resilient
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means for moving said bit bed away from the
needle bar, and means for posxtwely llmltlng such
movement.

8. In a full-fashioned kitting mac@e havmg
a main camshaft, knockover mechanism com-
prising a knockover bit bed, means operated from
the main camshaft for raising and lowering the
bit bed, means independently operated from said
camshaft -for giving the bit bed a forward and
backward movement, the last-named means act-
ing to move the bit bed positively toward the nee-
dle bar, said means including standards support-
ing the bed, a shaft, a rockarm on the shaft,
means for oscillating the rockarm, yielding con-~

10

nections between the rockarm and the standards j5

to permit vertical movement of the bed, and
yieldable means to move the bit bed away from
the needle bar. o
‘"HARRY J. SCHMIDT
OSCAR DOJAN.

20

8

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS :
Date

Number Name
1,978,454 Gastrich oo Oct. 30, 1934
2,080,223 Gastrich ... . May 11, 1937
1,959,833 Lleberknecht ________ May 22, 1934
1,999,908 Lleberknecht ________ Apr. 30, 1935
2,053,225 Richter e _____ Sept. 1, 1936

FOREIGN PATENTS

Number Country Date :
391,764 Germany —__._____._._ Mar. 14, 1924
556,215 France - _ Apr, 10, 1923
752,466 France oo - _ July 17, 1933
765,159 France oo oo Mar. 19, 1934



