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. To all whmn it may coneern:
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Be it known that I, Frank B, WiLoMAN, &
citizen of the United States, residing at Nor-
ristown, Pennsylvania, have invented certain
new and useful Improvements in Circular-
Knitting Machines, of which the following is
A specifiention, :

It is the ubject of my invention to provide
a circular-rib-knitting machine in which the
relation hetween the two sets of needles way
e automatically changed for the purpose of
producing different affects in the fabrie.

In carrying unt my invention I employ a

eylinder and dinl, and in order to gret different
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relative arrangenicnts - ny between the cylin-
der nl dinl needlex-- means are_provided
whereby the digl may be nutomaticslly shifoed
cireumferentially, 5o that the needles of the
dial and eylinder nre changed from a one-and-
ane to n two-and-two relation, or the reverse -~
that is, from an areangement in which the
needles of the dial awd eylinder alternate sin-
ly with each other to une in which pairs of
the dinl-needles aliernnte with puirs of the
cy linder-needles, the former arrangement pro-
ducing in the fabric ribs alternatiog singly or
one and one and the latter producing ribs al-
ternating in pairs. In producing s stocking
with a welt at the mr 1 provide means for al-
tering the relution

the forntien of the welt, while the lowps a1
hield on the disl and Sxlinder. needles in «nc-

_and-one relation.In producing such a stack-

ing certain changes are Miide intho knitting -
for instance, to provide a series uf Jong Joops
knit on one set of needles for the puepose of
making a division hetween the portions of the
fabrie to be separated, the said lung Joopa be-
ing adapted to be raveled out: -andd my mu-
chine ix organized to sutomatically control
the knitting devices to secure the necessary

~ changes in the character of the knitting.
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§ss

The invention consists in the features and
combiuntion and arrangemeat of parts herein-
after deseribed, and partieninrly pointed out
in the cinims, . ' N

In the sccompanying drawings, Figure 1 is
n front view of a knitting-machine embodying
my tnvention,© Fig. 8 is a view in tho nature
of 8 dingram, showing s portion of the dial
and eylinder with the needies of these beds ar-
ranged in one-and-one relation—-7., e., with the
necdies of the dinl alteroating singly in posi-
tion with those of the cylinder. Fig. 8isa
view similar to Fig, 2, but with the peedle-
beds slterod in position, so as to make the

)tween the needles for

needles of the dial stand in pairs alternati
with pairs of the cylinder-needles. 'Wig. 4
a vertical sectional view of the invention with
parts in elevation, the view being taken from 6
the right of Fig. 1. Fig. 5 is a vertical sec
tional view at r &l;t angles to Fig. 4. Fig. €
in & plan view of the dial-cap and cylinder-cam
ring with parts asociated therewith. Fig. 7
is a side view of the means for controlling one
of the cylinder-cams intended to cause stitches
tobe dropped from the cylinder-needlcs. Fig.
8 is a botiom plan view of the dial-cap show-
ing the dial-cams. Fig. 9 is & detail view of
the ring for ghifting the dial, and Fig. 10 is & 3¢
plan view of the ring of Fig. 9. L
1n the drawings, 1 is the eylinder, snd 2 the
dial of substantislly onlinary construction.
The cam - ring 3 of the cylinder is rotated
through & goar 4, and the dial-cap 5, earry-
ing the cams for the dial-needles, is rotated in
‘the ordinary mannor by connections with the
| eylinder-cam ring, incl-uling the vortical posts
i € and the cross-piece 7, suitably éonnected to - -
! the shaft 8, which earrion the said- disl-cap 8¢
! with its camn The cylinder is statiovary:
; and is supported upon the base ring or plate.
' 9 of the machive, and the dial is supportedon
| the shaft & hy means of the collar 10 and is
i held stationary or.gainst rotation by a tugr 85
11, projecting from ita side in 4 manner here-
" inufter descrilusl, o
i Figs. 2 and ¥ illustente the two positions
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1 of the dinl and cylinder which the present

i embordiment of my ibvention is cs le of 9o
muking them awume, From these figures it
will he seen that the neodicn of either the dial

! or eylinders are unoqually apaced apart, or,

in other words, they are 'lrranged in pairs.
In Fig. 2 the dial and cylinder are in tl::d[w

sition assumed by themn when it is desired to
knit one-and-one—i. ¢, with the qe.odleo'ol
the dial alternating singly in position with
those of the cylinder. Now by shifting. the

dial in the direction of the arrow in Fig. 2

the two nocdle-bads will assume the position

shown in Fig. 3, in which the needles of the
evlinder and dial altarnate in pairsin relative
ition, n pair of needles of one row stand-

l’.?; opposite the space Letween pairs of Boee

dies of the other row. ‘This Intter arrange.
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ment will give s two-and-two arrangement of
the ribs in the knitted fabric. In order tose-
 cure this chauge in the relation betwoen the
needle-bods, means are provided for shifting
the dial, with its needles, circumferentially in
onedirection tochunge from one-nnd-une knit-

10




ting to two-and-two and in the other direction
to change from two-and-two to one-and-one
knitting. This means comprises 'a ring 18,
within the eylinder and supported
g on the base.ring of the machine, where it is
adapted to be turned circumferentially. The
ring has & notoh 18 in its under edge ¢
by a laver 14, gl‘\:ud at 16 to & bracket 185,
secured to the of the machine. Thia le-
so ver is opsrated from an arm 17, pinned on &
. 'shaft 18, supported in a bracket 19, said
bracket being secured to the base-ring of the
machine, is shaft has pinned thereon an
arm 90, carrying a roller 31, bearing on the

vs blocks or rn-pleces of a pattern-wheel
: 81*, which is fixed on » shaft 22, journaled in
the frame and operated from any suitahle form

_ of pattern mechanism. Thering 12has & fin-
ger 23 extending up therefrom, which lieson
20 one side of the lug 11, and a lever 24, pivoted
at 95 to the ring, has one arm 94 extending
ap on the other side of the said lug. This le-
ver 94 has its horizontal arm borne upon by
s screw 28%, extending through the ring, and
by this screw the position of the lever in re-
lation to the Jug 11 miay be changed to suit
different ngeu of fabrio, it being understood
that in this class of nmchines the fabric passes
down between the lug 11 and the part or lug
30 which coscts therewith to hold the dial in
Contact between the lever 14 and the
. Jover 17 is obtained by a screw 26 passing
through th® lever 14 and bearing upon the le-
ver 17. By this arrangement sccuracy may
he obtainad in the action of these parts, and
the screw may be set in any desired position
by the lock-nut 27. A stop-screw 28 passes
rough & part of the bracket 16, and this may
be locked in any position to which it may be
o ulc'pwd hy the nut 29,
henever the dial is adjusted circumfer-
entially in relation to the cylinder, it is neces-
sary to retract the needle-cams of the dial, s0
that the needlee may bedrawn in to their full
43 extent for the purpose of allowing the shift-
ing action to take place without conflict be-
tween the dial and cylinder needles. In aid-
dition to this certain other adjustments of the
knitting devices must be offected, and for this
so purpose the -wheel 21 carries another
set of patéern blocks or pieees in addition to
the sot mentioned above.. This set (indicated
rally at 80) acts upon the roller 81 of a
ver 33, pivoted to the machine-frame at 33
ss and having a broadened end 34 for operating
vy vertically a* stem 385, carrying on its upper
'end & disk 36, which is adapted to operate
- arms dis in various positions about the
.. machine and with the knitting de-
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Hi e vioes for operating the same. :

“eyir-r for operating the dial-cams inwardly in

i -ouder to retract all the dial-noedlea prepara-

- tory to the operation of shifting the dial with
"+ . {ts needles in relation to the cylinder and its
- 68 nesdles a link 37 is used, having a pin 38 ex-

| 55 on a shaft 56, journaled in said casing and

008,018

tending through a slot 39 in the dial-cap and
connecting with the wing-cam 49, Fig, 8, of
the diul-neadles, said wing-cam being pivoted
at 41 and having connected with it an outer
cam-section 42 by means of a link 43, 50 that
the outer section will move in unison with the
wing-cam and maintain at all timas the cam-
path for the needlos of the same shapo and
width to exert a perfect control over said
needies. The link reforred to connecta with
anarm44 at 45 adjustably, said armbeingona
shaft 46, juurnaled in the rotary cain-ring and
having rigidly connected therewith an arm 47,
pr;(?'ectinu into the puth of the disk 36 whon
said disk is adjusted into the horizohtal plane
of the arm. hen the arm 47 is struck by
the disk in the revolution of the machine, the
dial-cam will be shifted inwardly, and thedial-
needles will then all be retracted, so that the

10
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shifting of the dial circumferentially may 85

‘take place without causing the needles of one

set to en thoseof the otherset. Thearm
48 on the shaft 48 is for returning the con-
nections anid the disl-camn to their former po-
sition when the disk 36 is Jowerad into the
horizontal plane of thisarm. This arm is on
a shaft which is geared, as indicated at 49, to
the shaft 46, this connection and the gencral
action of these parts being well knowan in the
art, . .
Mechanism is also provided for forming
loose courses in the fabric, this being gener-
ally of known construction and consisting of
the post 50, connected with the eam 51 and
adapted to be depressed by a screw or pinon
an arny 52, which arm is on a shaft 53, jour-
naled in the rotary casing or cam-cylinder,
said whaft having an arm 54 fixed thereon to
be vperatod by the disk 38 and & second arm

9°
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goared to theshaft 53. Thesearms move the
arm 52 in and out, according to which one of
them is operated by the disk 36.

At a certain point in the knitting between
whete one garment is finished and another one
atarted it is the function of the machine to
knit nevoral courses of long loopa on the dial-
noedles to muke & clear line of division be-
tween the two garments for the purpose of
raveling out and scparating the garments.
The means for accomplishing this consists
partly of the cam 57 of the eylinder-necdles
connected with a post 58, extending up threugh
the eam-ring and having a laterally-arran
roller 60 at its upper end, said post being 13¢
lifted at certain times by an arm 61, having -
an incline 62 thercon to work inst the
roller 60 and under the same. This arm 61
is fixed on a si:aft’ 63, journaled in the cylin-
der-cam ring. The shaft is operated one way
by the arm 64, fixed thereon, and in the ather
direction by anarm 65ona shatt 66, journnled
ih the cam-ring, the two shafts heing geared
together at 67, Fiy. 7. When this cam is in
its uppermost position, it raises the cylinder- 130.

137

13§




o

AT

© e o e e W

eee —-—— .
S rt Ty p ™ o ———

s

15

30

L

30

35

40

45

(1]

{60
H

's

_sou_.era

needles to such a height that the threads there-
on beyond their latches, so that when the
le retracts immediately thereafter with-
out taking thread underaction of cam 57* the
long loop lengths measured by these needles
acroas the stems of the dial-needles are cast
oft, leaving long dial-loops in the fabric for
raveling and separating the gnrmonts,

In the operation of the machine we will sup-
pose the noedles are arranged two and two,
as in Fig. 8, and when shifting or racking
of the dial is to be performed to change the

arun‘gemem of the neidles to gne and one |

(whether to continue knitting one and one or
to form the welt) the first action which takes

place is the raising of the disk 38 to its high- - ]
the upper one | dinl gud cylinder hns been chiuged civenm-

est position, to he in line with

| practice. The needles of the cylinder which

i take the thread from the thread-guide sorve
| to measure off long lengths of thread neross
i the dial-needles fur tlhe course or courses Lo
i be raveled out. Several of these long loop
i coursas are now knit on the dinl-needles, the
5 stri.pping-cpm L7 in its action following the
| cylinder stiteh-cam and dropping the thread

from the eylinder-needles.  When pattern-

bock » strikes the roller 81 of the disk-lever,
Canid disk 86 is raised into line with lever 64
of the cam 57 of the exlinder, thus lowering
the said e so that the eylinder-needles after
;receiving the thread will hold it and thus
¢ begin to knit again in conjuncuon with the
dial-needles; but ns the relation between the

47 of the pair of levers 47 48 for u‘mmting'f‘fera:ntinll,v. as nhove deseribed, the knitting
i

the dinl-cam, so that the dinl-cnm will be op-
arnted inwandly and the dinl necllos will be
retracted throughout the whola cirenlt of the
machine, In order that the racking may take
place without interference on the part of the
ncedles which would otherwise occur by the
projocted dinl-needles atriking the cylinder-
needles,  ‘This elovation of- the.disk 36 tkey
leo by the roller 81 on lever 32 being lifted
hy the block a on the pattern-wheel.  After
the dial-cam is shifted inwardly nod the dial-
necdles are all retracted the dial is ** racked ™
or shifted circumferentially by the roller 21
on the lever 20 being lifted hy the pattern-

block b, said lever acting through the con- .

nections 14 12 23, deseribed, to shift the dinl,
a0 that its necdles will alternnte singly with
the eylinder-neadles, giving them s one-nmd-
one arrungemont. A course is now knit on
the exlinder-needles with the ueedles in this
position.  The roller of the dish-lever 32 now
falls to block ~ which hrings the dixk 36 into
lino with the lower lever 48 of the dial-cam,
%0 that the dial-enm is restored to oporative
position, and the dinl-necdlen begin knitting
again. The next action desired is the kait-
ting of long loops on the dinl-neadlex fhr sep-
arating the garinents by raveling out these

long loops,and for this action the stitclies are .
dropped from the cylinder-necdles, and these |
needles then simply measure off the long loop |

Jengtha on the dinl-needle for the formation
of the long dial-loops on the dinleneadle, For
this offect of dropping the stitehes from the
cylinder-needien the ruller 31 of disk-lever
32 next drops to block «, whicl lowars disk

26 into lino with lever 65, which fever when .

moved inward raises the cam b7 of the exlin-
dor, 5o that the stitches will badropyusd from
the cylinder-noodles heenase these newdles nre
raisod w0 high that the stitelies get below their

latcher, and when the newdle retesets nider
gam 57 the stiteh in dropped, v

®tion of
thread Is takon as this newlle reteacts,  The
cam B7 is a special eam and is independent of
the atitchi-eant of the ey lindor, whicl is lo-

onted udjacent the threml-guidy, as in ondinary

or the order of the loops on the dinl und exi-
inder-neadles will now be one and ane,  ‘This
Kultting by hoth sets of nembes lmedintely
precodes the knitting of the welt on the eyle
inder-needles,
Loth sets of nesdles jointly, nord then the parts
are set for forniing the welt nsfollows: When
hlock £ strikes the roller 31 of the disk-lever,
the disk 36 will he raised ngeain into line with
the upper lever 47, controlling the dinl-cnm,
Cand the Jiale-eam will i be shified in-
warlly.so that all the dinl-needles will e re-
teaeted to knit the welt on the eylinder-nee-
dles. und also in order that the dial iy he
rucked or shogged eivcamfereatinlly tochangre
the relntion between the dial and eylinder
noeedlos, and the pattern-whes! continuing to
rotate hring< the puint g From tunder the rollee
a1 of the racking connections 17 14 12, allow-
inge 0 spring 6% to rotas the ring 12, and thus
shift the dial in relation to the eylindor.
From the time the dinl-nesdles were thrown
out.of operation by the inclined cdge of the
block £ until the point 4 is renched by the
roller of the disk -lever 21, the nmeline is
| knitting welt eonrses on the eylinder-neatles,
s tho areangrement of the necdles retimining ono
and one, the dink-nestles, however, retauin.
cngg innetive wll this time.  The next chango
is the meking of the dind back to the two-amd-
two_relntion, which tukes placg when the
The minching:

;voller 28 drops off of point .
| eontinues knitting the wolt autil the roller 31
i of the disk-lever drops off of point 4 and
g'shius the disk 36, so as to eanse the dinl-nees
Lellen te e agznin thrown into aporation to knit
the rib fabeie two and two,  This two-and-
fewe eelation is now minivtained ontil the eafl

al the top of the stocking-leg is comploeted,
el then the throwing inwardly of sl the dial-
peeedlos mand the encking takes pinee when the
disk-roller 31 and the voller 21 neeive, respree-
tively. at the points & ared w. The kuitting
now clinnges (o one amd one and continnes
Wil points o and o nevive it the disk-rollor
a1 and the vollep 21, vespeetively, when the
i two-tnd-twes position will be rosuned.

Only one ¢ourse I8 knit by
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Briefly stated, the actions through which
the machiue gues, as above described, are as
follows: Starting with the needle-heds having
their needles in two-and-two relation operate
the dial-cam inwardly to withdraw needles.
Rack the dial circumferentinlly, so that the
needles of the dial and cylinder are in one-and-
one order. Knit a course with the parts in
this_relation. Restore knitting on the dial-

needles in conjunction with the knitting on !

the cylinder-needles. Drop stitches from the
eylinder-needles and knit several courses of
long loops on the dinl-needles. Restore cyl-
inder-knitting in conjunction with dial-knit-
ting. Retract all dial-needles to permit the
cylinder-neadles to knit the welt, Rack back
to the two-and-two relation of the needles and
continue knitting the welt. ‘Then throw the
dial-needles into operation, and thus complete
the selvago-welt. It is immaterinl just at
what period in the formation of the welt the
racking back takes place to the two-aml-two
relation of the needles, as the welt will con-
tinue to be knit on the cylinder - ncedles
whether the relation he one and one or two
and two, s theloops will e held on the needles
in one-und-une relation though the needles
may actually be in two-and-two position,
The mechanizsm hersin deseribed ean ‘be ap-

lied to a regulur o ne-and-one arrangement,

eaving the two-nd-two feature out entirely
ard having a eylinder atud ddial cut regulie-
that is. all necdles equal distances apart, and

_racking the dinl-needle from its position be-
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tween one pair of cylinder-needles to the cen-
teal position of the next pair of cylinder-
nerdles, thus producing a selvage-waelt in the
same manner as it is prodnced on 8 two-and-
two fabric--and, further, the mechanism can
be used for producing a zigzag or fancy rib by
racking forward and backward step by stop
wt every sccond or third revolution of the ma-
chine the distance of two or tnore noedles,
For example, the dial-ncodles are thrown in,
the diwl racked forward, and the next revolu-

tion thadial-needles thrown out, the next revo-
lution the dial-neadles thrown in and racked

forward, this operation being repeated two
or more times, and then racked back a ncedle
ata time until the normal position or starting-
point ia reached, k

I claim as my invention—

1. In combination, in a circular-knitting

-machine, a dial and cylinder with the needles

and needle-cams, means for retracting the
neadle-cam of the dial, means for automatic-
ul'i{ ehnmzins the relation betweon the dial
and cylinder from a two-and-two order of the
necdles to a one-and-one order, means for re-
storing the needle-cam of the dial to knitting
ition, meuns for causing the eylinder-nec.
los to drop the thread and to aid the dial-

peedles in the formation of long loops, means

for cansing the resumption of knitting on the
9ylinder-neodleo.and the retraction and throw-

805,812

| ing out of action of the dial-needles and the
i knitting of the welt on the eylinder-necdles,
mesns for shifting the dial back to the two-
and-two refation of the needles, and means
for bringing the dinl-needles into action to re-
sume rib-knitting in two-and-two order, sub-
stantially as desevibed,

2. 1n combination. in & circular-knitting
machine, a dial and cylinder with the needle-
eams, means extending within the eylinder
i from below for engaging & part of the dial
for turning the same circunferentially, and
antomatically-orerating means formoving the
! said means concisting of pattern mechanism,
! substantinlly us deserihed.

3. In combination in a circular -koitting
machine, a eylinder aud dial, pattern mechan-
ism and & ring limving n portion extending
within the eylinder and eongaging n part of
{ the dial for turuing the same, substantially as
i deseribed, '

4, In combination in a cirenlar-knitting
machine, a eylinder and dial, a ving within the
cylinder l:aving engragement with o partof the
dinl, and pattern mechanism for turning the
ring, substantiatly as described.

5. In combination with a dial, & eylinder, n
ring within the cylinder having engagement
with a portion of the dial, a lever engaging
the ring and puttern mechanism “for operat-
ing the lever, substantially ag deseribed. ,

6. In combinution with # diad and eylinder,
A ring adjustuble’ cireamferentially and hav-
p ing an arm, and an adjustable fever for en-
gaging o part, of thedial, and weans for turn-
i ing the ring antomntieally for changing the
: position of the dial, substantinlly as deseribed.

7. In comhination, the dial and eylinder,a
ring within the eylinder having engngement
with a part of the dial, & lever for operating
the ring, an avm for operating the lever, a
i rock-shaft earrying the snid arm, a pattern-
wheel and an arin on the rock-shaft operated
by the snid pattern-wheel, substantinlly as de-
secibed.

8 . In combinntion in n cirenlnr- knittiog
muchine, ndial, seylindeor, necdle-enrs, teans
tor adjusting the said necdle-eams, cousisting
of a verticaily-movable disk, a vertical shaft
having arms to be operated thereby and a link

eam, a patteen-wheel with coundetions to the
said adjustibg means, and connections from the
said pattern-wheel to the dinl for atjusting
the samo circumfvrentially, substantinlly as
described. . .

9. lIn combination, in a civeulur- knitting
machine, a dial, a cylinder, the knitting-caws,
& cam for one circular row of needles ndapted
to operate the same to throw off the stitches
Lot all the needles of that row, and menns for
stantinlly as described,

10. In combination in 8 circular-kuitting
machine, n cylinder, a dinl, needies and cams

counection from the shaft to the dial needle- -

antomatically controlling the suid eam, sub-
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therefor, a lug on the dinl, a patiepn-wheel, s | to operate the same to throw off the stitches

rock-shaft operatad by the suid pattern-wheel, !

a connection extending from the said rock-
shaft within the needie-cylinder to engage the
§ lug ou the dial, o vertically-arrangad shuft
connocted with the disl-cam and weans ad-
justable vertically and controlled by the pat-
_tern-wheel for turning the said vertical shafts
substantinlly as describred. .
te 11, In combination in a circular-knitting
machine,  dial a eylinder, the knitting-cams,

8 cam for one circulnr row of needles adapted |-

of ali the needlos of that row means for suto-
matically controlling the said eam and means s
for nutomatically changing the relation eir-
cumferentiully Letwoen the cylinder and dial,
suirtantially as described. ‘

In testimony whereof Xafix my signature in
presence of two witnesses.

S ‘FRANK B. WILDMAN,

Witnesses: ' )

- CARRIR LaNDIS,
Avoxia Friox,



