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- UNITED STATES

PAaTENT OFFICE.

DAVID C. BELLIS, OF ELIZABETH, NEW JERSEY.

AUTOMATIC CHAIN-MOTION FOR KNITTING-MACHINES.

SPECIFICATION forming part of Letters Patent No. 482,892, dated September 20, 1892,
Application filed December 28,1891, Serial No. 416,285, (Nomodel) |

To all whom it may concern:

Be it known that I, DAVID C. BELLIS, a citi-
zen of the United States, residing at Elizabeth,
in the county of Union and State of New Jer-
sey, have invented certain new and useful Im-

provements in Automatic Chain-Motions for

Knitting-Machines, of which the following is
a specification. | - o

In the operation of most, if not all, of the
many known typesof knitting-machines it 1s
customary to effect various changes or modi-
fications in the character or form of the
stitches comprising the finished web by shift-
ing the needle-actuating cams and by shift-
ing the dial-plate or horizontally-ranging nee-
dle-bed. The necessary adjustments for ef-
fecting therequired movementsof theneedle-
actuating cams are usually accomplished by
means of one or more positively-driven end-
less pattern-chains and a system of levers con-
trolled by the movementsof the pattern-chains
and connected with therespective needle-act-

uating-cams through theintervention of cam-

rings.

The prineipal- objects of my presentinven-
tion are, first, to provide simple, durable, and

comparatively inexpensive mechanism forim-
parting an intermittent feed motion to the

comparatively short chains may beemployed

in the production of tucked or top-welted

fabries; third, to providesimple, durable,and

efficient means for automatically raising or

depressing the dial-plate or horizontally-rang-
ing needle-bed in order to tighten or loosen
the stitches of the web, and, fourth, to provide
convenient means foradjusting theresiliency

of the springs which tend to maintain the

needle-actuating ecams in normal position.

motions forknitting-machines, as hereinafter
described and claimed.

my
derstood from the following description,taken
in conneclion with the accompanying draw-
ings, forming part hereof, and in which—

Figure 1 is a top or plan view of an auto-

matic chain-motion embodying features of
my invention and showing also so much of

| to illustrate the application of the chain-mo-

tion thereto for the purpose of shifting the
needle-actuating cams appertaining to the
horizontal needles. Kig. 2 is a view partly in
elevation and partlyin section of Fig.1. Fig.

318 a side elevation, drawn on an enlarged

scale, of the automatic chaln-motion illus-
trated at the left-hand side of Figs. 1 and 2.
Fig. 4 is a top or plan view of Fig. 3. Fig. 5
is an elevation of the left-hand end of the
chain-motion of Fig. 4. Fig. 618 a section
taken on the line 6 6 of Fig. 3. Fig. 7 is a
detail view of portions of the mechanism
shown in Fig, 3 and illustrating an oscillat-

‘ing feed-dog and a cam-wheel for throwing

the oscilating feed-dog out of aection. Fig.
3 is a central section looking in the direc-
tion indicated by the arrows 8 in Fig. 9 and
1llustrating a chain-motion for knitting-ma-
chines embodying modifications of my in-
vention. Fig. 9 isa top or plan view of the
same., Fig, 10 is a central section looking in
the direction Indicated by the arrows 10 in
Fig. 9. FKig. 11 1s an elevation of the left-
hand end of the chain-motion of Fig. 9. Fig.
12 is a section on theline 1212 of Fig. 9. Fig.
13 is asectionon the line 13 13 of Fig. 8, show-

i ing the cam-wheels and cam-wheel shaft re-
pattern chain orchains of a knitting-machine; .
second, to regulate and control the feed of the
pattern chain or chains in such manner that

moved in order to illustrate the finger and its
accessories for throwing one of the feed-dogs
out of action. Fig. 14 is a top or plan view
of the stop-motion illustrated in Figs. 8§ to 13,
inclusive, showing the same provided with an
additional or third pattern -chain and ar-

33
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ranged for aufomatically shifting the dial- -

plate of the horizontally-ranging needles and-

the needle-operating cams appertaining to
both sets of needles. Fig. 15 is an elevation,
partly in section, of Fig. 14, illustrating the
mechanism interposed between the dial-spin-

| dle, the vertically-ranging needle-cams, and
My invention consists of automatic chain-

their respective pattern-chains. Fig. 16 is a

| detail view showing the dial-spindle and its
| accessories; and Fig. 17 is an end view look-
The nature and characteristic features of
present invention will be more fully un-

ing toward the right in Fig. 14, showing the

mechanism for shifting the vertical needle-

operating cams. -
Referring to the drawings and more espe-
cially to Figs. 1, 2, 14, and 15 thereof, a rep-
resents a known type of kuitting-machine
provided with a positively-driven needle-cyl-
inder o’ and with cam-rings b and 0/, con-

an ordinary knitting-machine asis necessary ! nected, respectively, with the needle-control-

go
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100
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ling cams 0° and b%by means of two systems | upon the pattern-chains # and %/, so that the
of levers b* and 0% and in such manner that | passage of the projecting links A3 of the re-
- the partial rotation of the cam-rings b and b’ | spective pattern- chains under the rollers #* 4o
causes the cams 0° and 4° to be shifted, and | and 42 causes the chain-levers to be shifted
5 thus effects the necessary regulation of the | away from the drums g and g’. A
throw of the horizontal needles ¢ for produe-| s and s’ are helical ‘springs supported in
ing certain of the required changes in the | sleevess? carried by the main frame e and hav-
- character of the stitches comprising the fin--{ ing one-of their respective extremities in con- 78
~ ished web. - .. | tact with the levers ¢ and 7’ and having the
10 a® is a dial-plate or horizontally-ranging.| other of their extremities in engagement with
‘needle-bed provided with an upwardly-pro- | the points of the set-serews s® and s*inserted
Jecting spindle a3, by means of which the hori- into the rear portions of the sleeves. These
zontal needles may be shifted upward or springs s and s’ serve to maintain the leversin 8o
downward, in order to loosen or tighten the | contactwiththe respective links of the chains
5 stitches of the web. - | hand A/, and -the set-screws s® and s* afford
a' is' a stitch-cam appertaining to the ver- convenient means for increasing or diminish- -
tical needles and afforded a range of playin-| ing the force or resiliency of the springs sand
a vertical direction in order to permit of the | s/, and also for compensating for wear of the 8s
adjustment of the throw of the vertical nee- | parts controlled thereby. S

20 dles to tighten or loosen the resultantstitches. | 5 and 4" are links ha,vitig* oppositely-dis-
d is a tappet-arm, connected with the ro- '

| -1 posed threads upon the respective extremi-
tating needle-cylinder a’ and adapted to au-

ties thereof. The threaded extremities of
tomatically actuate the chain-motion of -the | these links are serewed into suitable sockets, go
machine. | . pivotally connected with thelinks 2 and <’ and °
with the rings b and b’, operating the needle-
controlling cams, so that the throw of thelinks
may be readily increased or dimished in order .
to accommodate the chain-motion for attach- gz
ment to knitting-machines of various sizes.
Referring now more especially to Figs. 1
to 7, inclusive, & is a toothed feed-wheel ro-
tatably mounted upon the shaft g? and rigidly
connected with the chain-drums ¢ and ¢/, as 100
shown in Fig. 6. [is aspring-actuated feed-
dog, pivotally connected with the rocker-arm
Jf and adapted to engage and slide over the
respective teeth of the feed-wheel %, in order
to rotate the same with an intermittent mo- 103
tion in the direction indicated by the arrow
z in Fig. 7. m is a cam-wheel rotatably
| mounted upon a circular boss projecting from
one of its respective extremities to the frame- | one of the faces of the rocker-arm f and con-
work or housing e by means of a shaft e?and | nected with a ratéchet-wheel n, mounted upon 110
having the free extremity thereof in range of | a boss on the other face of the rocker-arm f
45 the tappet-arm d and afforded a range of os- by means of the key-shaft o, as shown in Iig.
cillation in a slot €% so that every revolution | 6. P 18 a spring-actuated pawl connected
of the needle-cylinder o’ causes the tappet- | with the framework e and adapted to mesh
~arm d to shift the rocker-arm f upward and | with the respective teeth of the ratchet-wheel rig
- to permit it to return to its normal position | n in order to rotate the cam-wheel m in the
‘50. by gravity. It will be observed that thereis | direction indicated by the arrowz’ in Fig. 7.
| one operation of the rocker-arm 7 for every | ¢ is a spring-metal gasket or washer inter-
revolution of the needle-cylinder. posed between the inner face of the ratchet-
g and ¢g" are drums journaled to the main | wheel 2 and the rocker-arm f; in order to pre- 1zo
- frame e by means of a shaft g% and provided | vent accidental retrogade motion of the
55 with toothed or serrated working-faces g° for ratchet-wheel, due to the friction exerted by
positively engaging the respective linksof the the spring-pawl p in sliding over the respect- -
pattern -chains /# and %’. These pattern- | ive teeth of the ratchet-wheel . The high
chains 2 and 7’ are constructed with one or | surfaces or radial projections of the cam- 123
more projecting links 7% as heretofore, but | wheel m are- adapted to engage apin I, pro-
6o may be exceedingly short and still produce jecting from one of the cheeks of the feed-
- the required adjustments of the cam-rings, [ dog /, and thus serve to shift the feed-dog [
as will be hereinafter more fully explained. | out of range of the teeth of the feed-wheel £,
- . 2 and+ arechain-levers pivotally conneected | in order to interrupt the advance or feed of 1 30
at one of the respective-extremities thereof | the pattern-chains. 7 is a lateh pivotally
v5 with the framework ¢ by means of the shaft | connected with the framework eand adapted
¢’. These chain-levers are respectively pro- | to engage the respective teeth of the feed-
vided with rollers- * and 4%, adapted to bear | wheel %, in order to lock the same and pre-

- 25 Having hereinbefore briefly described as
many of the parts of a well-known type of
knitting-machine, to which a chain-motion
embodying my invention is applicable, I will
now proceed to describe the construction and

30 mode of operation of a chain-motion embody-

ing features of my invention and afterward

‘a modification thereof which is especially

- applicable to small knitting-machines—such,

for example, as are usnally employed in the
35 production of stockings and socks. -

- Jn the drawings, ¢ is a framework or hous-
ing detachably connected with the main cas-.
ing of the machine by means of screws and
adapted tosupport certain parts of the chain

40 motion. - S o
/ 18 a rocker-arm pivotally connected at
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vent accidental retrograde motion thereof
after each operation of the feed-dog [. 7isa
bell-crank detent pivotally connected with
the framework e and having one extremity
thereof adapted to mesh with the respective
teeth of a star-wheel v, rln'ldly connected
with the feed-drums g¢ and g’, in order to
limit the rotation of the feed-drums incident
to each operation of the feed-dog [. The
other extremity of the detent ¢ is in range ot
the point of a set-screw w, extending thr ouﬂ*h

~a lug formed upon the rockmﬂ' arm f, so that

20
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the oscillations of the rockmﬂ* arm 1. cause

the set-screw w to engage the bell- -crank lever
and shift the same out of engagement with
the respective teeth of the star-wheel u, In
order to permit of the 1nterm1ttent rota,hon
of the feed-drums g and ¢’. |

The mode of operation of the chain- motion
mechanism hereinbefore deseribed with ref-
erence to Figs. 1 to 7, inclusive, is as follows:
Each revolutmn of the needle-cylinder o’
causes the tappet-arms d to oscillate the rock-
ing arm f and the parts connected therewith.
Durmn the upward motion of the rockingarm

7 the foed- dogl tends to engage with one of the

teeth of the feed-wheel k and toadvance or ro-

tate 1t, whereby the rotary motion of the feed-.
wheel k is communicated to the chain-drums
g and g’, so that the latter are rotated in the

d1rect1011 indicated by the arrow «* in Kig. 3.

The degree or extent of each of the mtermlt- |
tent motions of the chain-drams g and ¢’ is

limited by the bell-crank detent ¢, which is

held out of range of the teeth of the star- .
wheel u by the set-screw aw, when the rock-.
ing arm f isin a depressed DOSltIOIl and which

is permitted to fall into one of the spaces be-

w as soon as the rocker-arm
upward direction.

feed-wheel Wherebv the chain-drums ¢ and
g’ are pomtwely rotated with an absolutely

regular or synchronous intermittent motion

and are locked after the completion of each |
of their movements, the object being to feed:

the respective links comprising the chains i
and A’ singly and accurately between the
feed-drums ¢ and g’ and the chain-levers ¢
and 4/, in order to shift the needle-controlling
cams by the rings b and b’ into a position for

effecting the 1r"-'t-t-quu.ed changes in the forma-

tion of the stitches eompusmrr the fabrie. If
the feed-drums g and ¢” are fed forward at
eaeh complete revolution of the cam-eylinder
o', there must be as many links in the chains
7, and 1/ as there are courses of knitting in

~ the completed articles, so that the chains

would in many instances be unduly long and
cumbersome. In my invention the feed-dow

I is held out of range of the feed-wheel & dur-
ing one or more consecutive revolutions of
the needle-cylinder, so that the chains h and
7/ are not fed forward during the formation

|

of several courses of stitches, but only when-
ever it is required to change the formation of
thestitches. Thisresultis attamed by means
of the cam-wheel m, which is intermittently
rotated by the ratchet-wheel n and spring-
actuated paw!l p at every downward motion
of the rocking arm f, which occuars at every
revolution of the needle-cylinder o/, so that
the high places or radial projections of the
cam-wheel m engage the pin [/, projecting

75

from the feed-dog [, and foree it out of oper-

ative position during the downward stroke of
the rocking arm fand maintain it in such
position until the ecam-wheel m is rotated into

position for permitting the pin //, projecting

30

from the feed-dog [, to enter a low place or

recess in the cam, whereupon the feed-dog [
is agaln permitted to return to operative Po-
sition. -

The number of courses of stitches that are
formed while the feed-dog [ is held out of ac-
tion by the cam-wheel m may be varied, as
required, and will depend upon the form of
the working surface of the cam-wheelm. In
the present instance the cam-wheel m is pro-
vided with one-half as many teeth as the
ratchet-wheel n, so that the feed dog [ oper-
ates the chain- dmms g and ¢, and conse-
quently feeds the pattern-chains forward a
distance equal to the length of oneotf thelinks
of the chains & and 7/ once for every two op-
erations of the rocking arm f—that is, once
during the formation Uf every two consecu-
tive courses of stitches. It may be remarked
that the chain-drums ¢ and ¢’ are locked or
held against accidental rotation while the
feed- docr [is out of action by means of the

| lateh = and detent £, so that accidental retro-

tween the respective teeth of the star-wheel
7 is shifted in an sﬂ:)]e
Moreover, the feed-drums .
are prevented from Ietmmadmﬂ or running:
in a reverse direction by means of the latch |

r, which engages the respective teeth of the

grade motion of the pattem-cha,m is 1mpos-

The construction .:md mode of operation of
the modified chain-motionillustratedin Figs.

8 to 13, inclusive, are as above explained With

Qo

95

100
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reference to Figs. 1 to 7, inclusive, with the

exception that two feed- wheels %’ and %2 are
employed instead of one, One of these feed-

wheels £’ and the cam-wheel m” are pinned or.

otherwise counected ton'ethet and are loosely
mounted upon the shaff g*, and the feed wheel

i

k?, the two cha,ln drums ¢% and ¢% and the

'star wheel «" are all keyed or othel wise rig-

idly connected with said shaft. % 1san aux-
iliary dru_m' keyed to one extremity of the
shaft g® and adapted to feed or draw the cam-
chain 4" forward one link at a time for a pur-
pose to be presently fully described. * and

| I? are spring-actuated feed-dogs pivotally con-

nected with the rocking arm f and adapted,
respectively, to mesh with and operate the
feed-wheels &’ and %° once during the forma-
tion of each course of stitches. ¢’ is a lateh
pivotally connected with the framework e and

adapted to engage the respective teeth of the
feed-wheels &’ and k2 z, Hig, 13, is a rock-

shaft journaled in suitable beminﬂ*s formed
1n the framework e and provided with a fin-
ger 2’ , adapted to engage a pin 4, projecting

115

120

I25

130



482802

S _fmm the feed-d0{r 3,80 that the feed- doa‘ A Iy 18 adapted to Opemte the stiteh- eam a"' ap-
pertaining -to the veltlcally-ranfrmg needlesf -

may be thrown Gut of action by the partxal_ _

. rotation of the rock-shaft z, thus permitting

‘the chain-drumstoremain at rest.
shaft z may be partially rotated in either of
" two ways: first, by means of a pin project-
~ing-from an arm 52 on the shaft into range of
S _the cam-wheel m’, and, second, by means of a:

This rock-—

~ roller 23 journaled in another arm 24, project-

1O

- 120

ing from the Shaft z and adapted to ride upon
o the cam-chain y’.
~the shaft z and having one of its respective
extremities in enfran'ement with the frame-
work ¢ and havmn' the other of its Mtleml-!
ties in enwafrement with the finger 2’.
- ;"Spunn' g° serves to maintain the rock shaft 2
- and it8 accessories in oper atwe position. _
- In use the cam-wheel m’ is rotated once
BN dmmﬂ'theformatmn of everycourseof stitches
_throun'h the instrumentality of the feed-dog
A and rocking lever. £, and the feed dorr 3
tends to rotate the chain-drums ¢® and ¢*, the
star-wheel %/, and the aunxilary drum ¢ in a
- The rotation of the drums
g% and ¢g*in the mannerabove deseribed causes
‘the pattern-chains /v and A’ to be fed forward,
~and the high links 4% of these chains cause

8°isaspring coiled around

Slmllal mmmel

i the cam-rings to be shifted in the manner and

. for the purposes hereinabove set forth. How-

o .34::: ever, the rotation of the chain-drums

g® and

& “ma’y be prevented during the formation of

- any required number of rows of stitches by
- turning the rock-shaft z in such manner that
~ the hntrer 2’ lifts the feed-dog I out of range

3

of the teeth of the feed-wheel kﬂ and this mo-

tion ‘of the-rock-shaft z-may be &ccompllshed-'

in -either of two ways: first, by permitting the

- .roller z* to travel upon one or more low links

of the cam-chain ¢’, and, second, by permit-

ting the pin projecting from the radial arm

£* to tmverse a low surface or portion of the

- cam-wheel m/, it being understood that the

........
o

| Wheel m’ serve to oscillate the rock-shaft z-
in-a reverse direetion, thus permitting the
feed-dog * to retarn to operative or normal .
By a combination of these two

45

55

high hnks y*and the hlgh surfacesof thecam-

p()blil()ll
methods of throwing the feed-dog I8 out of

~action 1t 1s posmble 1:0 produce a grea,t num- .
ber of changesin thecharacter of thestitches
comprising the knitted web withous the em-
ployment of long pattern-chains of anykind.
Moreover,the 111te1w alsduring which the feed-
dog ® is in action may be increased or less-
ened by increasing or diminishing the num-
ber of high or operatwe surfaees upon elthel
the draw or cam. c¢hain y or ¢cam- Wheels m ,

- | to place in a slot in the radial arm, in order

- or both.

6o

" Referring now to- I‘lgs 14 to 17, inclusive, .
'the automdtm chain-motion above described
with reference to” Figs: 8 to-13, inclusive, IS ;
‘provided with an a,dd1t10na,1 chain-drum q°
connected with the drum g% and with a com-"
pleniental chain-lever 2° and a pattern-chain

65 h‘i

This chain-lever 2° isprovided with a link

‘apertures in the yoke and arm.
‘and-feather connection for preventing acci-
~dental rotation of the dial-spindle. |
nut engaging the threaded portion of the
1 dial- qpmdle and held against end-play be-
tween the yoke a® and arm a’, so that the ro-
‘tation: of -the niit a” in one duectlon or the =
‘other causes the dial-plate a? to be shifted

z { upward or downward, and thus loogsens or
| tightens the stitches of the fabrie.
at may be rotated manually by means of its
‘milled periphery and automatically by means

‘This

_ranﬂ'mw needles.

instead of the cam-rings,

a’is a -yoke sup-
ported upon the bed-plate of the machine and
provided with an arm af _
‘tremity of the dlal-slamdle a® is threaded and.

70

The upper ex- :

is afforded a range of end-play in' suitable

The nut

a'’ is a slot-

75

o''is a

8o

of ‘a radlallyuprowctmﬂ arm ab connected: .
with the link 7* and’ operated thereby The

link 7%is preferably connected with the arm
‘@ by means of a bolt af having its shank
‘adapted to work in a mdmlly-—ranﬁrmg slot

cut or otherwise formed in the arm a8, so that

curs at each throw of the link 42

ed.

90

‘the point of connection between the lmk and
arm may be shifted with reference to the nut
a’, in order to permit of the regulation of the
amount of rotary motion of the nut that oc- |
aiﬂ IS a
‘bracket supported by the bed-plate of the
‘machine and: prowded with a perforated
fork a',in which a nut a®is rotatably mount- teo
Al is aswinging arm pivotally connected
with the bracket a!® and having its free ex- =

tremity in enwagement with the stitch-form-

ing cam o! appertaining to the vertically-

raging the nut a** and

a15 engaging the lever a'®. The lower por-

a'*is a threaded stem en-

[05

provided with a jaw

tlon of the stem a', that slides upon the

bracket o' is faced in order to prevent acci-
dental rota,tlon of thestem a'. Therotation
of the nut a' in one direction or the other
causes the stem a' to shift the swinging arm
a’’,and thus causes the elevation or depres-
sion of the stitch-cam a* appertaining to the
vertical needles, and consequently effects the
required tightening or loosening

stitches. The required rotary motion for ef-

fecting these results may be attained manu-
ally by means of the milled periphery of the
.nut ¢’ and automatically by means of a ra-
The

dial arm o' connected with the link j.
extremity of the link j and the radial arm a1
are prefarably connected together by means
of a bolt adapted to be shifted and clamped

to permit of the regulation of the d,mount of
rotary motion 1mparted to the nut by each
throw of the link 5. -

It will be obvious to those skilled in the'

art to 'which my invention appertains that
modifications may be made in details of Ccon-

of the

I10

15

120

[25

130

gstruction and arrangement without depd.rt- |

Hence

ing from the spirit of the invention.

J% adapted to operate the dial-plate a?, it be- I I do not limit my Self to th 7 t)
. e exact construe-

ing understood that in this msta.nce the 11nk
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‘tion and arrangement of parts hereinabove

set forth and 1llustrated In the accompany-
g drawings.

Having thus deseubed the nature and ob-
jectsof my invention, whatIclaimasnew, and

‘desire to secure by Letters Patent, is—

1. Anautomatic chain-motion for knitting-
machines,provided with a pattern-chain drum

having a feed-wheel,a pattern-chain, arocker-

arm, a feed-dog Garrled by said arm a cam-
wheel mounted on said arm and addpted to

throw the feed-dog out of action, and a pawl

for imparting rotary motion to sald cam-

wheel, substantially as a,nd for the purposes |

set fOl th.
2. An automatic chain-motion for kmttmn*—

machines, provided with a pattern-chain, a

bracket connected with the main frame of
the machine, a pattern-chain drum and com-
plemental feed - wheel connected with the
bracket, a rocker-arm provided with a feed-
dog and complemental cam-wheel, pawl-and-

.1atehet connections between said cam-wheel

and bracket, and means for actuating the

rocker-arm, substantially as and for the pur-
poses set forth,

3. An automatic chain-motionfor knitting-
machines, provided with a tappet connected
with a revolving member of the machine, a

rocker-arm in range of said tappet, a pattem-
~chain, a pattern- -chain drum provided with a
feed- Wheel a feed-dog and its complemental

cam-wheel carried by sald rocker-arm, and

means for rotating said cam-wheel at every
oscillation of the rocker-arm, substantially as

and for the purposes set forth.
4. In an automatic chain-motion for knit-

. ting-machines, a pattern-chain drum provided
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- carried by said arm and tending to engage the.
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Wlth a feed- wheel a pattern-chain, a rocker-
arm, & feed-dog, and a pomtwely-drwen cam-
wheel carried by the rocker-arm, substantially
as and for the purposes set forth.

5. In an automatic chain-motion for knit-
ting - machines, a pattern-chain, a pattern-
chain drum provided with a feed-wheel, a
rocker-arm, an oscillating spring-actuated
feed-dog on said rocker-arm,and a positively-
driven cam-wheel carried by sald arm and
adapted to throw said feed-dog out of action,
substantially asand for the purposes set forth.

6. In an automatic chain-motion for knit-
ting - machines, a pattern - chain, a pattern-
cham feed-wheel, a rocker-arm, a feed-dog

pattern-chain feed-wheel, a cam- wheel on sald
arm for throwing said dow out of action, a
ratchet-wheel connected w1th the cams- Wheel
and a spring-actuated pawlfor operating said
ratchet-wheel, Substauhally as and fm the
purposes set forth.

7. An automatic chain-motion for knitting-
machmes, provided with a pattern-chaindrum
provided with a feed-wheel, a pattern-chain,
a rocking arm, a feed-dog on the rocker-arm,

a eounter—ehaft prowded with a finger for

| tern chain, a

| a radial arm, a cam-wheel engaging the radial

arm,and an auxiliary feed-dog on the rocker-
arm for actuating said cam-wheel substan-
tially as and for the puarposes set f01 th.

8. In_an automatic chain-motion for knit-
ting-machines, a pattern-chain drum provided

‘with a feed-wheel, a pattern-chain, a rocker-

arm provided with spring-actuated feed-dons
a rock-shaft provided with a finger engaging

-one of said feed-dogs, and a cam-wheel aetu-

ated by the other of said dogs for controlling
the rock-shaft, substantially as and for the
purposes set, forth.

9. An automatic chain-motion for knitting-
machines, provided with a pattern-chain drum
having a feed-wheel, a pattern-chain, a rock-
er-arm provided with a feed-dog for operating

said drum,a rock-shaft provided with a finger

for throwing the feed-dog out of action, a ra-
dial arm on said rock-shaft, and a positively-

driven drum or cam-chain for controliing the

radial arm, substantially as and for the. pur-
poses set forth.

10. An automatic chain-motion for knit-
ting-machines, provided with a tappet and
complemental rocker-arm, a pattern-chain, a
pattern-chain drum having a feed-wheel, a
pattern-chain feed-dog on said rocker-arm, a

rock-shaft having a radial arm, a finger pro-

jecting from said shaft into range of thefeed-
dog, a draw or cam chain for engaging said
radial arm, and pawl-and-ratchet connections
operated by said rocker-arm to feed said draw
or cam chain, substantially as- and for the
purposes set forth -

11. In an antomatic eha,m-motlon for knit-
ting-machines, a pattern-chain drom, a pat-
foed- dog adapted to opera,te a
pattern- cham a rock- sha,ft provided with two
radial arms, & ﬁnger projecting from said rock-
shaft into range of said feed-dog, a draw-
chain engaging one of said radial arms, a cam-
wheel engaging the other of said radial arms,
and means for feeding said cam-wheel and
draw-chain, substantml]y as and for the pur-
poses set fmth

12. In an automatic c¢hain- motlon for knit-
ting-machines, a rocking arm and its comple-
mental tappet, a counte1 shaft provided with
a, draw-chain drum, a draw-chain, pattern-
chain drums keyed to said shaft and provided
with star and feed wheels, a feed-wheel and
a cam-wheel connected togetherand rotatably
mounted on said shaft, a detent for engaging
said star-wheel, feed- pmvls connected Wlth
the rocking arm for operating said Ifeed-

I wheels, a 1oek shaft provided with two radial

arms, respectively engaging the cam-wheel
and draw-chain, and a finger projecting from

the rock-shaft into range of the chain-drum

feed-dog, substantially as and for the-purposes
set for th

13. In an automatic eham-motmn f01 kmt—- '

ting-machines, a pattern-chain drum and its
complemental feed mechanism, a star-wheel

throwing the feed-dog out of action and with | connected with sz:—ud drum a detent adapted
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to engage- the star-wheel, and a rocking arm

in range of said detent, subsuantlally as’ aud

for the purposes set forth.
14. In an auntomatic chain-motion for knit-

ting-machines, a pattern-chain drum and its

complemental feed mechanism, a star-wheel

connected with said drum, a rockmn' arin pro-

wded with a lug,and a boll crank detent hav-
Ing one of its arms in range of the lug and
the other arm adapted to engage the respect—
ive teeth of the star-wheel, substa,ntlally as
and for the purposes set forth.

15. In an automatic chain-motion for kmt—;

ting-machines, a pattern-chain drum and its
complemental feed mechanism, a star-wheél

connected with said drum, a detent adapted
to engage the respective teeth of the star-
‘wheel, a rocking arm, and a set-screw con-
--nected with the rocking arm and having its

point in range of said detent, substa,ntlally
as and for the purposes set t’orth

16. In an automatic echain-motion for knit-
ting-machines, a pattern-chain drum and its
complemental feed-wheel, a star-wheel con-
nected with said drum, a detent forengaging
sald star-wheel, and a rocklnfr arm provided
with a feed- don' and in range of sald detlent,

substantially as and for the purposes set forth

- 17. An automatic chain-motion for knit-

tin g-machines, provided with a pattern-chain,

a chain-lever riding on said chain, a needle-

cam ring, a system of levers connected with

the needle-cam ring and operated by said
chain-lever, a spring working in a sleeve in
the frame of the chain-motion mechanism and
adapted to engage the chain-lever, and a set-
SCrew mounted in said sleeve and hav Ing the
point thereof in engagement with'said spring,

~ substantially asand for the purposesset forth
40

18. An automatic chain-motion for knit-
ting-machines, comprising a pattern-chain, a
chain-drum havmﬂ' feed and star wheels a
rocking arm prowded with a feed-dog, a de-

- tent in range of said rocking arm and engag-

50

ing said star-—wheel a lateh engaging said
sta.r wheel, means 0perated by said rocking
arm for. throwmﬂ' said dog out of action, a

chain-lever eontactmg with the pattern- cham |

and a link connected with the chain-lever and
adapted to be connected with the cam-rings of
a knitting-machine, subatantlally as and for
the purposes set forth. ~

19, An automatic chain- motlon for kmt-

- ting-machines, provided with a pattern-chain

5_5

and its complemental feed mechanism, a
chain-lever operated by said chain, a rotat—

able nut engaging thedial-spindle of the kni t-
ting-machine and provided with a radial arm,

‘and & link connected with said chain-lever
6o and radial arm, substantlally as and for the ;
o | signature in the presence of two subscrlbmg

| | mtneases
machines, provided with a pattern-chain and ;

purposes set forth.
20. An automatic chaln motion for kmttln ot

1its complementa.l feed mechanism, a rotatable |

65 nut engaging the dial-spindle of the knitting- |
machme and provided with a radial arm, and |\

482,802 '

‘a link pivoted to the cham-—lever and adj ust-
‘ably connécted with said arm by means of a
bolt engaging a slot in the arm, qubsta,ntla,lly

‘as and for the purposes set forth

21. Anautomalic chain-motion for knitting-

machines, provided with a pattern-chain and
itscomplemental feed mechanism, a yoke pro-

vided with an arm and &.upported upon the
bed of the knitting-machine, a nut rotatably

‘mounted between said yoke and arm, a

threaded dial-spindle afforded a range of end-
play in apertures in said arm and yoke and
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engaging said nut, and means connected with

said chain-lever for operating said nut, sub-
stantially as and for the purposes set forth.
22. A chain-motion for knitting-machines,
provided with a rotatable nut enﬂ"agmrr.the
dial-spindle of the machine, and connections
between said nut and chain-motions, substan-

tially as and for the purposes set forth.

23. Anautomaticchain-motion for knitting-
machines, provided with a pattern-chain and
its complemental feed mechanism, a chain-le-
ver operated by sald chain, & swinging arm

engaging the vertically-ranging stitch-cam of

the machme, a stem provided with a Jaw en-
gaging said swinging arm, a nut engaging
sald stem and prowded with a radial arm,
and a link connected with said chain-lever
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and radial arm, substa_ntmll y as and for the_ |

purposes set forth.
24. Anautomaticchain-motion forknitting-

machines, provided with a pattern-chain and

its complemental feed mechanism, a chain-le-

ver operated by said chain, a bracket pro-
vided with a fork and supported upon the bed
of the maehme, a swingingarm pivoted to said

stitch-cams of the maehlne, a stem afforded a
range of end-play in apertures in the fork
and having a flatface in engagement withthe
bracket, a Jaw on said stem for engaging the

swinging arm, a nut rotatably mounted in
radial

said fork and engaging said stem, a .
arm on said nut, and a link connected with

said radial arm and chain-lever, substantlally'_

as and for the purposes set forth.
- 25. An'automatie chain-motion for knitting-

machines, provided with a pattern-chain a.nd
its complemental féeed mechanism, a chain-le-

ver operated by said chain, a swinging arm

engaging the vertlcally-rangmg stiteh-cam of
the machine, a stem provided with a jaw en-
gaging said swinging arm, a nut engaging
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| bracket and engaging the vertically-ranging
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smd stem and pr0v1ded with aradial arm, and

a link pivoted to the chain-lever and con-

nected with the radial arm by a nut engaging

a slot in the radial arm; substantially as and
for the purposes set forth.
In witness whereof I have hereunto set my

_DAVID C. BELLIS.-
| Wltnesses‘ | | |
- J. WALTER DOUGLASS,
- THOMAS M. SMITH.
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