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_SPECIFICATIQN forming part of Letters Patent No. 691,888, dated. January 28, 1902.
| _ Appliuationﬁldd March 15, 1897;_ Serial No. 627,468, No model.)

Ta all whom Tt may CONCEri:

vertical section of certain parts, including a

Be it known that I, CHARLES J. APPLETON, | pattern-chain that serves to vary the len#bh
of Long Island Clty, in the county of Queem of stitches. Fig. 17 is an elevation, par tly
and State of New York, have invented a cer- | 1n section, ot mechanism for I'eﬂ"llldtl[l"' the

s tain new and useful Imprevement. in Knit- | tension and for throwing in an extra thread 5.
ting - Machines, of which the follow ing is a | for thickening any part of a knitted fabrie.
speclﬁcatlon \ | Similar lettersof reference designate corre-

Mylmpmvement reldtes mainly to el renlar- sponding parts in all figures.

- knitting machines. - | - It may be added as a summary of the va-
o Iwill descrlbeamachme embedymfr my im- | rious views that Figs. 1, 2, 6, 10, and 17, so 6
‘provement and then point out the novel fea,- t far as the full lines are eencemed represent
tures in claims. the parts in the positions they occupy while
- In the accompanying dlawmws, Flgure 1is | the cam-cylinder is oscillating, and Kig. 17

~ atopview of a maehme embodying my im- | in dotted outline and Figs. 9 and 11 repre-

1§ provement. Fig. 2 is a front elevation of the | sent the parts in the poemons they occupy 6
same. Fig. 3 isatransverse vertical section | during the time that the cam-cylinder is ro-
taken at the plane of the dotted line 3 3, Fig. tetmg The remainder of the figures are not

-~ 92, looking in the direction indicated by the distinetive as to the positions of the parts for
AITOWS at the end of said line. Fig. 4 is a | either operation.

20 transverse vertical section taken at the plane A designates acylinder, thr eun'h which the 7
indicated by the dotted line 4 4, Fig. 2, but | knitting fabric descends. It may be made
omitting certain parts which mlﬂ'ht be repre- | of any suitable material and will preferably
sented in the background of said ﬁgm e. Fig. | be open at both ends. As here shown, 1{ is

- 5is an enlarged transverse vertical section provided in the lower portion with an inter-
25 taken at the plane of the dotted line 55, Fig. | nal recess «, the top of which forms a shoul- 75
- 2, and looking in the direction of the ar:ows der a', that rests upon the upper part of a
| malked at the end of said line. Fig. 5" 18 cylinder A'. Thisecylinder A'isopen at both
top view of the top barshown in Fw 5. 1110' | ends and at the lower end is fastened to a
6 is a central longitudinal sectlon pamllel_ table or bench B of any suitable form, an
30 with t.he front of the machine. Fig.'7 is opening being provided through it for the 8o
transverse vertical section taken at bhe plane | passage of the knitted fabric. Ae here shown,
of the.dotted line 7 7, Fig. 6. Fig. 8 is a | this eylinder A' is provided with an out-
transverse vertical sectien taken at the plane | wardly-extending base-iiange a?, in the outer
of the dotted line 8 8, Fig. 6. Fig. 9 isa cen- | portion of which is a rabbet a® for fitting the

35 tral vertical section of the cylinder in which'| opening in the table or bench B. 85
the knitting is done and correlated parts, this The eylinder A may be secured in place by
view bemrr upon a large.scale. Fig. 10 is a | screws or otherwise passing through its base-
side elevatlon of parts shown in Fig. 9 look- | flange and engaging with the table or bench.

- ing in the direction indicated by the arrow | To prevent the eylinder A from accidentally

40 10 marked ad,;.a.eent to Fig. 9. Fig. 11 is a | turning relatively to the cylinder A’', the lat- go
horizontal section taken at the pldne of the | ter is prowded in its upperedge with notches -
dotted line 11, Fig. 9, the needles being omit- | a* and the former with lugs a:’ extending
ted. Fig. 12 is an elevamon of cam mechan- | downw ardly from the shoulder @' of the eyl-

~ ism comprised in Fig. 9, but instead of being | inder A. These lugs may consist of screws

45 shown of cylmdrleal form it is developed inserted in the shoulder of the cylinder A. 95
Fig. 13 is a vertical section at the plane of the In the outer circumference of the cylinder
detted line 13, Fig. 12. Fig. 14 is a vertical A are a number of vertical grooves af, in
section at the plane of the detted line 14, Fig. | which are fitted needles C' C°. The shanks
12, F1g 15 is a plan of certain parts shown of the needles C’ are longer than those of the

zo in Fig. 9, including eam-rings. [ig. 16 1s a needles C? as may be seen in. Fig. 9. The 1o0c
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needles may be held in place by helical springs
C, surrounding the cylinder A and passing
through notches in the ribs or partitions be-
tween the needle-receiving grooves, so that

they may press against the shanks of the nee-
dles. DBy contacting with the needle-shanks

they produce sufficient friction to retain the
needles in any positions into which they may
be adjusted. Both series of needles may be
of ordinary form, except that the needles ¢
have extra lugs ¢'. Desides these lugs the
needles C' have lugs «¢* and the needles (?
have lugs ¢

The lugs ¢’ are for coaction with a jacquard

mechanism,which will presently be deseribed.
The lugs ¢* of the needles C' and the lugs ¢
of the needles C? are for coaction with trian-
gular cams D' D? arranged outside of the cyl-
inder A and supported by a cam-cylinder D.
These cams are shown well in seetion in Ifig.
J; but their shape may best be understood by
reference to Fig. 12, where they are developed.
These cams D' D? are arraneed in relation to
recesses formed in the inner surface of the
cam-cylinder D, so that they may be with-
drawn into the recesses in order to be inopera-
tive or shifted beyond the recesses to become
operative. Ashereshown, the cam D' issup-
ported by two shanks or rods d’ and the cam
D? is supported by shanks or rods 2, having

a sliding conneetion with a block d, that is

fastened to the exterior of the cam-cylinder.
The shanks or rods ’ of the camn 1) are con-
nected to ayoke ¢, having on that side which
Isthe nearertothe cam-cylinder a cam-face d*.

A similar yoke ’ conneets the shanks or rods

(t* of the cam D?® and is provided with a cam-
face (°. Springs d7, surrounding the shanks
orrodsd’ of the cam I, tend to force this cam
out of its recess into an operative position,
andsimilarsprings d® surrounding theshanks
or rods d? of the eam D2 perform the same
oftice for the cam D A slide &, slotted or

notched to embrace the shanks or rods ' of |

the cam D', is fitted to move vertically be-
tween the outer side of the block d and the
cam-cylinder D and serves DLy presenting a
suitably-shaped surface to the c¢am of the
yoke d°to move the latter away from the said
block d, and consequently to withdraw the
cam D’ into its recess. A similar slide d'°
coacts in the same way with the yoke & to
withdraw the cam D?into its recess.
slides d® d' are actuated by levers d'* ¢,
which are pivotally connected to the slides
and have ring-shaped portions surrounding
the cam-cylinder D. Theselevers are pivoted
by pins or trunnions d'®d" to the sides of the
cam-cylinder at diametrically opposite por-
tions. The purpose of pivoting these rings
or levers d!' d™is to constitute rockers or
rocking levers thereof. Obviously when
both the cams D’ DD? are shifted into opera-
tive positions and the cam-eylinder is rotated
or oscillated the cams will cause both sets of
needles C' C? to be reciprocated vertically.

By withdrawing the cams D' D2 both series |

The

of these slide-bars D7,

691,888

of needles will cease to be operated by theso

cams. At times tho needles C' may be oper-
ated by cams D? and the jacqnard mechan-
ism hereinafter mentioned. I will merely
mention these cams D? in passing, and later
on fully describe their construction and oper-
ation. Above the cam D’is a cam D%, which
coacts with the cam D" and also with the cams
D?. Itisa fixture on the inner side of the
cam-cylinder D, and hence is not adjustable
horizontally into different positions like the
cams D’ D*  Above the cam D? are cams D5
D®% The cams D% D% are inecapable of any

horizontal movement into and out of opera-

tive position. I'o makethe operation of these
cams perfectly clear, I will add that the cam
D" is incapable of any movement except a
horizontal movement relatively to the inner
surface of the cam-cylinder for the purpose
of adjusting it into an operative or an inop-
erative position. The cam D? is susceptible
only of a similar movement. |

The cams D®* have no horizontal motion,
butthey arefastened to vertical slide-bars D7,
which work in grooves %, formed on the in-
nersurface of the cam-ceylinder D. Ience the
cams D? are susceptible of an up-and-down
movement, The cam D°®ig attached to one
1Ience it may move
similarly tothe cams D? and with them. The
cams D* D® have no movement of any kind
except that they participate in the oscillation
or rotary movement of the eam-cylinder, in
which also all the other cams D’ D D® Df par-
ticipate.

The slide-bars D7 are shown as retained in
the grooves d® by reason of the fact that the
cams D* I)° extend across such grooves.
Shanks or rods d'¢ extend rearwardly from
theslide-bars D*through verticalslotsformed
in the cam-cylinder D and bear upon spring-
supported rods d¥, which are fitted to verti-
cal sockets d'?, with which the exteriorof the
cam-cylinder is provided, springs d'° being ar-
ranged In these sockets below said supports
", 'Thus the slide-bars D7 will be raised to
their upper position. They are lowered by
means of cams D3, fitted to the exterior of
the cam-cylinder (see particularly Figs. 10,
11, 13, and 14) and capable of moving hori-
zontally upon the circumference of the eam-
cylinder. As here shown, these cams are
longitudinally slotted and held in place by
screws passing through slots and engaging
with tapped holes in the exterior of the cam-
cylinder, springs being interposed between
the heads of the screws and the cams for keep-
ing them in place with sufficient friction to
preclude accidental movement. There are
two of these cams; but they may be made in-
tegral and are so represented. The lower
edge of each is provided with a notech .

- When the cams D® are moving in one direc-
tion, both the slide-bars D7 and the ecams D3
D® connected to them, will be lowered, and

upon a movement of the cams D?® in the re-

verse direction the springs d'? will raise the
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be described later on.
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slide-bars and said cams D?® D%, The means
for imparting movement to the cams D8 will
It is sufficient here fo
say that it is:directly effected by a rod D?,
pivotally connected at one end with the cams
and at the other end with parts from which
it derives motion. :

It will be manifest from whatI have already

 stated that when thecams D' D?are ad,]usted

IO

info Opemtwe posmon as shown in Fig. 9,
and the cam-cylinder is rotated both senes
of needles C' C* will be reciprocated verti-
cally by means of these cams in conjunction

- with the cams D? D* D® DS,

20

35

4C

45

 The mannerin which the lugs ¢* of the nee-

dles C' are operated upon at this time isindi-
cated by dotted line d* in Fig. 12, and the
manner in which the lugs ¢® of the needles C?
are operated upon at the same time is indi-
cated by the dotted line d* in the same fig-
ure. I have shown arrow-heads at the ends
of these lines d* d* for the purpose of indi-
cating the relative direction cf the needles
and cam-cylinder. The actual direction of
movement of the cam-cylinderisindicated by
the arrow d*® in Fig. 12. To avoid any mis-
apprehension, I may add that although the
cams D' D? are in their operative positions at
the same time, yet neither occupies an opera-
tive position during the whole time that the
other occupies such a position, one being ad-
justed into its operative position and out of
its operative position in advance of the same
actions in the other. While the machine is
operating in this way, straight work is being
done, or, in other words, work like the leg of

a stocking as distinguished from the heel

and toe. I do not, however, mean that the
work is necessarily straight in the sense that
it does not vary circumferentially in size. If
during any portion of this straight work 1t
were desu able to elongate the stitches for the
purpose of mekmfrelooser texture toenlarge
the fabric, the cams D® and the cam DP° will
be suitably lowered to give an extra length
of reciprocation of the needles at certain
times, the operation of these cams D? D° be-

- ing determmed as already indicated, by a

- 50

55

60

Dattern chain H hereinafter to be described.
For making work which is not straight-—as,
for example, the heels and toes of stockings—
the cam-eylinder will be oscillated instead of
rotated and the cams D’ D* will be adjusted
into inoperative positions within thei re-

cesses and the needles C? will be left inop-

erative. The needles C’ will remain opera-
tive, but will then be actuated by the jac-
quard mechanism presently to be deseribed,
the upward movement being given by the
jacquard mechanism and the downward
movement by the cams D3 D?* The action of
the needles C" during this time is indicated
in Fig. 12 by the dotted line G in one direc-
tion and by the dotted line d* in the other.
During this work the stitches may be length-
ened by a downward movement of the cams
D3, produced by the pattern-chain I, already

. connected with the bracket €',

{ and through said rod.

&

mentmned and heremafter to be deseribed.
The line d* indicates that the needles C? will

not' be affected during this action, because
their lugs ¢® may pass the cams without con-
tacting with them.

I will now deseribe the means for rotating
or oscillating the cam-cylinder.

of the eam-rimg is an outwardly -extendin
flange,forming a bevel gear-wheel d*’,and this
derives motion from a bevel gear-wheel d%,

which is affixed to a ehafb K. This shaft is

journaled in brackets ¢’ ¢*, extending down-
wardly from the table or bench B. Prefer-
ably antifriction-rollers d® will be interposed
between the base-flange of the eam-cylinder
and the base-flange of the eylinder A’. - Any

suitable means may be provided for retain-~

ing the base-flange of the cam -oylinder. in

proper relation to the base-flange of the cyl-

At thebase
g 75

70

8¢

inder A'—as, for instance, an annular plate

d® attached to the top of the latter and ex-
tending over the top of the former. A belt-
pulley F'is affixed to the shaft E, and another
belt-pulley E* is mounted upon said shaft, so
as to be capable of turning loosely thereon.

Q0

Affixed to this belt- pulley E¢ is a toothed

wheel or pinion E3.  Above these pulleysis a
belt-shifter E¢, and this is mounted upon a

‘bar E°, which is fitted to slide in a groove

formed in the top of the table or bench B in
a direction parallel with the front. With
one end of this bar K° a spring ¢°is combined,
it being hereshown as arrenﬂ'ed in a socket e"'
‘which contrib-
utes to the support of the shaft E. Motion

of the bar E’ in one direction is effected by -

this spring ¢%. The reverse motion is im-
parted to the bar by means of force trans-
mitted through a post I in a manner which
may best be described later on. When the
belt-shifter E*is moved in such direction as to
apply the belt to the pulley E', which is af-
fixed to the shaft L, rotary motmn will be
imparted to the shaft E continuously, and a
rotary movement of the cam-cylinder D will
consequently be produced. When the belt-
shifter E*is moved in the reverse direction,

the rotary movement of the cam-cylinder D
will be terininated, and motion will then be
transmitted through the belt-pulley E? and
pinion E3 to a gear-wheel Ef, affixed to a ro-
taryshaft E,supported by a bracket ¢°, which
is affixed to one of the side pieces of the ta-
ble or bench B. Affixed to the same shaft
K7 is a gear-wheel ES, which so far as the

‘mechanismm now under consideration is con-

cerned may be considered merely as a erank;,
it being provided with a erank-pin €%, which
transmits motion through a rod e to a gear-
segment E, oscillated upon a shaft or stud &8,

which is sapported by a c¢ross-piece or

stretcher ¢, connected to the two side pieces
of the table or bench B. Anadjustable con-
nection is afforded between the rod ¢“and the
segment E° by means of a slot ¢ in the seg-
ment and a bolt ¢! passing through said slot
Thus provision is af-
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forded for varying the throw of the segment.
The tooth-segment E’ engages with a small
gear wheel or pinion EY, mounted loosely
upon the shaft E. This gear-wheel E'° forms

. partof a cluteh, and therefor hason one face
a c¢ylindrical boss e, with a single radial
‘notch e%.

Just beyond this cylindrical boss

- the shaft E isprovided with aspline e, which

10

. 1'5

30

30

18 here shown as formed upon an enlarged
portion e® of the shaft. Upon this enlarged
portion of the shaft is fitted a cluteh-piece

EY, having a clutch-tooth ¢! capable of en-

gaging with the notch e of the gear-wheel
K. This tooth isshown asspring-actuated,
and for this purposeis provided with a shank
e'’, which passes into a socket in the clutch-
piece E' and is combined with a spring e'8
for moving it outward into tlie noteh e of
the gear-wheel E. Obviously when the
clutch-piece E'!'is moved into such position
that its spring-tooth e!® will engage with the
notch e of the gear-wheel EY the latter will
be engaged with the shaft I, so as to bs ca-
pable of turning said shaft. As the motion

imparted to the gear-wheel E! by the seg-

ment E° will be oscillatory, a corresponding
movement will be imparted to the camn-cyl-
inder D whenever the belt-shifter K¢ shifts
its belt upon the pnlley E*. The clutch-piece
E* is shifted intoand out of engagement with
the gear-wheel E by means of a rod e, at-

tached to the slide-bar E°, said rod ¢! being

35

40

bifurcated atits lowerend and provided there
with pins for engaging a circumferential
groove with which the clutech-piece E! is pro-
vided.

Now I will explain the means for operat-
1ing the levers d!! d'?, through which the cams
D’ D* are adjusted into and out of operative

positions. Upon the post F a tappet-block f

1S mounted, so as to be free to move verti-.

~ cally, but so as to beincapable of any rotary

50

55

movement. Ashereshown, thistappet-block

1s provided with a socket vertically arranged

to fit loosely upon the post I, and a cross-
piece f' extends through the post into verti-
cal slots /%, with which the sidesof the tappet-
block are provided. One side of the tappet-
block fisprovided withnotches /2 f4. Upon
this side of the tappet-block,above and below
the notches, tappets I’ I'* F° are arranged.
The levers d' d'%,. which effect the shifting of
the cams D’ D? into and out of operative po-
sition, are provided with extensionsor fingers
d* d**, that extend into the notches of the tap-
pet-block f. By codperating with the tappets

. F' I'? I these extensions or fingers d3! d* are

6o

shifted so as to effect the desired adjustment
of the cams D' D*. It will be seen that the ex-
tension or finger d® of the lever d? is at a dia-
metrically opposite side of the cam-cylinder
from the extension or finger d® of the lever d!.
Not only while the ecam-cylinder is rotating
will the tappets F' F? 2 operate both of the
levers d!' d%, but also while the cam-cylinder
18 oscillating, because each oscillation will be

at least a complete turn of the cam-cylinder |

operate the slide-bar E°.

‘the levers d!! d'2.
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in the machine as here organized. The tap-
pets I' E* F% operate to shift the levers d'' '
by means of a vertical movement which they
have in common with the tappet- block f.
This movement is produced by a vertical
movement of a rod F* which is moved by a
pattern-chain (, it being provided atits lower
extremity with a bloek /7 for bearing upon
the pattern-chain. The pattern-chain merely
elevates the rod F* Itislowered by gravity
alded by a spring 7° It will be understood
that whenever the pattern-chain raises the
rod F* it ‘will raise the tappet-block £ and
cause the tappets F' F* I3 to shift the levers
dt d®?, controlling the position of the cams
D D*

I will now deseribe the manner in which I
T'he upper end of
the rod F* is provided with a socketin which
18 fitted a piu /" and Dbelow this pin a sup-
porting-spring % Wheunever the rod F!is
raised, the pin F7 will first contact with the
tappet-block f; but this will have no effect
upon the tappet-block, because the spring 7°®
15 so light that it will permit the pin 77 to de-
scend into the socket of the rod F* “When
the rod I elevates the tappet-block ¥, a plate

7 which is attached to the bottom of the

tappet-block f, will be raised into the plane
of an antifriction-roller /1% carried by the
cam-cylinder D,it beingshown here as mount-
ed upon an arc-shaped piece f!', whieh is at-
tached to the base-flange *" of the cam-cyl-
inder by means of posts f*. The rotary or
oscillatory movementof the cam-cylinder will
cause this antifriction-roller 7V to coact with
the opposite edge of the plate F?, and thus
foree the tappet-bloek fin a direction away
from the cam-cylinder. Asthe tappet-block
is mounted upon the post I and the latter is
rigidly connected with the slide-bar B3, the
latter will participate in the movement of the

tappet- block 1n a direction away from the

cam-cylinder. It will be seen, therefore, that
the cam-cylinder by meauns of its antifriction-
roller /1 operates the belt-shifter E* and also
connects and disconnects the clutech EW K,
The movement of the tappet-block produced
by the antifriction-roller f1° will not, how-
ever, move the tappets IV ? F° into such po-
sition asto prevent them from operating upon
Attached to the under side
of the plate /° is a plate f5. When the tap-

pet-block is by the rotation of the cam-cylin-

der D moved by the antifriction-roller £ in
a direction away from the cam-cylinder, the
pin 7 will rise in front of the plate f'%, and
thus the tappet-block will be prevented from
retuarning to its position adjacent to the cam-
cylinder until the pattern-chain G permits
the rod F* to descend. In order to relieve
the pin /7 of any friction, the motion of the
tappet-block f, produced by the antifriction-
roller /1% will be great enough to move the
plate /13 slightly away from the side of said
pin. ‘

The pattern-chain G has a number of links
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q of _slight depth or thickness and a number I have already stated that these cams D® aro
of links ¢’ of greater depth or thickness. | operated by a rod D?, which at one end is piv-
'Gonsidered., With reference to their effect | otally connected to them. At the olther end 70
these are high and Iow links.~ The low links this rod is pivotally connected to a pin d*,

s permit the rod F*to descend under the influ- | that projectsupward from a lever d*, thatis
ence of gravity, with or without the aid of the | fulerumed by means of -a stud d* in a bracket
spring #% and the high links elevate the rod | d%, attached to the exterior of the cam-cyl-
to produce the effects already -described. | inder D. ~Another lever.d® is provided with 7:
Only when the high links pass under therod | a longitudinal slot, through which also passes

o F* does this pattern-chain have any function. | the pin d*, that connects the lever d* with .
This pattern-chain is moved by means -of a | the rod D°.  This lever«{* ig fulerumed by a
sprocket-wheel G', which is loosely mounted | pin or serew d” to a bracket d*, that is fas-
upon a sleeve g2, that is shown as formed in- | tened to the exterior of the cam-cylinder D. 8o
tegral with the bracket ¢?, that contribules to | D i8 a rod having a sliding movement in a

15 the support of the shaft E. At the side of | hollow pos' d*, which is here shown as con-
the sprocket-wheel G’ are two ratchet-wheels | nected with the table or bench B by means of -
‘G2 G3. The ratchet-wheel G? is fastened to | ascrew-threaded boss. This rodisraisedand
the side of the sprocket-wheel by means of | lowered by means of a pattern-chain H,which 85

- serews ¢2 or otherwise. The inner circum- | willbe presently described.  Atitsupperend

;o0 ference of this ratchet-wheel G? is rabbeted | it has two different projections d* d**. The

~ and within it fits a reversely-rabbeted eylin- | projection d*'is inclined on the side which is

“der g%, which forms the hub of the ratchet- | adjacent to the lever d*. It may be inclined
wheel G%. As shown, it is made in a sepa- | all the way around, asrepresented. Theup- 9>
rate piece and fastened to the ratchet-wheel | ward projection, while shown here as a cylin-

25 proper by means of screws. The eylinderor | der, need not be anything more than a finger.
hub ¢* is pressed by pins ¢° upon that side It is not inclined on its operative surface.
which is adjacent to the sprocket-wheel G', | The rod D™ is capable of adjustment tosuch
and these pins extend into recesses with | a position that neither of its projections d* d* 9;

" which the sprocket-wheel is provided, springs | will have any effect upon the levers 3t (%,

30 being interposed Letween the bottoms of the | It may also be moved intoa position, as'shown
recesses and the pins, so as to force the | in Fig. 16, where its projection d** will oper-
ratchet- wheel G2 away from the sprocket- | ate upon thé lever d* and its projection d*!

“wheel, and consequently away from the | will have no effect upon the lever d?. " If ele- 100
ratchet-wheel G2, The purpose of the springs | vated still more, its projection d* will. be

35 i3 to produce enough friction between the ‘moved beyond the plane of the lever d*, and

“overlapping portions of the ratchet-wheel G? | its inclined projection *' will be brought op-
and the hub of the ratchet-wheel G to pre- | posite the lever d*, as indicated by dotted
vent any accidental movement of the latter. | linesin Fig. 16, and according to whether dif- xoj

G designates a slide which is provided | ferent portions of the inclined surface of its

40 with vertical slots ¢f through which pass projection d*! will be opposite the lever d* so
bolts ¢°. A spring g8, fastened at the lower | will the effect of the said projection upon this
end to a stud ¢° extending from the slide | lever be varied. The rod D¥ is connected at

- Gt and at the other end to a pin ¢g'%, extend- | itslowerend with one end of a lever d*,which 1:0

| ¢ ~ ing from the bracket €?, tends to raise said | at the other end is fulcrumed to a bracket

- 45 slide, and a cam g', affixed to the shaft K d¥#. Intermediate of its ends it is provided
and operating upon an antifriction-roller g®, | with an antifriction-roller d¢**, and this coacts
mounted upon the slide G4, serves to lower | withthe pattern-chain II. The pattern-chain
said slide. A pawl g%, pivoted to the slide, | 1I passes around the sprocket-wheel G' and 115

" is held into engagement with both ratchet- | derives motion therefrom .in harmony with

so wheels by means of a spring g'. For each | the pattern-chain G.  This pattern-chain H
rotation of the shaft E the pawl coacts with | comprises different links, some low links A/,
the ratchet-wheels. The ratchet-wheel”G®| which allow the rod D" to descend to such a
has five teeth of the same projection, and | position that neither of its projections d* d* 120
every sixth tooth g is a deepertooth. When- | will be operative, some links /° which are

sc ever the pawl coacts with one of these deeper graduoated in height, so as to elevate the rod
teeth ¢'%, it is also.permitted to coact with an | D¥ sufficiently to bring different portions of
adjacent tooth of the ratchet-wheel G*; but | its inclined projection d' into operation for
‘at other times it does not coact with this | varying the transverse dimensions of the 125

~ ratchet-wheel at all. Because of this combi- | fabric—as, for instance, while knitting the

60 nation of ratchet-wheels with the sprocket- | calf portion of a stocking—some high links /2% -
wheel that operates the pattern-chain G it re- | for elevating therod D! into such a position
quires six rotations of the shaft E to produce that the lower part of its inclined projection
one movement of the sprocket-wheel equal to | d* willcontin nously be opposite the end of the 13<
the length of onelink of the pattern-chain G. | lever d® for the purpose of knitting several

65 I will now describe the means for operat- | lines of extra long stitches for indicating the -
ing the cams D¥, by which the up-and-down | division line between twostockings,-and occa-
movement of the cams D? D is effected. 1 | sional depressed links A* occurring one at a.
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sufficiently for its'projection d* to occupy

time for the purpose of lowering the rod D to |

such a position that its projection d* will be
opposite the end of the lever d*. - While the
projection d* of the rod D! is opposite the
lever d%, the rotation of the cam-cylinder D
will earry said lever into contact with the

sald projection, and thereupon the cams D8

will be shifted into operative position; but

the operative: position will vary in degree ac-

cording to ths elevation of the projection d
of the rod DY,..-When the rod D'°is lowered
the

- same plane as the'end of the lever d%, the ro-

20
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tation of the cam-cylinder will cause said pro-
jection d*® to oscillate the lever d® in such a
direction as to shift the cams D8 into an  in-
operative position. - S

I will now deseribe the jacquard mechan-
ism, premising that it is more particularly
represented in Figs. 2, 4, 5, and 5%, E8 des-
ignates a wheel which has heretofore been
considered mercly in its function of a crank

for imparting motion to the gear-segment E?

for oscillating the cam-cylinder D. It will
be seen that this wheel is a gear-wheel and
that it engages with a similar gear wheel or
pinion I, that is affixed to ashaft I’, journaled
In brackets ¢, extending from the side pieces
of the tableor bench B. Affixed to this shaft
I' is an eccentric 12, whose rod 7’ extends to

~toggle-levers i 3. The toggle-lever  is

mounted loosely upon a eross-rod or stretcher
e®, connecting the side pieces of the table or
bench I3, and the toggle-lever 78 is pivotally
connected by means of a pin or screw #° to a
block 1°, which is made in the form of a col-
lar and adjustably connected by means of a
set-screw ¢'-to a sleeve 78, 7
mounted upon an upright rod %%, which at the
lower end is supported in a bracket 7 and
at the upper end is supported by means of an
arbor +°%; which is here shown as made in the
form of a screw fastened to the table or bench
3. The eccentric-rod is pivotally connected
by means of a pin ¢’ to the toggle-lever 2.
The sleeve % is provided with a horizontally-
extending bar <", having upon its ends down-
wardly-extending lugs 2!t {12, To the lng 21!
i8 pivotally connected one end of a rod 213,

> which at the other end is pivotally connected

to a yoke ¢", that is loosely mounted upon
the shaft or stud ¢!. A similar rod % is piv-

otally connected at one end with said yoke

and at the other end with the lug 112, its con-

5 nectlon with this lug being made by extend-

ing a pin through a lug 7' and thence into
the lug 7. The lug * is elongated hori-
zontally, so as to provide room for the pas-
sage of screws 7'7, that are employed for se-
curing this lug rigidly to the lug 7.
the eccentric operates the toggle-levers 2 73
in one direction, the sleeve 48 will be raised,

and when the toggle-levers are moved in the -

reverse direction said sleeve will be lowered.
Upon the raising of the sleeve 78 the lug ¢
will be carried upwardly by means of the
cross-bar 2!, The purpose of the rods i3 415

The sleeve 48 ig

When !

i
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and yoke ¢! is to secure-a parallel motion for
the said rod %, Rigidly connected with the
lag +'° is a frame comprising a bar 7 and two
bars ¢!, extending from the ends of the lat-
ter at right angles to it. The outer ends of
these bars ¢! are connected by an indepeng-

ent bar +*." The bars '8 /% support studs ¢

1*%, upon which gear-wheels 72 % are loosely
mounted. Thesegear-wheelsintermesh. Af-
fixed to the gear-wheel 7 is a ratchet-wheel
1*, with which engages a pawl %, which is
pivotally connected to a stationary post %,
which is mounted upon the cross-piece or
stretcher ¢° of the table or bench B. A
spring 2*° holds- the pawl 7% in.engagement
with the ratchet-wheel :*. When the gear-
wheels and ratchet-wheel are elevated by the
eccentric I°, no rotary motion of the gear-
wheels will occur, but the pawl will play over
two teeth of the ratchet-wheel and take a new
position beyond the second tooth. The gear-
wheels and ratchet-wheel will be carried up
beyond the reach of the pawl, and the latter
will then be drawn against a pin % and re-
main there until the descent of the gear-
wheels and ratchet-wheel. Upon the descent
of the gear-wheelsand ratchet-wheel the pawl
will impart a short rotary movement to the

ratchet-wheel, and consequently to the two

gear-wheels. This motion in the present in-
stance will be a quarter-rotation.

~ Affixed to the gear-wheels 3+* are sprocket-
drums 2% ¢*, with which are engaged chains
I’ 1%, comprising jaequard - cards 2%, whose
construction is best shown in Fig. 2. The
drums are square, and each surface corre-

75

80+
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sponds in size with a jacquard-card. The .

drums of course are rotated a quarter-turn
each time that the ratchet-wheel % and the
gear-wheels ¢* ¢** are similarly rotated. As

they are rectangular, they will always stop

with a flat surface presented upwardly. To

make sure that they shall always stop with

the upper surface exactly in a horizontal po-
sition and to prevent them from accidentally
turning, I combine with them a bar %, which
extends across them near one side and coacts
with rollers %7, with which the corners of the
drums are provided. This bar has connected
to 1ts ends rods +%, that extend downwardly
through brackets on the bars 7 and below
these brackets are fitted with springs 439, which
rest at the lower ends upon cross-pins passing
through said rods. Thus it will be seen that
the bar ¢* will be held downwardly by spring-
pressure upon the rollers °? of the drums and
also upon the eards which happen to be at the
top of the drum, and yet this bar may rise to
permit of the rotation of the drums. Refer-
ence to Iig. 5* will show that the top of the bar
1** has a horizontal extension ¥ from one side.
This extension is to cover the space between
the two drums, and henece between the two up-

- permost jacquard-cards.

It will be seen that the uppermost jacquard-
cards are beneath the needles ¢'. 'The cards
are provided with holes ¥, and only those
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needles whose lower ends can pass through |
such holes will be left unmoved when: the ]
~c¢ards move upward.

The holes "' are differ-
ent in the different cards. “The holes " of

alternate cards are narrowed at one end, so
that they will only permit the lower extrem-

ity of the opposite needle to pass. through

i O

- of the knitted fabric—as, for instance, along_
an edge which will subsequently form part |

20

without permitting the lng ¢’ to pass thr ough
Thus the needles which are at the narrowed
ends of these holes will be moved upward a
less distance than the others. The needles
thus operated will be working along one edge

of that seam or point of union which occurs
at an angle in the heel portion of a stocking
where the work turns at apprommate]; a
right angle.
JHSt deserlbed less far than the remamder
will be the last- -operated needle in its course

of knitting or stitch-forming, and by reason
of the fact that it is lifted less high than the

others it will at the next stucceeding Opera-
tion have a second loop formed around it in
contiguity with the la.t previous one instead
of being made as an independent loop for a
stiteh. .Thus a double loop will be formed,

because the next to the last loop will not be
released,. by reason of the shorter upward

movement of the needle. In the diagram of
Fig. 12 the lines d** and d** show the paths

at the commencement of each reciprocation

0

which the needles lifted less far than the other
needles will take, and the paths d* and d*»
will meet as the stationary cam D#* eontaetq
with the two kinds of needles. :

I will now describe the holddowns. They
consist of a niimber of independent radially-
arranged bars J, having hooks 7, which ex-
tend f’rom pomts mtennedxdte of the length

of the bars upwardly and toward the axis of

thecam-cylinder, and lugs j', extending down-
wardly from near their outer ends. The i m-
ner ends of these bars extend into a ring 7%,

which is fitted into a rabbet formed in the
~upper part of the c¢ylinder A and engaged

with it, so as to be stationary. In the_ exte-
rior of the upper portion of the ring 4% is a
circumferential groove 7%, into which ‘the in-

ner ends of the holddown-bars J extend. In

the upper end of the eylinder A are a num- .

ber of radial notches, throagh which the

- holddown-bars extend and by which they are

53
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held in position, so that they eannot rotate
with the cam-cylinder D, but can only slide
longitudinally toward and from the axial line
of said cam-cylinder.

In the bottom of a 1mn'J that is arranged
above the cam-cylinder, it bemn' held in place

by lugs 7°, fastened io the upper portion of

the cam-cylinder and having hooked upper
ends extending into a circum felentla.l rrwove

65 j*, with \\hl(}h the exterior of said ring 4* is

provided. In the upper part of the cam- -cyl-

lurf's g
77 j“‘;”’ale arranged within the recess ;% near

ner clrcumference thereof.
of cams codperate with the lugs j' of the hold-"
‘down-bars to shift said holddown-bars radi- -
‘ally inward and outward.

Each needle which is lifted, as

‘the lever d®.

said figure.

The outer ends of the
holddown - bars extend over the top of the
cam-cylinderDand mtmadlal notches formed |

‘wheel 3, having a V- shaped groove.

of lhé holddown- bars extend. Cams

the outer c1rcumferen(,e thereof, and cans
7“ 7% are arranged in said recess near the in-
These two sets

Owing to the ra-
dially-inward movement of the “holddown-
bars they intermittingly hold the knitted

fabric while the needles ascend, and they op-
| erate upon the fabrie with a pl‘lsh]nﬂ- move-’

m ent.

T will now descube the th1ead ﬂ'ulde As

‘hele shown, it consists, _essentlally, of an eye

K, rigidly aﬂned to a bar %, that is hinged at

I’ to a bloek k?, the latter being fitted to slide

vertically npon a post /7 fastened to the
block d, that is attached to the exterior of

the cam-cylinder D. The sliding block %2 is

connected, by means of pivot-pins k“, with
When the lever d** is raised
or lowered at that end or arm which is con-
nected with the sliding block %2, the latter

will be imparted to the thread-guide. Dur-

¢
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| will be similarly moved, and such movement

ing the operation of the thread- frmde it does

not have e any oscillating movement upon the
pivot- pin 71.,, because just forward of said
pivot-pin it is supported upon a shoulder por-
tion of the sliding block k% The object of
the pivot-pin &' is to permit the thread-guide
to be drawn backward out of the way. A
ring k° is rigidly econnected to the bar & and
encircles all of the needles when the latter
are elevated, its purpose being to preclude
the latches of the needles from being acei-
dentally moved out of their proper position.

‘When the bar £ is swaung back upon the
pivot-pin &', not only the thread- guide K, but

also the rmﬂ' k’, will bemoved out of the way.

The thread-—ﬂ'ulde Is reciprocated vertically at
the time that the cam D* is shifted into and
out of its operative position, and hence when
a change of work occurs. The advantage of
this w111 be seen—as, for example, when the
change is from straight knitting.to work re-
quiring the jacquard mechanism. The cams
D’ ard D?, Fig. 12, being then in operation,

‘the throw of the needles 18 thereby lessened
‘and the point at which the needle takes the

yarn is less elevated, as will be clear from
It is at this time the thread-
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guide is lowered. Thus my thread-guide is

‘automatically adjusted into the most advan-

tageous position for delivering the thread to

'the needles while they are performmﬂ‘ differ-

ent Kinds of work.

I will now describe a tension mechanism
which I havo illustrated. T designates the
threads. They may be taken from spools in

the ordinary manner. Each passes up through

a guide [, made in the form of an eye in a
pla,te L, thence through an eye ', extending
from the side of a bar /%, and thence around a

inder is an annular recess 4% into mhlch the | the Wheel [ a.c,h thread passes through an
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25 designates such a thread.

8

ey 0_/‘, arr mwod upon a rocking 1)1{1&3/ \ﬂgwh
is fuleruined Ly a pin or serew (7, lun_lnu‘ an
oscillating connection with the lhu [*.  Jach
plate £ nommlly bears against 2 hub extend-
s ing beyond the sides of the corresponding
wheel #, thus acting as a brake. I.eaving
‘the eye é* each thread pmse% up through an
eye I in a rod /5, which is fastened to a sleeve

{", that is mounted u pon a stud (Y, attached

10 to a side of the bar %, a spring {!! being coiled

around such sleeve and connected at one end
therewith and at the other e¢nd to a station-
ary part. - 'Fhe tendency of the spring is to
raise the rod /5, and hence this rod operates

15 .with a spring tension upon the thread pass-

ing through it. I'rom the loop [" each thread
- passes down through an eye in the plate /[
and is delivered to the thread-guide IX. Each
rocking plate [° is at the rear end connected

20 with one end of a spring {'*, which at the other

end 1s connected with a post '3, at whose up-
per end the bars L and /% are supported.

I will now describe mechanism whereby a
supplemental thread may be introduced. 'IY

spool or other suitable source through an eye
t, comprised in the bar L, thence downwaldly
throurrh an eye t, prm*lded in the forward
end of a lever (*, thence down through an eye

30 {3 provided in the forward end of a bar ¢4, and

‘from thelatter through a guide #, and thenee
to the thread-guide X The bar £ 1s fastened
rigidly to the post '3, The lever #* is fal-
crumed by a pin {° to the bar{'. DBetween the

35 rear end of the lever £ and the bar ¢ is a

spring ¢, that is compressed every time the
forward end of the lever {° is raised. Hence
this spring has a tendency to depress the for-

ward end of the lever#. Two rods®are piv-

40 otally connected at theirlower ends by means

of a pin ?’ with the forward portion of the le-
ver t*. Oneof them isshown in IFig. 17. The
other is in rear of it and of similm construc-
tion. Each of these rods extends through

45 one of the plates [° and has a head above said

plate. The lever {* extends over a rod (.
During the time that the cam-cylinder is ro-
tating this rod occupies the position shown in
dotted outline in Fig. 17, and then it permlts

50 the lever #* to descend into the position in

which it is in said figure represented by dot-
ted lines. . When the lever descends to this
position, a protuberance ¢!, with which its

under side is provided near the forward end,
55 drops into a socket formed coincidently
the eye ° and grips the thread T' there, so

with

that it may be broken off at the needle to
which it then extends. The lowering of the
rod ¢" to the position thus deseribed also per-

6o mits the guide #° to drop into the position in

which it is represented in dotted outline, be-
cause a prop %, extending from the rod #° to
a position beneath the shank of the guide 7°,
will be sufficiently lowered. Thus the thread

65 T’ after being broken will be shifted to one

side, as s.hown in dotted outline. It will be
seen that the guide #° is pivotally connected

- with the bar ' by means of a pm {15,

1he thread-guide.

It passes from a-

~of the tension upon the main threads.
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the cam-cylinder is -oscillating the rod (" is
clevated to the position in which it is repre-
sented by full lines in I'ig. 17, and the extra
TV is allowed to pass {reely through

thread ”
the eye /7 of the bar {'. The free end of the

thread will by the raising of the guide 7° be
adjusted into a position where it may engage

with the main threads, so as to be car rled into
I may here remark that
both the main threads T'are brought together

by passing through an eye (%, formed at the

outer end of the bar?'. When the lever £ is
lowered, its rods 7% depress the plates {5, thus
leaving the rollers [* free to rotate. These
plates [° are automatically moved away from
the wheels [ whenever the tension of the
threads T pulls down the rods 8 until the
eyes (' of sald rods act upon the adjacent
ends of the plates {>. Therod {!° is pivotally:
connected at the lower end with an arm ¢4,
affixed to a rock-shaft ¢°, at whose other end
is an arm 7' which at its outer extremity is

forked to embrace a pin tY, carued by the
. tappet-block 7.

‘The opelatlon of the thread-feeding means
may be briefly described as follom The
plates [° normally bearing upon the hubs of
wheels [? produace a tension npon the thread
T. The rods [® are sprung downward as the
thread is drawn through the guide K; but
whenever the eye {7 on rod £’ is drawn down
to contact with plate [° it tends to lower said
plate, relieving, partly, the pressure upon the
hub of wheel /2. and thus a control is afferded
The
auxiliary thread is shown to be controlled
from the tappet-block f, thouzh it may beé
controlled fromanyother partin 1 like manner.
When through the pattern-chain G the tap-
pet- block is elevated and the cams D’ D-?
thereby shifted aud the cam-cylinder move-
ment changed from & rotary to an oscillating
one, the rockmﬂ' shaft 7 1s actuated thmun'h
the arm #© and the part {1 upon the tappet-
block, Figs. 1 and 2. This serves to elevate
rod i“} Fig.17,and with itthe auxiliary-thread
onide £, the lever {2, and the rods 8, thereby
Ieleasmn‘ the duulmry thread at the eye 13,
camyinn‘ the loose end thereof into proximity
to the main threads at the guide I, through
which the two may then pass tOﬂ‘ether, and si-
multaneously releasing the tension-plates &,
apply the tension to The main threads, as

abovedescribed, the parts then oceupying the'
positions shown_in full linesin Fig. 17. \Vl;len
‘the tappet-block is lowered, tliese movements

are reversed, the parts taking the dotted-line
positions, and the auxiliary thread cnt off.

Obviously by employing a suitable pattern-

chain I may widen or enlal ge any desired por-
tion of a stocking.

What I claim as my invention, and desire
to secure by lLetters Patent, is—

1. In a knitting-machine ha,vmn' a mechan-
ism for operating the needles, the combination

| of means for rendering said mﬂchamﬂm inop-
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~ means for operating them,
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‘bination of two sets of vertical

the longer set
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erative, and an auxiliary needle - operating
means, |
the--ja-cquard-emfds_;1daipted to actuate nee-
dles when the usual needle-operating mech-
anism is not operating,
are caused to knit. .

2. In a knitting-machine, the combination

of two sets of needles, knitting-cams for op-
erating the need.s of the two sets, and a

jacquard mechanism for actuating the nee-

dles of one set when the said knitting-cams

‘are not operating.

2 In a cireular-knitting machine the com-

bination of two sets of vertical needles, knit-’

ting-cams for operating both sets, meaus for

rendering said cams inoperative, a jacquard
mechanism for elevating needles of one set,

a lowering-cam, and means for retaining the
needles of the one set in their elevated posi-
tion until acted upon by said lowering-cam.

4. A knitting-machine having needles and
in ‘combination
with a jaequard mechanism for actuating
needles and means for. operating the Jac-

quard mechanism when the first-named nee-

dle-operating means is inoperative. _
5 1In acircular-knitting machine, the com-

tating cams for operating both sefs, means 10
render said cams inoperative relatively to the

needles, and pattern-cards for actuating nee- .

dles of one set to effect widening or narrowing.

6. In a circular-knitting machine the com-
bination of two sets of needles of different
lengths, a mechanism for operating both sets,

a device for rendering said mechanism 100p-

and a jacquard mechanism for ac-
the

erative,
tuating the set of longer needles while
other set is not operating. - \

7 In a cireular-knitting machine the COIN-
bination of a long set of needles and a short

set, rotating cams for operating both sets, a

device for rendering the cams inoperative,
means for controlling said device, and a jac-

gquard mechanism, also controlled by the said

means, and adapted to contact directly with
of needles to operate such nee-
dles while the other set is inoperative.

3. In a circular-knitting machine, the com-
bination of two sets of mneedles, a cam ad-

_ justable into and out of position for operat-

55

“dles arranged 1in

6o

ing needles, and & jacquard mechanism for
actuating needles of one set, the said jac-
gquard mechanism thrown into and out of op-
eration alternately with the said cam. |

0. In a circular-knitting machine the com-

bination of a needle-cylinder, two sets of nee-
said cylinder,
ing tails projecting beyond. the needle-cylin-
der, cams for operating said needles adapted
to bemoved into and out of operative position

relatively to the needles, means for effecting
~ the said movements of
 cards adapted to engage the projecting tails
‘of needles of the one sk to actuate such nee-
“dles, and a jacquard mechanism for operat-

said eams, jacquard-

ing said cards.

comprising a jacquard mechanism,

whereby such necdles

needles, ro-

ate such needles,
eylinder for codperating with said jacquard

one set hav-.

-9

' 10. Inacircular-knitting machine,the com-

bination of a needle-cylinder, two sets of nee-
dles fitted to said eylinder, one seb being of

| greater length so that the tails thereof may
project beyond the needle-cylinder, suitable
" | eam mechanisin having cams for operating

the needles of both sets, means for actuating

‘said mechanism, means for moving a cam or

cams into operative or inoperative positions,
so that the needles of neither set may be op-
erated by such cams, and a jacquard mech-
anism for engaging directly the projecting
tails of a part or all of said long need.es to
operate such needles, the said jacquard mech-
anism being thrown into operation automat-
ically, when the said needle-operating cans

' are moved into inoperative positions.

11. In acircular-knitting machine the com-

‘bination of two sets of needles one set being

of extra length, a cam mechanism for each set
comprising needle-operating cams, a means
for moving both mechanisms into inoperative

or operative positions, a jacquard mechanism

for elevating needles of the longer set when
<aid cam mechanisms are in inoperative po-

| sitions, and cams for cobperating with said

jacquard mechanism by lowering such nee-
dles. .
12. In a circular-knitting mmachine the com-

70
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bination of a.needle-cylinder, two sets of ver-

tical needles arranged therein, one set having
tails projecting beyond the needle-cylinder,
a cam-cylinder, cams carried by the cam-cyl-
inder for operating said needles, means for
moving cams into and out of operative posi-

100

tions relatively to said needles, whereby

neither set may be operated by such cams, &

jacquard mechanism for engaging the pro-

jecting tails of the one set of needles to actu-
cams carried by the cam-

mechanism, means for rotating said cam-cyl-
inder, meaus for oscillating the cam-cylinder,
said rotating means being in operation when

the first-named cams are in operative posi-

tions, and said oscillating means and the jac-
quard mechanism being in operation when the
said cams are in inoperative positions.

13. Ina circular-Knitting machine the com-
bination of a needle-cylinder, two sets of ver-
tical needles fitted thereto, a cam-cylinder fit-
ted to rotate or oscillate concentrically with
the needle-cylinder cams carried by said cam-
cylinder and fitted to be moved into and out
of operative positions relatively to the nee-
dles, means for rotating the cam-eylinder,
means for oscillating it, a step-by-step pattern
device for controlling said cam-cylinder ro-
tating and oscillating means, SO that either
thereof may be caused to actuate the cam-
cylinder, means controlled by said pattern de-
vice adapted to move said cams: into opera-
tive positions when the cam-cylinder is be-
ing rotated, and into inoperative positions
when the cam-cylinder isbeing oscillated,and
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means other than said cams including pat-

| tern-cards for actuating needles of one set
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means for oscillating

when the cam-cylinder is being orséillhate_d_ for
effecting widening in the knitted fabric.

14, Inacircular-knitting machine the com-
bination of a needle-cylinder provided with:

means for oscillating it and means for rotat-
ing it, a part fitted to
the cylinder, means operated by the moving
of said part for shifting the power from the
cam-cylinder-oscillating means to the cam-
cylinder-rotating means and viee versa, the
sald part adapted to be moved to and from
the cam-cylinder through engagement with g,
projection upon the cylinder, in connection

with a spring, a pattern-chain for controlling

the engagement of the said partand said pro-

Jection, whereby the pattern of said chain
controls the rotation or oscillation of the cam-
cylinder, and mechanism controlled by the

sald pattern-chain’ for rendering one set of |

needles inoperative when the cam-cylinder-
oscillating means is operating. |

15. In a circular-knitting machine the com-
bination of a needle-cylinder provided with

ing it, a part fitted to move toward and from
the cylinder, means operated by the moving

~of said part for shifting the power from the

}

cam-cylinder-oscillating
cylinder-rotating means and viee versa, the
sald part adapted to be moved to and from
the cam-cylinder through engagement, wit}l a

means to the cam-

the engagement of the said partand said pro-
jection, whereby the pattern of said chain
controls the rotation or oscillation of the cam-
cylinder, mechanism controlled by the said

pattern-chain for rendering one set of nee- |

dles inoperative when the cam-cylinder-os-
cillating means is operating, and jacquard
mechanism for offecting knitting operations
of the remaining needles when the one set is
thrown out of operation. |

16. In acircular-knitting machine the com-
bination of two sets of needles, a jacquard
mechanism for engaging one set, means for
driving the jacquard mechanism, a recipro-
cating part, as 7, for controlling said driving
means, pin /7 and a pattern-chai

stantially as specified. o

17. Ina circular-knitting machine, the com-
bination of a needle-cylinder, two sets of ver-
tical needles fitied thereto, the needles of one
set having tails which project beyond the said
cylinder, a cam -cylinder adapted at some
times to be rotated about said needle-cylin-
der, and at other times oscillated about it,
movable cams ecarried by said cam-cylinder
for operating needles, a mechanism for ro-
tating the cam-cylinder, mechanism for oseil-

lating it, a source of power for actuating said |

mechanisms, a device for shifting the power
from one to the other of sald mechanisms, a

move toward and from

it and means for rotat- |

n operating
pin 17 to eontrol said reci procating part, sub- +

sets of needles inoperative, a

| move with the cams and
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‘the eylinder is
to an inoperative position
is being oscillated, a jac-

an bi)érative position when
being rotated, and
when the cylinder

quard mechanism operated from thesaid cam-

"0

cylinder-oscillating mechanism and adapted

to contact with' the tails of needles project-

ing beyond said needle-cylinder to elevate -

such needles to knit, and cams for lowering
the needles that are
mechanism, *

18. Ina circular-knitting machine, the com-

bination of two sets of needles, rotating cams
for operating the two sets of needles, means
for moving said cams so as to render both
movable tap-
pet-block carrying 3 tappet for operating the
cam-actuating means, a Jacquard mechanism
operating directly on the shanks of one set
of needles, and driving mechanism for the
Jacquard mechanism, said driving mechan-
1Ism being controlled by the movement of the
tappet-block; substantially as specified.

19. . Ina circular-knitting machine the com-.

bination of two sets of needles,
erating the two sets of needles,
for rotating or oscillating the cams, means
for moving said cams so as to render both
sets of needles Inoperative, a tappet- block
supported so.as to be movable, and adapted
Lo engage said last-named means, a jacquard
mechanism contacting directly with the tails
of one set of needles, driving mechanism for
the jacquard mechanism, said driving mech-
anism being controlled by the movement of
the tappet-block, and a device adapted to
serving to impart
movement to said tappet-block. -

20. Ina circular-knitting machine,the com-

bination of a needle-cylinder having vertical
needles arranged therein, a cam-cylinder hay-
ing cams for operating said needles and adapt-
ed at some times to be rotated about said nee-
dle-cylinder, and at other times to be oscil-
lated about it, means for rotating said cam-
cylinder, means for oscillating it, a suitable
power for actuating both the said means, a
slide for shifting the power from one means
to the other, a projection earried by the cam-
cylinder for actuating said slide,a correspond-
ing part carried by the slide adapted to be
moved by said projection when the former is
in the path of revolution of the latter, a de-
vice for effecting arelative change of position
between the said projection and the said part,
means for actuating said device to cause the
ongagement of the said parts at suitable in-
tervals in the knitting operation, means for
retaining the slide when it is moved by said
projection, means for
suitable intervals in the kunitting operation,
and means for moving back the said slide,
substantially as specified. . |

21. Ina circular-knitting machine the coIm-
bination of a needle-cylinder having vertical

pattern - chain for controlling said device, | needles arranged therein, a cam-cylinder rota.-

mmeans controlled by said
shifting cams carried by the cam-cylinder into

tably mounted without the needle-cylinder, a
needle-operating cam earried by the cam-cyl-

elevated by the jacquard .

releasing the slide at
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“inder, the said eam fitted to shift into and

out of operative position, a ring surrounding

the eam-eylinder, and provided with oppo-
sitely-arranged pivots, constructed to be ro-

tated with the cam-cylinder, means interme-

~diate the said ring and said cam whereby the

ring may effect the shifting of said cam, and

 a part for actuating said ring atsuitable times

1O
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- initial position, and a pattern-chain for vary-
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in the knitting operation.

22. In a circular-knitting machine the com--

bination of a needle-cylinder, needles carried
by said eylinder, a jacquard mechanism hav-
ing means for operating it for raising said
needles, a cam adapted to be oscillated about
said needles for lowering said needles, the
said ecam being adjustable, and means for
varying the position of said cam, whereby the
length of stiteh may be varied to any desired

length between the shortest and longest ex-

tremes, substantially as deseribed.

23. Ina circular-knitting machine the com-
bination of needle-operating cams movable In
the direction of the length of the needles, a
cam D8 forshifting the needle-operating cams,
a lever d3 for operating said cam D® a cam

projection d*! upon a rod, adapted to engage

said lever d*, to vary the position of the nee-
dle-cam, a second projection upon said rod,

-means adapted to be engaged by said second

projection for returning the lever d* to an

ing the position of said projectionsrelatively
to said lever d*, substantially as specified.
24. Inacircular-knitting machine, the com-
bination of two sets of needles, means for
throwing one of them out of operation, a yarn-
cuide adapted to be vertically adjusted for

‘operation with the other set of needles, and

means for adjusting said yarn-guide simulta-
neously with the throwing out of one set of
needles, substantially as specified.

25. In a knitting-machine a set of needles
operated normally from knitting-cams, said
cams, a jacquard mechanism for operating
needles when the said cams are not operat-
ing, means for changing the needle-operating
neans, and a yarn-guide automatically ad-
justed relatively to the needles, when the

-~ needle-operating means is changed, substan-

tially as specified. . _

26. In a circular-knitting machine the com-
bination of two sets of needles, means for
rendering one set inoperative, a jacquard
mechanism for codperating with the other
set, and a yarn-guide adjusted when the

jacquard mechanism is adjusted simultane-

L

-ously with throwing 01:13' the first-named set

of needles. |
97. In a knitting-machine the ecombination
of needles having lugs near their lower ends,
jacquard-cards for coacting with the needles
and having openings which at the end are
notched or narrowed to prevent the loop from
being thrown off the latch of the needles, at
certain times, and means for operating the
jacqguard-cards, substantially as specified.
28. Thecombination with knitting-needles,
of a jacquard-card adapted to coact with nee-
dles,and having openings which are notched
or narrowed at certain places, whereby the
corresponding needles may pass through such

60
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narrowed places only as far as the shoulder

of the needles, so that the loops may be pre-
vented from passing off the latches of such
needles, substantially as specified. -
29. In a knitting-machine, the combination
with a series of knitting-needles, of needle-
operating means comprising jacquard mech-
anism, and a means included in said jacquard
mechanism for causingtwo loops to be formed
on a suitable needle, said means adapted to
partly actuate said needle, whereby the loop
thereon may not pass off the latch of such
needle, so that such loop and the next stuc-
ceeding loop will simultaneously occupy said

needle.

30. In a knitting-machine, the combination

of knitting-needles arranged in series, a jac-
‘quard or pattern mechanism to operate a set

of needles variable in number and having
pattern-cards adapted to effect the operation
of the first or last needle of the variable set

75
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in such manner that such needle may receive -

a thread without casting off the previously-
formed loop and in the succeeding operation
cast off the two loops together. o

95

31. Inaknitting-machine, the combination .

of knitting-needles,jacquard-cards, jacquard
mechanism, the needles adapted to coact with
said jacquard-cards, portions of a jacquard-

card being open, the corresponding needles

remaining idle, other portions adapted to ac-

tuate needles, and a portion adapted topartly

actuate a needle, whereby a double loop may
be formed on such needle. -

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses. | -
| CHARLES J. APPLETON.

Witnesses: o
HERMANN A. KLEMM,
ANTHONY GREF.
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