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Patent Orrice.

J ObEPII A, BURLEIGII OF LAKEPORT NEW IIAMPbHIRE ASbIGNOR OF ONE-—. _
| IIALF TO J OSEPII OLI[‘[‘ORD MOORE OI‘ SAME PLACE '

KNITTING MACHINE

SPECIFICATION "‘ormmg pa,r‘t of Lettels Patent 'No 497 118, clated May 0, 1893

ﬁ.w phcmtion filed November 14, 1891. | SEI‘IEL] No. ‘111 375

(HU model )

To a»ZZ whom it may concermw: .
- Be it known that I, JOSEPH ALBDRT BUR-
LEIGH, a citizen of- the Umted States of

Ameuca, residing at Lak:epmt in the county.

~ 5 of Belknap, in the State of New Hampshire,

“have invented certain new and useful Im-
provements in Knitting-Machines, of which

the following is a speclﬁeatmn

This mventlon relatestoastr alﬂ*ht bed knit-

10. ting machine especially adapted f01 knitting
fashmned feet of stockings to which the legs
are afterward knit on as described in my

patent No. 475,263, dated May 17, 1892.
The object of the invention is to provide a

15 knitting machine which will knit the upper
foot portlon in-a continuous flat web, then

‘narrow and widen automatically to f01 m- a

seamless toe, then shift its mechanism auto-
matically and knit a straight web to form the | s
20 lower foot portion, then ,wud_en automatically

to form a ﬂ*usSet for the enlargement of the

~ instep portion, then narrow and widen auto-

~matically to fmm a seamless heel.

| - The machine illustrated will stOp dutomam-'
25 cally when the knitting of the foot is finished.
Figure 1 of the accompanying seven sheets
of d1 awings representsa planof this improved

~ knitting machme, the yarn tension mechan-
J1sm bem o omitted.

by being ornltted Fig. 3 represents a

3'5 ted. Fig. 4 represents an end elevmmn of

the rw*ht hand end of the machine as illus-
tmted in Figs. 1 and 2, omitting only the
Fig. 5 replesents;

yarn tension meehmnsm
an enlarged transverse seetlon of this im-
40 proved kmttlnﬂ* machine online 5—5 of Fig. 1

causes the movement of one of the cam drums
fornarrowing and widening. Fig. 7 represents
45 anenla.lwedtmnsvu&esectlonoft,hlmmpmved
“knitting machineonline7—7 of Fig.1. Fig.8
1epxesents in detail a rear elemtwn of the
~narrowing and mdemn{r mechanism. Kig. 9

representsonanenlar ned scale theoutel faceof

50 one of the cam dmms

‘uating jack bar in cross-section.

course and the adjustable stop therefor.
16 represents a perspective view of the mech-
‘anism for actnating one of the needle slides
for narrowing and widening.
sents a similar view of the mechamsm the
pawl being omitted and the stud and luﬂ' for
starting the drum out of the dwells bemn"_-
- Fig. 18 represents in perspective a

| Fig. 2 1epzeseut9 a front |
30 elovation thereof, the yarn tension mechan-
“ism, the lower portion of the frame and a por-
t101:1 of the driving mechanism carried there-
a rear
eleva,tlon thereof, the same parts being omit-

totheother. o
scale an elemtmn of the rear face of the o

longitudinal rods 29.

|

dle actuatmw cam bar with its attachments.

‘Fig. 11 Leprebeutb on an enlarged scale the
-under side thereof. Tig. 121@p1e8ents on an
enlarged scale, a rear elevabmn of the jack
‘bar f01 elevatmﬂ and depressing the sinkers.
Fig. 13 repreaents on an enl&wed scale a

sinker in front and side elevatmn and its act-
IFig. 14 rep-
resents enlar G'ed front and sechonal eleva-
tions of one of the selvage loopers and its act-

uat}.nﬂ' meehamsm I‘lﬂ* 19 represents an en-

la,rﬂ'ed side elevation of the actuating lever
f01 the adJusmw mechanism for the loose

- Fig.

shown,

grouping of the mechanism for actuating the
pawl which drives one of the cam dmmb for

‘moving one of the needle slidesin narrowing
and ﬁ*ldenmg, showing portions of the needle_

bar with one set of its actua,tuwea;mq this fig-

sinker actuating bar provided with an ordi-

nary cam tmcl{ slightly different in form
_from the track shown in Fig. 12.

Similar numerals and 1etters of reference '

indicate correspondmw pmts in the dlﬁerent
figures.

"The frame of this machme is of any suit-

able construction a,da,pted to support thework-
| ing parts.
Fig. 6 1e1:)resents a rear view in detail of one
of the levers for. controlling the pawl which

As shown 1t consists of two end

‘Fig. 17 repre-

. enlartred plau of the central portionof the nee- .
55

60

15

ure being designed to more dearly 1llust1 azte |
the means for shifting from one actunating cam-

Fig. 19 representson an enla,rfred[ 80

-- fm,mes or legged standards 20 and 21, which -

are connected in an ordinary manner by

A horizontal skeleton

shelf 23 is attached to the end frames on the

rear side near the tops thereof. This shelf is
provided with upright rods orspindles24 and
25 for supporting the bobbins 26 and 27 for

containing the yarn. A standard 28 shown

in the dlé’thﬂ“‘S as broken oft 1s attached to
I+ ig. 10 1ep1 esents an | this shelf a,nd sul}pmts the yam tenswn de-

95

100




10

vices which are of any suitable construction
and need not be herein illustrated or de-
seribed.

The end frame 20is provided with a bracket
30, see Iig. 1, attached thereto near the floor
and with a bracket 31 disposed at a higher
elevation. 'The latter has a transverse shaft
bearing 32 at its outer end. The end frame
20 1s provided with a shaft bearing 35 and
the end frame 21 with a shaft bearing 3.4.

A driving shaft 40 which may connect with
and impart motiontoa seriesof these machines
has its bearings in the end frames near the
floor. This shaft is driven in any suitable
manner, as by a pulley 41 and belt 42 con-
nected with the source of power, and 1s pro-
vided with a pulley 43 which is shown as

-~ grooved. A fixed stud 50 provided with a

20

- tion from the former to the latter.

boss 51 at its inner end projects from the end
standard 21 above the driving shaft and a ro-
tary sleeve 52 is disposed on said shaft. The
inner end of this sleeve rests againstthe boss
and a locking pin 53 1s passed through the
outer end of the studto hold the sleeve there-
in. This sleeve is provided with a grooved
pulley 54 and with a pinion 55. A belt 56
passing over pulleys 43 and 54 imparts mo-
An ordi-

- nary belt tightener 60, the details of which

30

35

40

45

50

91 on their shanks.

55

_ bring them into action.

6o

~which the heels of the needles project.

need not be herein described, is supported
in the end frame 21 and is actuated totighten
or loosen the belt for starting and stopping
the machine. |

Any suitable or equivalent means may be
used for connecting and disconnecting the
driving shaft and the operative parts of the

'maehme

A shaft 70 is supported in the bearings 33
and 34 on the rear side of the frame and ex-
tends at one end beyond the end frame 20,

being provided at one end with a gear wheel |

71 which meshes with the pinion 55 on the
sleeve 52. The shaft 70 is provided at its
opposite end with a beveled pinion 72 which
meshes with a beveled pinion 73 on a stub
shaft 74 supported in the transverse shaft
bearing 32 of the bracket 31.

This machine has an ordinary necedle bed
80 and a straight bank of horizontal latch
needles 90 adapted toreciprocate in said bed,
said needles being provided withlateral heels
About one third of the
needles at each end of the bank are provided
with elongated butts or shanks and are adapt-
ed to tilt in the bed to throw them out of and
A bank of sinkers
95 1s dl‘opOSed in the front face of the needle
bed in proper relation tothe needles for hold-

‘ing the loops of the work, said sinkers being

adapted to reciprocate vertically and being
provided with hooks 96 at their apper ends
and with heels 97 on their shanks. A recip-
rocating meedle actuating cam bar 100 is
ouided in blocks 35 and 36 at the tops of the
end frames, and provided on its lower face
with ecam grooves hereinafter described, into

of.

A

457,118

| sinker actuating bar 110 for actuating the

sinkers 1s guided in recesses at the ends of
the needle bed and provided with an ordinary
cam groove 111 on its inner face into which
the heels 97 of the sinkers project.

The needle-actuating cam bar 100 is pro-
vided at one end with a lateral stud 101. A
lever 120 is pivoted at its lower end to the
bracket 30 and provided atits upper end with
a slot 121 which engages the stud 101. 'This
lever is provided with flanges 122 which form
a guide-way extending longitudinally there-
A crank arm 75 is fixed by a serew 76 to
the outer face of the beveled pinion 73 and
carries at its outer end a crank pin 77 which
1s preferably provided with an anti-friction
roller. This erank pin engages the lever 120
between the flanges 122 thereof and plays in
the way formed thereby, causing said lever
to oscillate and the needle aetuatmﬂ' bar to
reciprocate.

The needle actuating cam bar is provided at
1ts 0ppOSlte ends with dependent lu 25102 and
103 for engaging the ends of the Smker bar
110 to actuate the latter. Adjustable bunters
112 and 113 are placed on the ends of the
sinker bar or in the lugs of the needle actu-
ating bar, being shown in the form of serews
which may be turned in or out more or less
to increase or diminish the throw of the

sinker bar. '

The needle actuating cam bar 100 is pro-
vided on its under blde with a cam groove 104
engaging the studs of the needles for thrust-
ing and retracting said needles.

Any suitable thread carrying mechanisin
may be employed. The drawings show a
thread-carrier 105 mounted on the needle act-
uating bar being hinged to a standard 106
and supported by a rest 107.

A rod 130 is supported in the end frames

and two cam drums 140 and 150 are mounted.

and adapted to rotate on said rod for actuat-
ing the widening and narrowing mechamsm
helemaftel descubed

The cam drum 150 1s p10v1ded on its pe-
riphery with a zigzag cam track 151 and on
its outer-end with s’egmental cams 152 and
153. The cam drum 140 is provided with a
similar peripheral zigzag cam track 141 and
with like segmental end cams.

The cam tracks 141 and 151 on the cam
drums 140 and 150 are each composed of four
parts « b cand d. The parts a which are used
in narrowing the fabric knitted to form the
upper portion of the toe incline from the outer
edges of the periphery of the cam drums to-
ward the inner edges thereof and the parts b
which are used in widening the fabric in the
formation of the lower part of the toe and in
widening for the gussets near the heel are in-
clined from the lower terminals of the parts

a toward the outer edges of the peripheries.
The parts ¢ come into use 1n narrowing for
the heel and incline from the lower termmals
of the parts b toward the inner edges of the
peripheries of the drums; and the parts d

70

75

80

go

95

100

105
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* which are employed in mdenmw for the heell-'"'
1inecline outward on the perlpherles
parts may vary in length to suit the require-.

10

.o 20.

25

_30.
turned ﬂanﬂ'es and the rear edﬂ*e of the nee-

cates of each other.

a9%, m

ments of the work:

The rod 130is provided with two bosses 131

&nd 132 fixed thereto near said cam drums

‘and brake arms. 133 and 1384 are fastened in

~ recesses in said bosses.
have brake shoes, as 135, (see Fig. 7) which
press against the inner perlphene&. of the
~drums 140 and 150 and hold said drums sta-
‘tionary when they are not actnated by their
driving mechanisms and permit them to turn
‘under the action of said mechanisms.

The cam drum 150 has fixed to its outer end

a toothed disk 154 from which three teeth are
omitted forming rests or dwells 155, 1566 and
157 and the ecam drum 140 has ﬁxed to its:

outer end a toothed disk 144, from which three
teeth are also omitted forming corresponding
rests or dwells. These cam dlums are duph-

The mdenmw aud narrowmﬂ' mechamsm

‘will now be described. A ﬂanﬂ'ed cunide plate
160 is attached to the under 51de of the nee-
dle bed at the rear thereof and near one end
thereof, and a similar flanged guide plate 161
is attached to the under %1de “of the needle

bed near the other end ther eof.  These guide
plates form gunide-ways between thelr up-

dle bed. A forked needleslide 162 plays back

- and forth in the guide-ways formed by the

35

lique mouth 165.

flanged guide 160 and another cam slide 163
pla}s back and forth in the guide-way formed
by the flanged guide 161.

_10[10'11:11(1111&1 Slots 164 provided with an ob-
‘Each of these slides has a

These slides have

step-by-step-motion when in operation, and
engages a needle at each inward step, and

releases a needle at each outward step in
the tisual manner.
each of said slides is provided near its for-
‘ward end on its outer face with a pin 166
which engages a slot or groove in the inner
Tace of the ﬂanﬂe of one of the

The lower loun'el arm of

gmde plates

~ for the purpose of holding said end against

R0

e

tached to said drums. .
are disposed on said rod adjacent to and out-

vertical play, and a cap plate 167, (see Fm 8)
attached totheneedle bed and pm,]ectmo over
a pin 168 on the front face of said slide near
its rear end serves to hold said end against
vertical play. Xach of these needle shdes 18

prowded with a recessed lug 169 which en-
gages the zigzag pempheml eam of one of the
cam drums.

the toothed disks 144 and 154 respectively at-

- side of said ratchet wheels and project be-

yond the peripheries thereof.

A pawl 181 is

“pivoted to the lever 180 and engages the teeth

- --__..mtchet Wheel

- of both the disk 144 and the ratchet wheel 170 |
~spanning the space between said disk and
A pawl 191 is pwoted to the |

These

‘the knitting operation.

These brake arms

“scribed, being elevated out of the
cam 193 and into the
‘when it is to be actuated by the latter, and
being depressed into the path of the cam 193

‘as aforesaid.

Levers 180 and 190

lower position.
‘verse slot 200anda pin 201 extending through-

lever 190 and enﬂ'a,e'es the teeth of both the

disk 154 and the mtchet wheel 171 , Spanning
the space between them. These pa,wls Serve

70

to impart a step by step motion to said disks

and ratchet wheels at certain periods during

nect the lower ends of levers 180 and 190 with
the frame and operate to swing said levers
toward the front side of the ma,chme, retract-

ing their pawls and causing said pawlsto en-
gage fresh teeth of the 1atehet wheels and

dlsks The lever 180isactuated by cams 183

and 184 secured to the reupwcatmw needle:
actuating bar 100, and the lever 190 is actu-

Springs as 192 con-

75

80.'_:

ated in a similar manner by cams 193 and 194

on said bar.
end of said barcomesin contact when reqmred

with a slnftmcr arm 196 connected with said le-
veri90onthe 011t stroke of theneedle barfrom

right to left and swings sald lever backward

“causing its pawl 191 to1 move the ratchet wheel

171 the distance of one tooth and likewise

to move the ratchet disk 154 a corresponding
distance when in engagement with the teeth |

of the latter; and the cam 194 attached to
the needle. ac,tuatmfr bar a little to the right
of the center thereof comes in contact when

required with said shifting arm 196 on the
in stroke of said bar from left to right. The
cam 194 is disposed in a plane above the cam
193, and the arm 196 is shifted into position

fo be actuated by either of said cams at the
proper time by the mechanism now to be de-

and out of the path of the cam 194 when it
is to be actuated by the former.

talled recess in which a dove-tailed slide 195
plays.

in pomtmn to be actuated by cam 194 or into

‘position to be engaged by cam 193, a lever

198 18 pivoted at its outer end to the needie

This lever
190 1s prov;tded at its upper end with adove-

Thecam193 near the right hand

go

100
_ path of the
path of the cam 194

o5 :

T'he shifting arm 196 is attached to
this slide, and - smd Shde is provided with a
stud 197. -
In order to effect the mlamﬂ' and de]press-
“ing of the slide to bring the sh1ft1nﬂ' arm 196

115

bed and provided atits inner end with a foot

199 which is engaged by the end cams 152 |
rand 153 of the cam drum 150. The innerend

of this lever is provided with a rearwardly

extending forked arm 202 which engages the

. 1 stud 197 on the slide 195, and serves to lift
Ratchet wheels 170 and 171 are dlsposed.

on the fixed cam rod 130 outside the cam
‘droms 140 and 150 and a short distance fmm

and depress said slide to shift said arm 196

erates to depressthe lever 198 when said cams

120"

The end cams 152 and 153 :
serve to raise said slide, and a spring 203 at-

tached to the underside of the needle bed op-

pass out of contact therewith, said spring

thus serving to shift the arm 196 into its
The lever 198 has a trans-

said slot into the needle bed serves to hold -

sald 16V61 in plaee and hml.ts the 08011]1.?Lt1011_

thereof

I

125_-: | |
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- eourse 1n the work.

50

40%,118

Oorreqpondmo mechanism is connected | greater or less extent accmdmﬁ‘ to the dis-

with the lever 180 whereby it is actuated by

cams 183 and 184.

The inner face of the ratchet wheel 171 is
provided with a sprocket flange 210 and an

endless pattern chain 211 passes over sald

sprocket flange and over a grooved guide

pulley 212 d18posed on a stud 213 on the end
frame 21. This pattern chain is provided
with pins 214 and 215 which engage lugs 216
and 217 on the adjacent face of the toothed
disk 154 for starting said disk at the proper
time when the pa,wl 191 rests in one of the
dwells or blank spaces 155,156 or 157 of sald
disk. When once started the pawl will turn
the wheel step-by-step until the next dwell is
reached. Theratchet wheel 170 has a similar
sprocket flange, and a corresponding sprocket
chain 211" passing over said flange and pro-
vided with similarpins serves to engage simi-

Jar lugs on the adjacent face of the toothed

disk 144 for starting said disk at the proper
time when the pawl 181 rests in one of the
dwells or blank spaces of said disk.

The sprocket chain 211 isprovided with two
trippers 2183 and 219 for actuating a lever 220
which is supported on a pivot 221

The needle actuating bar 100 is provided on
its under side with a slide plate 230 which has

a movement indicated in dotted lines in Fig.

11,
which
said needle bar.
with oblique slots 284 and 235 is mounted on
the upper side of the needle bar and secured
thereto by screws 236 and 237 passing through
said slotsinto said bar. This upperslide plate
is provided with a straight longitudinal slot
238 through which the stud 251 attached to
the under slide plate 250 passes.

The lever 220 is provided with an arm 222
and when the lower end of the lever 1s en-
gaged by one of the trippers 218 or219 on the
qprocl{et chain 211 the arm 222 1s thrown down
onto the top of the needle bar just before the
needle bar finishes the outstroke. The end
of the top plate 233 then comes in contact
with said arm and said plateis arrested in 1ts
movement. The needle bar continues to the
finish of the stroke and said plate is thereby
shifted slightly rearward by the action of the
studs 236 and 237 in the oblique slots 234 and
235. 'This shifting of the top plate causes a
corresponding b&C]&. ward movement of the bot-
tom plate 230 whereby its beveled end 18 pro-
jected farther into the cam groove 104 and the
needles are caused to move tmthel backward

making longer loops to constitute the loose
An adjustable stop or
screw 228 provided with a tapered end passes

This plate is provided with a stud 231
passes through a diagonal slot 232 in

- through the cap plate 36 and isengaged by the
~ inner end of the arm 222, said arm bemﬂ bev-

eled as shown in Fig. 156. T'he leverto which

‘the arm is attached issupported loosely onits

pivot 221, and when the arm is swung down
its beveled end comesin contact with the end
of said stop and is forced toward the left a

tanee the screw projects. This adjustable

stop serves to regulate the position of the le-
ver arm and control the length of the loops of
the loose course inasmuch as the position of

the arm determines the length of the stroke
of the shifting top plate 233.

In kmttmn' a straight portion of fabric of
less width tha,n the bank of needles, selvage
loopers 240 and 250 are employed which are
brought into and tbrown out of action auto-
matwally forforming selvages on such widths
of fabric. Kach of these loope1s has a broad
shank provided with a central closed vertical
slot, as 251, (see Fig. 14) a vertical slot as 252
at its lower end and a lateral notch, as 253.
An attaching screwas 254 passes through the
slot 251 into a plate 245 disposed at the front
edge of the needle bed and serves to secure
the looper thereto and permit it to play ver-
tically thereon. A guide pin, as 256, passes
through the slot 252 into said plate 245 and
serves to cuide and steady the looper in its

vertical movements and prevent lateral play
‘thereof. These loopers are operated by bell-
“crank levers 260 and 270 respectively, one of
| which will now be described.

The bell-crank lever 270 is swiveled on a
pivot 271 on the plate 245 adjacent to the sel-
vage looper 250. The upper end of thislever

“engages the notch 253 in the shank of the
| Ieopel as shown in Figs.2and 14, Thelower
A slide plate 233 provided | _
' rearwardly and preferably provided with an

portion of this lever is bent downwardly and

anti-friction roller 272 which is engaged by

‘the cam 273 on the face of the cam drum 150,

r7

as shown in Fig. 7, and a spring 274, shown

‘in Figs. 2 and 14, tends to throw said lever
into posmon to be engaged by sald cam.-
bell-crank lever 260 f01 aetuatmw the selvage

The
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looper 240 at the left of the machine is cor-

respondingly operated by a similar cam 263

on the inner face of the cam drum 140, said
lever having a rearwardly extending bent
arm preferably provided with a roller 262 en-
oaging said cam, as shown 1n Kig. 8. When
the width of the f&buc belng knit i 1s to be in-
creased beyond the selvage loopers, the bell-
crank levers are released by the cams on the
inner faces of the cam drums140and 150 and
the springs, as 274, will then depress the

loopers and throw them out of action. After

the selvage loopers are thrown out,the needle
nextin a,dvmlc,e of the one on whwh the sel-

vage loop is formed moves forward and acts

as a looper,andalso In narrowing,the needles
act as loopers. As the narrowing and widen-
ing needles either take on or throwoff a loop
whenever they act as selvage loopers there is
no such drawing of the fabric and breakage

of selvage. stitches as would oceur if the

same needles acted repeatedly as selvage
loopers and held the margin of the fabriec.

Any equivalent actuating mechanism may
be employed for rendering the loopers auto-
madtic.

IIO

IT5

120

125

130

A delivery plate 280 over which -the work '




- falls is attaehed to the needle bed in flOl’Lt of

407 1'13;

- the needles, and a ﬂumd 281 surmounts the

_'bauk of n eedleu

Theneedle actuating bzéu 100 is provided on

itsunder side with a sy pplemental cam groove

290 and with a switch plate 291 which serves

~ to celose the cam groove 104 on one side of the

o

center of said: bar and open said bupplemen-_
tal groove 290, asshown in dotted lines, in Fig.
This sw1teh plate is connected by a pin

11.
292 passing through a slot in the needle bar

with a shde plate 293 disposed in a recess on

- the top of said bar, and confined therein by

ST
_UI

.: | Glllﬂled on - a- prOt 29b cngages said S’flld |

the slide 233. The plate 293 is provided with

a stud 294 and -an actuating lever 295 ful-

~ The outer end of the lever is provldeu with a

20

knob 297. On swinging thelever the switch

plate isshifted. ‘When the work is completed,
the switch is used to throw all the needles

into the supplemental groove whereby they

~aretakenout of action and the work 1emoved
- from the machine.

--foot of a stocking is knit.

In the use of this. machme a blank f01 the

In the usual way
of operating the machme the knitting begins

~ ata point a little above the instep pmtmn

- of the foot, cmd a. ﬂ&b WPb s kmt for a few

30

~ the leg.
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.;Lttach ment of the foot blank When CO mpleted;

to a cirenlar kmttmtr machme for kmttmrr on

the subsequent transfer to the cneular ma-
Then a straight web of a width and

if desired, in the common way of fmmmﬁ*

stockings, to a thread of a different color or'.
character to produce the toe.
ally narrowing portion is produced, then a
-~ gradually Wldemnwweb is formed and united
- -with the narrow ed portion,the narrowed and
widened - portions fmmmw a seamless toe.
- Then the toe thread is thlown out and the
- original thread brought into use and a flat
web of uniform w1dth is knit from the toe to
a point near the heel to constitute the lower.
foot portion or bottom of the foot.
gradually widened portion is knit for a few
courses forming gussets on opposite sides to
- counstitute: an enlml‘fement for the instep of
~the foot.
if a heel of a different color or characier 1S
~desired.
is formed to censtltute the front portion of

"Then a

Then the thlead 18 again changed,

Then a gradually narrowed por thll_

- the heel, and then a gradually widened por-

60

tion to conatltute the rear portion of the heel,

said narrowed and widened portions bemﬂ'-
| Thlf:.:
- narrowing and widening operation includes
more courses than thclt for the toe which
‘makes the heel larger than the toe.

knit together to form a seamless heel.

Then the
original thread is fed 1o the needleb and a

| few courses are knit in a straight web above

% '__:.the top.- of the heel to fmm a ma,rn*m for at-

|

t&ehment to the enculav maehme

from that of the body of the stocking, the top

of the heel forms a guide line for the attach--

ment. If of a thlead of the same color,

loose course may be knit at the top of the
" heel cmrespondmw to that at the top of the -
“The foot blank is then removed from
the straight knitting machine and its two op-
posite ends are run onto a circular knitting
- machine, the slack or loose course of the top
of the instep and the similar loose course or

instep. -

the color line at the top of the heel, ae_rvmﬂ*

If the heel
be composed of a thread of a different eolor
7”0

8o

as: ﬂ*mde lmes on which the needles of the elr- o

At a pomt a few courses from the
_ ---ben'lnmnn' of the knitting a loose course is
- -formed in the fabric to serve as a guide in
35
¢hine.
length suitable for the upper half of the foot
1S produced Then the thread may be shifted,

Then a ﬂl&dll-f

| form stitches in the usual manner.

The parts bemw in the pOblthIl shown in Flﬂ‘S _-

1,2 and 3 wherein the adjustable loopers 940

dles at the opposite ends of the needle bed

outside said loopers out of operative position,

the machine is started by moving the belt
tightener. The belt 56 then 1111pa1t% motion
flOIIl the main driving shaft 40 to the pulley

. aud 250 are in operative position and the nee-

9o

54 on the sleeve 52 carrying the pinion 55

which transmits motion to gear wheel 71 on
shaft 70; thence to bevel pinion 72 on the op-

posite end of said shaft; thence to the bevel
| gear 73 on the transvelse shaft 74; thence to
the crank arm 75 on said shaft; thenee to the

lever 120 to which the needle bar 100 is se-
cured. The needle bar is thus moved from

right to left and engages and moves the

Smker bar 110. : The needle cam on said

needle bar thmws forward and retracts all

100

the needles between the adjustable selvage

loopers 240 and 250 in its strokes from lﬂ'ht

to left and left to right. In its first stmke

from right to left at the beginning of the

kmttmﬂ* the first needle to the left of the sel-
vage 100per 250 receives the yarn from the

thread carrier and forms a stiteh, and all of o
I10

the needles between said loopers successwely
In this
stroke the yarn passes the selvage looper 250
without looping therein. ’When the needle

bar 100 has nearly completed its stroke from
right toleft the right hand end cam 193 there-

on comes in eontact with the qh1ftmo‘ arm

rog

o

196 connected with thelever 190 earryingthe |
pawl 191 and said pawl moves the ratchet

wheel 171 in the direction of the arrow, Fig.

, & distance of one tooth, without howevm

155 of  said dlbk This movement 0f the

120 .
movmﬂ' the ratchet disk 154 attached to the |
cam: dram 150, the pawl 191 being in thedwell

ratchet wheel causes the pattern chain 211at

the right of the machine to move one step,
and the1eby brings the pin 215 thereof one

step nearerthe lufr 216 on said disk. During
this stroke from rwht to left of the needle bal.

all the needles between the two selvage loop-

ers are brought intoaction by the needle cam
groove 104, and the first course of the work is

knit | The crank arm 75 then reverses the

needle bar 100 andsaid bar moving from left
to. T ight cauﬂes the reversing of the Slllkef bar
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-~ actuates the lever 180 carrying the pawl 181
at the left hand end of the machine and said
paw!l turns the ratchet wheel 170 the distance

- 20

6

110. In the passage from right to left the
yvarn passes under the selvage looper 240 and
on the return stroke from left to right the

yarn 18 looped over said looper to form the.

selvage stitch at that side of the fabrie.
When the first needle to the right of said

looper recedes it pulls off the loop from said

selvage Jooper and the succeeding needles to

the right continue the knitting, and another

course 1s knit on the fabric on the return
stroke. Near the end of said stroke theyarn
passes under the selvage looper 250, and on
the next outward stroke a loop is formed on

sald looper and taken off by the first needle

tothe left of said looper in the manner de-
seribed as regards thelooper 240. When the

needle bar 100 hLas nearly completed its.stroke

from left to right the end cam 183 on said bar

of one tooth, moving the pattern chain 211’

one step and leaving the ratchet disk 144 on
the cam drum 140 stationary, the pawl 181
being in the dwell of said disk corresponding
The needle
bar and sinker bar are reciprocated four:

to the dwell 155 of the disk 150.

- times more or less making eight courses more
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or less of knitting, which constitute the up- |
per or attaching margin at the top of the in-
step for attaching the foot to the circular knit- |
ting machine where the leg is to be formed. |

After the eighth stroke of the needle bar is
begun, being a stroke from left to right, the
trip 218 on the pattern chain 211 at the right
hand end of the machine comes in contact
with the lower end of the bent lever 220 piv-
oted on the lug 221 on the inside of the end
frame 21, and causes its horizontal arm 222

to swing downward into contact or nearly so

with the top of the needle bar. Just before
completion of the eighth stroke of the needle

bar, the right hand end of the slide plate 233

thereon comes in contact with the horizontal
arm 222 of said lever and is held stationary,
while the needle bar continuesto move, where-
by the position of said plate on said bar is
shifted rearwardly under the action of the
pins 236 and 237 on said needle bar acting on
the obiique slots 234 and 235 in said plate.
'T'his shifting of the plate 233 causes the slide
plate 230 which is connected thereto by the
stud 251 and disposed on the under side of
the needle bar,to shiftinto the position shown
in dotted lines in Fig. 11, whereby the cam
track 104 of the needle bar is changed so as
to increase the backward stroke of the nece-
dles on the next course, a distance of about a
thirty-second of an inch, whereby the loops
are elongated and a loose or slack course is
formed in the web of fabric, which serves as
a gulde in transferring it to the circular ma-
chine. When the ninth stroke, an outstroke,
of the needle bar is neariy completed, the left

hand end of the slide plate 233 comes in con- |

tact with the cap plate 35 at the left hand end
of the machine. The needle bar continues to

497,118

move, and the plate 230 is shifted back to 1ts
first position, and the needle cam groove 104
restored to its normal form, so that the loops
of the next course will be of ordinary length.

70

The normal position of the plate 233 on the

needle bar 100is a littietothe left of the center
sothattheright hand end thereof doesnotcome
in contact with the cap plate 86 at the right
hand end of the machine when said bar makes
a stroke in that direction. The trip 218 then
releases the lever 220, which is immediately
acted upon by a spring 225 and its horizontal
arm 222 lifted out of the path of the slide plate
233. The machine continues to work without
change until a sufficient number of courses
are knit to form the top of the foot, sayfrom

one hundred to one hundred and twenty

courses more or less, according to the size of
the stocking to be produced, the size of the
varn used and the gage of the machine, that
is the distance between the needles. Up to
this point the yarn loops over the selvage
loopers 240 and 250 in forming the selvage.

Then the thread may be shifted if desired,to

a thread of a different color or character to
produce the toe. o |

- To start the narrowing and widening mech-
anism for forming the toe, the pin 215 on the
pattern chain 211 at this point of the knit-

80
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ting comes in contact with thelug 216 on the -

ratchet disk 154 of the cam drum 150, see
Figs. 5,9 and 17, and moves said ratchet disk
the distance of one tooth,sothat the pawl19L
will in its next operation be withdrawn from
the dwell 155 therein and made to engage the

| teeth of said disk, the said pawl having rest-

ed in said dweil since the beginning of the
knitting operation at the top of the foot. The
cam drum 150 is thus brought under control
of the pawl 191 and furned the distance of
one tooth at each complete reciprocation of
the needle bar. The cam drum 140 1s actu-
ated in a similar manner. Each alternative
movement of the cam drums 140 and 150 moves
by the parts a of the zigzag cams 141 and 151
one of the needle slides 162 and 163 a suffi-
cient distance toward the center to depress
the shank of one needle at the outer end of
the bank of needles and throw said needle
out of action, thus narrowing the fabric one
stitech. Thisnarrowing operation is repeated

at each stroke of the needle bar until fthe

point of the toe is reached, the narrowing in-
clanding about twenty-six courses more or less.

Then thelever 198 at the rear of theend frame

21, see Figs. 8, 5 and 6, is lifted by the end
cam 152 of the cam drum 150 and the rear-

wardly projecting finger 202 of said lever 1is

raised thus lifting the dove-tailed slide 195 to
bring its arm 196 into position to be operated
upon by the right hand center cam 194, The
lever 188 at the rear of the end frame 20, is
lifted by the end cam of the cam drum 140
corresponding to the cam 152, and the rear-
wardly projecting finger 302 of said lever
which is like the finger 202 of lever 193, is
raised, thus lifting the dove-tailed slide 185

100
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o pomts of engagement with the recessed lugs.

B 497,'118“

sufficiently to bring the corresponding inner
angles of the cam tlacks 141 and 151 at the

as 1609 of the meked needle slides 162 z:md

- 163 and on the further rotation of the cam

IO

- and said slides will thence move in eutward'

direction step by step so that on each sue-
ceeding strokeof the needle bar 100, a needle

1'5

~ thegroupsof shifting needles until the widest
partof the toe ISIGaChEG

drums 140 and 150 the parts b of the zig- |
- zag cams 141 and 151 will act upon said shdee

and the movements thereof will be reversed,

1S resteled to action from the mner end of

The shifting from

- the end actuating cams 193 and 183 te the

20

3¢

_center actuating cams 194 and 184 is done in

orderthat the needles which have been thrown

out of action in narrowing may be brought
into action in widening in proper time w1th_
relation to the movemente of theneedle actu-

ating bar. If the end cams 193 and 183 were

" solely relied on, two courses of the same
~ length would be knit at the extremity of the

toe, as said cams 193 and 183 would not actu-
ate the pawl levers 190 and 180 in season to

throw intoaction the first needle in widening

at either end of the bank of needles befele

‘the thread carrier had passed said needle on

~ the outward or inward stroke of the needle

35

“pawl 191 to actuate the toothed disk 154 and |
moves the slide 163, releasing a needle before

40
- the completion ot s_md return stroke so that

45

- 53

;:_' '60_

actuating bar.
being blouﬂ‘ht into aetlen near the end of the |
| _return str oke of the necedle actuating bar in
knitting the last course at the extremlty of

The right center cam 194

the toe, causes the pawl lever 190 and its

said needle is in position to receive the yarn

~on the firstoutward stroke of the needle actu-
The
'pawlearlymw arm 180 is likewise thrown out |
of operative connectionwith the end cam 183
at the opposite end of the needle actuating
cam bar 100, and the left center cam 184 is |

ating bar in the widening operation.

brought mto operative connection ther ewith,

S0 that thesame movements of emlespeedmﬂ'
~parts occur at the left hand end of the ma-

chine alternately with these at the right ha.nd
end thereof.

~ During the narmmng and W ldemnn' opera-
tions the selvage loops are formed by the nee-
‘dles at oppoe1te ends of the bank next adja-
~cent the active stitch-forming needles, the
 yarn thread passing outside the selvage loop-
- ers 240 and 250 mtheut engaging them since
the needles adjacent said loopels bunwmep '
~erative do not draw in'the yarn at that point
80 as to cause it to pass behind the loopers.
- When the knitting of the toe is finished the
toe thread is thmwn out and the original
thread restored. At this time the pawls 181

bar.
which are still engaged by the parts b of the_'

drums 140 and 150 and said drums remain
stationary. A sufficient number of courses

are then knit to form a strip of aniform width

| to constitute the bottom of the foot, being the
same number of courses as knit fm the top

of the foot less the widened courses for the
instep.
p01t1011 the se lmne loonele take the thread
and form loops for the selvage and the pawls

181 and 191 remain in the dwelle as 157 of the
| toothed disks 144 and 154 and the cam drums

140 and 150 remain stationary. The point is
then reached where widening to form the gus-

sets for the instep enlar ﬂ*emeut becomes neec-
essary and the pins as 214 on the pattern

chains as 211, come in contact successively
with the lue"s as 217 on the ratchet disks 144
aud 154 of the cam drums 140 and 150 and

move said drums a sufficient distance so that

the pawls 181 and 191 are removed from the
dwells as 157 into which they fell on comple-
tion of the toe. At this pomt the cams 2063
and 273 on the inner faces of the cam drums

140 and 150 successively release the bell-crank

levers 260 and 270 and the springs 264 and

274, being thus permitted to act, depress the
--selvawe IOOPGIS 240 and 250 and take them

95

out of action. "The pawls 181 and 191 then
continue to move said drums the distance of
one tooth, at each reciprocation of the needle
Then the needle slides 162 and 163,

zigzag cams 141 and 151 of the cam drums,
again move step by step in outward direction
1eleesmﬂ* and throwing into action success-
ively the needles outmde the selvage loopers
at the outerendsof the bank of needles, which
heretofore remained outof action. Inwiden-

During the knitting of the lower foot

o _ aud bringing its arm which corresponds to 1 toothed d1sks 144 a,11dt154: e,tteehed to the cam
‘arm 196 into position to be operated upon

by the left hand center cam 184. At this |
“time the drums 140 and 150 have turned
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ing beyond the selvage loopers 240 and 250,the
Sueceecllncr needles beyond the stitch-forming

needles serve as selvage loopers.
theneedleshave thuebeen bronghtinto action,
a few courses are knit over the entire ba,nk

while the needle slides are at the outer angles
between the parts b and ¢ of the zigzag cams
141 and 151 of the cam drums 140 and 150.

Then the point is reached where the heel is

to be knit, and the thread is again shifted.

The. mwa,rdl_} inclined parts c of “the cams 141
and 151 then aet, throwing the needle slides
162 and 163 mwmd the distance of one nee-

dle at each stroke of the needle bar, and nar-
rowing for the heel oceurs, the ehdes 195 and

185 falhnn* and being engaged respectively by
the end cams 193 and 183 “of the needle bar
during the narrowing instead of by the center
cams 194and 184, This dropping of the slides
185 and 195 is effected by springs as 203, the

levers as 198 pivoted to the rear side ef the
end frames being released from contact Wlﬁh o
The
slides 185 and 195 remained in position to be
acted on by the center cams 184 and 194, af-

the end cams, as 1:)2 of the cam drums.

When all’ |
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ter the Wldel’llnﬂ‘ for the toe was completed in

and 191 fall info the dwells as 107 of the t order that they mln*ht be ready for use when
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the knitting of the gussets for the instep en- y
largement began. The change from the cen-
ter cams 184 and 194 to the end cams183 and
193, which occurs on completion of the lower
foot portion, including the instep gussets, 1s
made in order to cause the needles for nar-

rowing tobe thrown out of operation in proper

time with relation to the movements of the
needle actuating cam bar, so as to avoid the
formation of holes duunn‘ the narrowing op-
eration. As soon as the heel narrowing 1s
completed the heel widening commences, the
slides as 195, being elevmed by means of the
cams as 153, out of the path of the end cams
as 193 and into the path of the center cams as
194, as before, to throw in the needles in
proper time and avoid the formation of holes
in the widenings. The widening for the heel
18 effected under the action of the parts d of
the zigzag cams 141 and 151. The pawls 191
and 181 then fall into dwells as 156, on the

ratchet disks 144 and 154, After the heel 18
completed the trip 219 comes in contact with
the bent lever 220 and again brings its hori-
zontal arm 222 in pOblthﬂ to be emraﬂed by
slide 233 for knitting a second loose course to
serve as a guide in transferring the heel end
of the fabric to a circular machine. The trip
219 passes thelever 220 allowing the spring 225
toreturn said lever toits normal position and
then afewstraight courses are knit toform the
attaching margin at the heel end of the fabric.

"The foot thus eompleted 1s then taken off the

machine and transferred to a circular ma-
chine for knitting on the leg. During the
described operation the cam drums make a
nearly complete rotation, and on completing
a foot the machine stops automatically, the
belt tightener or belt shifter being actuated
for this purpose in any suitable manner, as
by a spring released by a projection on the
sprocket chain.

cam drums 140 and 150 happen to be such as
to exceed the requirements for forming a com-
plete foot, said drums are turned by hand or
otherwise until the pawls 181 and 191 again

fall into the dwells 155, before another foot is
‘begun. Thismay be effected by swinging the

pawl levers 180 and 190 forward and back a
few times, their pawls cateching in the teeth

of the disks attached to the drums and turn-

ing the latter at each backward stroke. In

this movement of the drums, the parts a of

the zigzag cams 141 and 151 again engage the
needle slides 162 and 163 and the needles out-
side the selvageloopers 240 and 250 are thrown
ouf of action and the cams 263 and 273 agaln
engage the actuating mechanism of said loop-
ers and they are swung into operative posi-
tion. The machine is then ready to knit an-

other foot.

The details of the several mechanisms may
be changed without a departure from the
scope of thlS invention.

I claim as my invention—

When as in the particular-
machine illustrated, the proportions of the

49,118

1. 111 a knitting machine for knitting the

foot of a stockmg, the combination of a sin-

ole straight needle bed,needles disposed there-
in, a 1eet11mea1 remploeatmw cam bar pro-
vided with means for actuating the needles
at each stroke in each direction, sinkers, act-
nating devices therefor, mechanism consist-
ing of devices at opposite ends of sald bed
each adapted to act upon certain adjacent
needles to throw them sncecessively out of and
into operative connection with said cam bar,
means for automatically operating said meeh—
anism to narrow and widen for the toe, means
for automatically throwing said mechanism
out of action on completion of the toe, and
means for automatically actuating said mech-
anism to narrow and widen for the heel, the
several moving parts of the organization be-
ing connected with the driving shaft to op-
erate in unison or at intervals 1n one confin-
uous operation from the beginning to the com-
pletion of the knifting of a foot Substantlftlly
as set forth,.

2. In a knitting machine for knitting the
foot of a stocking, the combination of a sin-
olestraicht needle bed, needles disposed there-

vided with means for actuating the needles
at each stroke therecf in each direction, sink-
ers, actuating devices therefor, mechanism
consisting of devices at opposite ends of said
bed each adapted to act upon certain adja-

cent needles to throw them successively out
of and into operative connection with said

cam bar, means for antomatically actuating
said mechanism to narrow and widen for the
toe, means for antomatically throwing said
mechanism outof action on completion of the
toe, means for automatically actuating said
mechanism to narrow and widen for the heel,
and means for automatically throwing said
mechanism out of action on completion of the
heel, the several moving parts of the organiza-
tion being connected with the driving shaft
to operate in unison or at intervalsin one con-
tinuous operation from the beginning to the
completion of the knitting of a foot, substan-
tmlly as set forth.

In a knitting machine for knitting the
foot of a Stoeklng, the combination of a sin-
olestraight needle bed, needles disposed there-
in, a rectilinear IeGlpI‘OGdtlﬂﬂ‘ cam bar pro-
v1ded with means for actuating the needles
at each stroke in each dll‘eCthH sinkers, act-

uating devices therefor, mechanism for auto-

matically throwing certain needles at oppo-
site ends of said bed into and out of action,
means for automatically actuating said mech-
anism fto narrow and widen for the toe, means
for automatically throwing s&aid mechanism
out of action on completion of the toe, means
for automatically bringing sald mechanism
into action to widen for the instep enlarge-
ment, and means for automatically actuat-
ing said mechanism to narrow and widen for

| the heel; the several parts of the organiza-
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in, a rectilinear reciprocating cam bar pro-
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to operate in unison or at intervals in one con-
- tinuous operation from the beginning to the
- completion of the knitting of a foot, subbt.:m--

tmlly as set forth.

4, In a knitting machine for ]unttmfr the
jfoot of a Stockmg, the combination of the
- needles, the sinkers, the actuating devices
--therefor selvage loopels a narrowing and

erlemnﬂ* meehamsm means for &utoma,tl-

cally aetuatmﬂ* sald mechambm to narrow
“and widen fc)r the toe, means for automati-

cally throwing said mechanism out of action
on the completmn of the toe, means for auto-.
matically bringing said mechamsm into ac-
‘tion to widen fm the msteP
- means forautomaticallythrowing said: selv‘we'
loopers into and out of action, and means f01
.automatleaﬂy aetua,tmﬂ* said narrowing and
widening mechanism to narrow and Wlden-
for the heel substantially as set forth.

- 5. In a kmttmw machine, the eombmatlon-
,mth the needle bed of a narrowing and wid-

“ening mechanism consmtmw of two needle

shdea for engaging the butts of the needles

tracks engaging said needle slides, and means

30
35

40

50

for 11’1:11)&}1?1:111'fJr 1ntermlttent motlon to- sald
drums, substantially as set forth. |

6. In a knitting machine, the combmatlon;
~with theneedle bed and the needles, of a nar-
rowing and widening meehamsm consisting

of two needle slides for engaging the butts of

‘the needles, cam drums provided with pe-
ripheral cam tracks engaging said needle
slides, means for 1mpmtmﬂ' 111term1ttent mo-.

tion to said drums, and brakes for holdmo'

said drums statlona,ry between their 1nter—{
| mlttent movements, substantially as set forth..

7. In a knitting machme, the combination
of the needle bed the needles, the sinkers, |
the needle actuatmﬂ* cam bar, the sinker act—-
uating cam bar, two forked needle slides for
'enﬂ'a,frmfr the butts of th'e needles, two cam -
- drums plowded with cam tracks for engag-
- ing said needle slides, toothed disks connect-.
ed with said drums, ratechet wheels disposed

near said disks, pwoted levers provided with
pawls each engaging a ratchet wheel and a
disk, cams on the needle actuating bar for
swinging said levers to actuate qald wheels
and dlSkS and means for returning satd le-

~ vers, substantially as set forth.

55
. needle actuatmw cam bar, the sinker actuat-
- ing cam Dbar, two forked needle slides for

engaging the butts of the needles, two cam

'5;.,

8. In a knitting machine, the combmatlon
of a needle bed, the needles, the sinkers, the

dlums prowded with cam tracks for engag-

ing said needle shdes, toothed disks connect-

ed with said drums and provided with-dwells
on their peripheries, ratchet wheels disposed

near said disks, pivoted levers pr ovided with

pawls each engaging a ratchet wheel and a
disk, cams on the needle acttntmﬂ* bar for
aetuatmn* said levels me::ms fm retlactmn*

enlargement,

tion bemn‘ connected mth the drwmﬂ* shaft ! sald levem and means for aebuatmﬂ* sald
| toothed dxsks when the pawls are in dwells |

thereof, substantially as set forth.

9. In a knitting machine, the combluatlon-'-

of the needle bed the needles, thesinkers, the
needle actuatmﬂ cam bar, the sinker actuat—~ |
‘ing cam bar, two forked needle slides for en-

_ﬂ‘a,gmwthe butts of theneedles,twocam drums
provided with cam tracks for engaging said
needle slides, toothed disks eonneeted with

said drums, ratchet wheels disposed nearsaid
disks, pi voted levers provided with pawlseach

engaging a ratchet wheel and a disk, adjust-
jable shdes on sald levers, two sets of camson
the needle ‘actuating bal for engaging said

slides for actuating said levers, means for re-
tracting said 1evels and means for shifting

said slides into p051t1011 to be engaged - by |

either cam of the cor responding set, substa,n-

t1ally as set forth.
10. In a knitting 'm

of the needle bed, the needles, the sinkers, the

needle &ctuatmw cam bar, the sinker actuat-
ing eam bar, two needle shdefs for engaging
| the shanks of the needles, two cam drums pro-
cam drums prowded with peripheral cam

achme, the eombmatmn

vided with eam tracks for engaging said nee-

dle slides, toothed disks eonnected with said
drums and provided with dwells on their pe-
ripheries, ratchet wheels disposed near said

disks, pivoted levers provided with pawls each

——

engaging a ratchet wheel and a disk, adjust-
a,ble shdes on said IGVGIS two sets of cams on
the needle actua,tmﬂ b.;u for, engaging said

slides for swinging Smd 16V61‘b to actuate said

wheels and dlSl{S means for retummw said

levers, means for shifting the position “of the

slides so as to be enwaged by either cam of
‘the correspondmﬂ* setyand means for actuat-

1ng said toothed dlsks when the pawls are in

dwells thereof, substantially as set forth. -

wheels disposed mear said disks, splocket_

|

11. In a kmttmﬂ* machine, the combination
of the needle bed, the needles, the sinkers, the
needle aetuatmw cam bar, the sinker aetuat- |
ing cam bar, two forked needle slides for en-

105 :

110 -

gaging the butts of the needles,two cam drums

prowded with cam tracks for engaging said

needle slides, toothed disks conneeted with
said droms and provided with dwells on their

peripheries, and lugs on their faces, ratchet

flanges on said ratchet wheels, plvoted levers

'pxowded with pawls:, each engaging a ratchet

wheel and a dlsk cams on the needle actuat-
ing bar for actuatmﬂ* said levels means for re-
tmnmﬂ' said levers, Sprocket Wheels sprocket

_ ehams passing over said sprocket Wheels and

sprocket flanges, and provided with lateral
pins engaging the lugs on the faces of said
disks for startmn' them when the pawls are

in dwells thereof, subsmntmlly asset forth.

12. In akmttmﬂ* machine, the combination

bf a straight needle bed, needles sinkers, a
| reetllmeal reciprocating needle aetuatmﬂ*bar :

130

a sinker actuating cam bm a slide plate on

said needle bar pmwded W1th oblique slots
engaged. by studs on seud bar, a shde plate

ny
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on the under side of said needle bar extend- !

ing into the cam track thereof, and connected
with the upper slide plate, and means for
shifting said slide plate to form a loose course,
substantially as set forth.

13. In a knitting machine,the combination
of the needle bed, the needles, the sinkers, the
needle actuating cam bar, the sinker actuat-
ing cam bar, a slide plate on said needle bar
provided with oblique slotsengaged by studs
on said bar, a slide plate on the under side of
said needle bar extending into the cam track
thereof, and connected with the upper slide
plate, a lever pivoted adjacent to said needle
bar and having an arm adapted to be swung
into the path of said slide plate carried by
said needle bar,and means for actuating said
lever at the proper time for forming a loose
course. | |

14. In a knitting machine, the combination
of the needle bed, the needles, the sinkers,the
needle actuating cam bar, the sinker actuat-
ing ecam bar, two forked needle slides for en-
gaging the shanks of the needles, two cam

drums provided with cam tracks on their pe-

ripheries for engaging said needle slides, sel-
vageloopers, mechanism forshifting said loop-
ers into and out of position,cams on the faces

of said cam drums for actuating said mechan-

ism and means for actuating said cam drums,

substantially as set forth.

15. In a knitting machine, the combination

of the needle bed, the needles, the sinkers, the .

needle actuating cam bar, the sinker actuat-
ing ecam bar, two forked needle slides for en-
caging the shanks of the needles, two cam
drums provided with cam tracks on their pe-
ripheries for engaging said needle slides, sel-
vage loopers, mechanism for shifting said loop-
ers into and out of position,cams on the faces
of said cam drums for actuating said mechan-
ism, toothed disks connected with said drums,
ratchet wheels disposed near said disks, piv-
oted levers provided with pawls each engag-
ing a ratchet wheel and a disk, cams on the
needle actuating bar for actuating said levers,
and means for returning said levers,substan-
tially as set forth. |

16, In a knitting machine for knitting the
footof astocking,thecombination of astraight
needle bed, needles disposed therein, sinkers,

actuating devices therefor, mechanism forau-

tomatically throwing certain needles at oppo-
site ends of said bed into and out of action,
selvage loopers, means for automatically actu-
ating said mechanism to narrow and widen
for the toe, means for automatically throwing
said mechanism out of action on completion
of the toe, means for automatically bringing
said mechanism into action to widen for the
instep enlargement, means for automatically
throwing said selvage loopers into and out of
action, and means for automatically actuating
said needle throwing mechanism to narrow

and widen for the heel, substantially as set

forth.
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17. In a knitting machine, the combination
of a single straight needle bed, needles dis-

posed therein, a horizontally reciprocating

needle actuating cam bar, mechanism for au-
tomatically throwing certain needles at oppo-
site ends of said bed into and out of action,
means for automatically actuating said mech-
anism to narrow and widen for the toe,means
for automatically throwing said mechanism
out of action on completion of the toe, means
for automatically bringing said mechanism
into action to widen for the instep enlarge-
ment, and means for automatically actuating
said mechanism to narrow and widen for the
heel. o -

18. In a knitting machine, the combination
of a single straight needle bed, needles dis-
posed therein, a rectilinear reciprocating nee-
dle actuating cam bar, mechanism consisting
of devices at opposite ends of said bed, each
adapted to act upon certain adjacent needles
to throw them out of and into operative con-
nection with said cam bar, means for auto-
matically actuating said mechanism to nar-
row and widen for the toe, means for auto-
matically throwing said mechanism out of
action on completion of the toe, means for
automatically actuating said mechanism to
narrow and widen for the heel, and means for
automatically throwing said mechanism out
of action on completion of the heel, the sev-
eral moving parts of the organization being
connected with a driving-shaft to operate in
unison or at intervals in one continuous op-
eration from the beginning to the completion
of the knitting of a foot. _

19. In a knitting machine, the combination
of a needle bed, needles movable in said bed,
actuating devices therefor, selvage loopers, a
narrowing and widening mechanism, means
for automatically actuating said mechanism
to narrow and widen for the toe, means for
automaticallythrowingsaid mechanismontof
action on the completion of the toe, means for
automatically bringing said mechanism into
action to widen for the instep enlargement,
means for automatically throwing said sel-

]jO
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vage loopersinto and out of action, and means

for automatically actuating said widening
and narrowing mechanism to narrow and

widen for the heel.

20. In a knitting machine,the combination
of a needle bed, needles, actnating devices
therefor, devices forthrowing certain needles
out of and into action, cam drums provided
with cam tracks for actuating said devices,
disks connected with said drums, ratchet
wheels disposed near said disks, pivoted le-
vers provided with pawls each engaging a
ratchet wheel and a disk, and means for
swinging said levers to actuate said wheels
and disks.

21. In a knitting machine, the combination
of a knitting mechanism, cam drums provided
with cam tracks for actuating parts connected

| with said mechanism, disks connected with
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120

125

130



) sald drums ratchet wheels d1sposed near se1d ! enweemw said needle shdes two d1ske con-
disks, pwoted levers provided with
each engaging a ratchet wheel and a disk, and

IO
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means for swinging said pivoted levers.
22, In a kmttme machine, the combination

of a needle bed, needleb therein, a needle actu-
ating cam bar, two forked needle slides for

engaging the butts of the needles, two cam

drums provided with cam tracks for engaging

said needle slides, two disks cenneeted w1th

~ said drums and prowded with dwells on their

- peripheries, ratchet wheelsdisposed near said

disks, pivoted levers provided with pawls

- each engaging a ratchet wheel and a disk,

cams on the needle actuating bar for actuat-

ing said Ievers means for 1etractmw sald le-

 vers, and means for actuating said toothed
disks when the pawls are in dwells thereof.

20

o ating said toothed dlsk when the pawlis in a

30

23, Inaknitting machine, the combination

-of a knitting meehemem a drum provided

with cams for actuating certain parts of said

mechanism, a toothed disk conneected with

sald drum and provided with dwells on its pe-
riphery, a ratchet wheel disposed near said

disk, a pivoted lever provided with a pawl
enea,ﬂ*mg said ratchet wheel and disk, means

for actuating said lever, and means for actu-

dwell thereof.

24, In a kmttmﬂ*meehme the comblnatlon |
of a needle bed, needles meveble therein, a |
needle actuetlnﬂ‘ cam bar, devices for throw-

ing certain needles at eppoelte ends of said

* bed into and out of action, cam drums pro-

35
- viges, toothed disks eonneetedwzthemd drums

Vlded with cam tracks for enﬂ‘aﬂ'lnﬂ* said de-

~and provlded with dwells on their periph-

eries, ratchet wheelsdisposed near said disks,

pivoted levers provided with pawls each en-

gaging a ratchet wheel and a disk, means

ier aetuatmw said levele means for retraet-—ﬁ_
ing said levere and means for actuating said

' toothed disks when the pawls are in dwells

45

55

thereof.
95.In a kmttmﬂ' maemue the combmetlon.

of a needle bed, neeales theleln narrowing

~and Wldemnn' meehemsme at opp051te ends of

said Dbed, selmge loopers, and intermittent

rotary dmms each provided with a cam for
contr olhng a selvage looper and with a cam
for controlling a narrowing end Wldemne'
‘mechanism.

26. In a lcmttlnwmechme, the eombmetmn

of a knitting mechanism, nar rowing and wid-
ening meehemsms, edgusteble eelve ge loop-

ers, means for elongating the loops to form a
| 1oose course, and rotary d1 ums each provided

with a cam for controlling a selvage looper,

- with a cam for controlling a narrowing and

- 6o

widening meehemsm and w1th a cam for con-

~trolling a loose course mechanism.

of ‘a needle bed, needles disposed therein, a
needle eetmtme cam bar, two forked needle |
- 65 slides for engaging the butts of the needles,
- two cam ch s prewded mth cam trecks f01

27. In a knitting machine, the eembmetwn

pawls

neeted mth sald druoms, ra,tehet wheels dis-

posed near said disks, pwoted levers provided - -
7c
a disk, adjustable slides on said levers, two

with pawls each engaging a ratchet wheel and

setq of cams on the needle actuating cam bar
for engaging said slides for aetuetmw said le-

vers, means for retracting said 1evers and
r means for shifting said slides into neeltmn to
| be engaged by e1the1 cam of the correspond-

ing Set
28, In a kmttmﬂ' maehme the eombma,tlon
of a needle Dbed, needlee mevable therein, a

needle ectuatme cam bar, narrowing and wid-

ening mechamsms two eets of cams on the

| needle actuating cam bar for operating said
{ mechanisms, end means whereby said mech-

anisms are respectively caused to be actuated
by either cam of the corresponding set.

29. In a knitting machine, the combination
of the needle bed, the needles, the needle act-

‘uating cam bar, two needle shdes for engag-

ing the shanks ef theneedles, two cam drums

-prowded with cam tracks for engaging said
‘needle slides, toothed disks connected with

i1
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said drums and provided with dwells on their

peripheries,ratchet wheels disposed near said
disks, plveted levers provided with pawls each

engaging a ratchet wheel and a disk, adjust-
able ehdes on said levers,two sets of eams on
the needle acftuating ba,1 for engaging said
slides for swinging sald levers to actuate said

wheels and d1sks, means for returning said
levers, means for shifting the position of the

slides so as to be enweeed by either eam of
the corresponding set and means for actuating

saidlevers whenthe pawls arein dwellsof Seld'

disks, substantially as set forth.
30. In a knitting machine, the combination
of two cam drums disks connected with said

foc

105

drums and p10V1ded with dwells on their pe-

ripheries and lugs on their faces, ratchet
wheels disposed near said disks, sprocket

flanges on said ratchet wheels, pweted levers

110

provlded with pawls each engaging a ratchet

wheel and a disk, means for operating said

levers, sprocket Whee]s and sprocket chains

- passing over said sproeket wheels and sprock-
et flanges, said chains being provided with
_leteral pins engaging the luee on the facesof
the said dleks for eteltme them when the
-pawls are in dwells thereof,

31. In aknitting machine, the eombmatwn
ef a needle bed, needles moveble in said bed,

actuating deweee therefor, selvage loopers, a
| narrowing and widening mechemsm means

| for autometleelly eetuetmw sald meehamsm_ o
to narrow and widen the toe, means for auto-

125 -

matically throwing said mechanism out of ac-
tion on the eempletlon of the toe, means for

automatically throwing said selvage loopers
into and out of &GtIOD and means for-auto-

metlmlly actnating emd widening and nar-

rowing mechamem to narrow and Wlden for

the heel
82, Ina knlttmg maehme, the eombnmtmn

120 .

130
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of a needle bed, needles movable in said bed, | In testimony that I claim the invention
actuating devices therefor, selvage loopers, a | above set forth I affix my signature in pres-
narrowing and widening mechambm, a loose | ence of two witnesses. |

course meehamsm and means for automati- JOSEPILI A. BURLEIGH
cally throwing into and out of operation said Witnesses:
narrowing and widening mechanism, sclvage | E. II. BLAISDELL,

loopers and loose course mechanism. JAS, P. K. SMITH.
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