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INITED STATES

PaTENT OFFICE.

JAMES J. O’'BRIEN, OF BOSTON, MASSACHUSETTS.

KN ITIT-I NG-MACH INE.

I:JPECIWICATION formmg pert of Lefters Patent No. 698 045 da,ted Apml 22,1902,

_ Appheetlon filed Octoher 6, 1900. Serial Ne 32 210, (No model.)

To all whom it mm/ CONCETTL: :
Beitknownthatl, JAMES J. O’ BRIEN a citi-
zen of the United Sta,tes res1d1nﬂ' at Beston

county of Suffolk, State of. Ma,ssaehusetts |

have invented an Improvement in Knlt,tme-
Machines, of which the following descr 1pt10n

In connection with the accompanying draw-
ings, isaspecification, like letters and numer-

‘als on the drawings representing like parts.

Prior to my. invention knitting-machines

| employmﬂ' a series of vertical needles held in

grooves-in a needle-bed have been actuated

- to knit by or through the revolution of a cam-
cylinder, and for kmtbmﬂ‘ stockings present-

20

30
- 35

40

‘ing héel and toe pouches formed by narrow-

ing and widening the cam-cylinder had been
reciprocated. Iu this class of machine a main
thread supplled by a main-thread guide has

been - employed to knit the tubuler parts of |-
the stocking, as the leg and foot, and.the main -
thread is also used while the maehme is nar-

rowing and widening to knit heels and toes,
and durmﬂ' the knitting of heels and toes A
remferemw—thread has been introduced by an

auxiliary-thread carrier, and said auxiliary
thread when the toe and heel are completed

has been cut off or disconnected automatic-
ally from the fabric. Inthiseclassof machine,

wherein the remforemf“-thl ead is mtroduced-
onlyat the time that it is required to thicken -

the toe or heel, it frequently happens that
the reinforcing- thread usually carried in by
the main threed, btmehes or coils at its free

end about the main thread, so that when the |
reinforcing-thread arrives in position to be:

taken by the needles the bunch is sufficient

to injure the needles or break the running
thread, thus causing imperfect work. - - |
- In my efforts to overcome any liability to
injure the needles and produce perfeeb work
I have devised means for introdueing a rein- R
| |- Figure 1is a partial front side view of &
sufficient portion'of a circular-knitting ma- g5 -

forcing-thread at the proper times for nar-

rowin g.and widening the fabric or whenever:

reciprocating knitting is being done, as in the

production of toes and heels, and at the com-.

pletion of a heelortoel have provided means

whereby the position of the thread-guide for |
introducing the reinforcing - thread may be

- changed, it yet holding its thlead so that said

50

thlead fa,1ls to be taken by the needles as

- they are moved to knit a circular web. The

1e1nf01 cing- ‘thread dmmn* eueulel ]{mtbmn‘ 18

| left eouneeted with the- febne, it remaining
inside the knit web, the remforemﬂ'-threa.d}

broken off or remeved from the knitted feb-
ri¢ after the Same has been removed from the
' machine. '

To control the remferemo’ thlead properly-

‘reciprocating kmttmtr is being done, as when
‘the cam-cylinderis bem o reci proeated I[findit
isnecessary toprovide the reinforeing-thread

with a take-up, it moving with the cam-cyl- |
inder and acting upon the reinforcing-thread 65
| to take up the slack thread therein as the re-
inforcing-thread guide travels from the ex-

treme of its sbroke to the first needle of the

series of needles to be used for knitting eaeh o
narrowing or widening course. - 70
Myin Ventlon therefore comprehende a kmt- B
ting-machine capable of being revolved for
tubular knitting and for- beme' reciprocated
for narrowing and Wldemng in the produc-

thread guide and a take-up, to be hereinafter-
deserlbed are used, the auxiliary -thread
guide bemg putinto 1ts operative position to |
deliver its thread to the needles at the com-
mencement of narrowing and being put into 8o
its inoperative position 130 prevent the deliv-
ery of its thread to the needles at the ending |
of widening, the thread, however, being left
connected w1th the fabrlc during (311"(3]11&1 kmt- N
ting. 35
| My invention may be 1neorporeted with -
any circular machine adapted to knit afash-
ioned stocking or a stocking having a heel
produced by narrowing and Wldemng -
Inasmuch as my 1nvent10n relates only to go
the introduction of a reiuforcing-thread and
its control, I have considered It unnecessary. -
to show the main parts of a knitting-machine.

chine of theclass deseribed with my improve-
ment added to enable the same to be under- -
stood. Fig. 2 is a partial -]eft-h_a.nd side of
the machine represented in Iig. 1. Fig. 3

ates successfully, and Fig. 4 represents a
plan view of the machine shown in Kig. 1.
TFig. 4* is a detached view of the remforemw—-

_ threed O'lllde and some of the ad,]ecentparts

stretched inside the knitted fabric being 55 =

durlng the knitting of heels and toes or while 6v o

tion of heels and toes in which an auxiliary- 75 o S

represents one form of take-up which oper- 100 =
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Fig. 4° is a detail showing the shape of the
end of the controller to be used when the re-
inforcing-thread is to be supplied continu-
ously to all parts of the knitted fabric.
Referring to the drawings, A represents a

portion of any usual cam-cylinder to actuate

a series of needles ¢, the shanks of which are
located in suitable grooves of any usual or
suitable needle cylinder or bed B, said eylin-
der having at its upper end dividing-walls 0,
from which the thread is drawn in making
the stitch, and ¢ represents a ring-like latch-
guard, it surrounding the upper ends of the
needles, |

The guard ¢ has an opening d, (see dotted
lines, Fig. 2,) through which is led the main
thread e, (see Fig. 1,) employed in knitting
the leg and foot of the stocking, said thread
coming from any suitable bobbin, {(not here-

‘in shown,) located, preferably,above the ma-

chine. |

From the above it will be understood that
the guard ¢ also performs the function of a
main-thread guide. | |

‘The cam-cylinder may be provided inter-
nally with suitable cams to depress the nee-
dles for knitting, so that the hooks of the nee-
dles may take the main thread from the open-
ing d of the guard c.

The cam-cylinder A is surrounded exter-
nally, as herein shown, at its upper end by a
ring-shaped frictionalslide 112, which is main-
tained in contact with said cylinder by fric-
tion determined by a spring o/, (see Fig. 4,)
contained in a tubular boss «*, said spring
surrounding the shank of the plunger @?, the
face of which acts upon the outside of said
slide, causing it to follow the cylinder ex-
cept when the slide is arrested, as will be de-
seribed. The boss a® forms a part of the stand
at, secured to the cam-cylinder by suitable
screws ¢, so that said slide 112 may move
in unison with said cylinder during circular

knitting and be arrested justbefore said cyl-.

inder in reciprocating knitting completes
each stroke in order that at the next opposite
stroke of the cylinder the thread-guide de-

seribed and also the reinforcing-thread car-

rier to be described may be maintained in
proper relation to the knitting-cams in order
that both the threads may be taken by the
descending needlesduringreciprocating knit-
ting. -

The guard c, that it may be put out of its

operative position when it is desired to re- |

“move the needle-cylinder, has its arm ¢’ con-

60

65

nected by a screw ¢* with a_block ¢?, mounted
to be turned about a suitable pivot ¢! (see

dotted lines, Fig. 1) in a post ¢°, held by a
serew ¢®in a stand ¢’, connected with said
slide 112 by a suitable serew c°.

The cam-cylinder has pivotally mounted on
it a cam, the elbow-lever having arms 11 12,
which are struck and moved, one when the
circular movement of the cam-cylinder is to
be changed to reciprocating motion for nar-

‘rowing and widening and the other when the |

898,045

' reciprocating movement of said cylinder is to

be changed to a circular movement for tubu-
lar knitting. The cam-lever alsoinits move-
ment controls and moves into and out of 1ts
operative. position an auxiliary draw-down
cam S, which when in its operative position
acts to depress into their operative position
the needles which have been left up at the
completion of widening.

The stand ¢7 sustains from its under side a
segmental bar 115, which in the operation of

the cam-cylinder during reciprocating knit-

ting meets a projection 114 of the lever 1lo
at the end of each reciprocation, said projec-
tion arresting movement of theslide 112, car-
rying the thread-guides.

The parts so far deseribed and referred to
by letterand number are found substantially
in United States Patent No. 484,610, dated
October 18,1892, and the cams at the interior
of the cam-cylinder (not herein shown) are
and will in practice be all as provided for in
said patent, the needles being drawn down to
knit by stitech-cams, and the cam-cylinder

70

15

S0

90

may be both rotated and reciprocated for cir-

cular and for reciprocating knitting, and the
needles which are to be used in each course
of narrowing and widening may be controlled
and put simultaneously into position to be
moved and take thread and knit, all as pro-
vided for in said patent or as provided for in
usual machines of the Scott & Williams-class.

I will now describe my improvements,
which for thesake of convenience 1 have rep-
resented as combined operatively upon a ma-
chine of the class referred to, premising, how-
ever, that my improvements are equally ap-
plicable to any usual circular-knitting ma-
chine capable of being reciprocated for heel
and toe knitting.

The post ¢® referred to is shown as being

surrounded in this instance of my invention
by a hub d', having an arm d?, the hub being
connected to the post by a suitable set-screw

95

100

105

11O

2. The arm d* is employed as a support for -

sy .. . . 4 & » " _
the reinforeing-thread guide d*, it being rep-

resented as a short finger having a longitu-
dinal opening 3 to receive and guide the re-
inforeing - thread d° herein represenfed as
supplied by a proper bobbin (°, which may be
sustained in any suitable manner upon and
so that it may travel with the slide 112 and
the cam - cylinder. As herein shown, the
thread-supply is sustained on a spindle d,
held in the arm d8, connected at one end by

a screw d°in any suitable manner with the

slide 112. The reinforcing-thread d’ after
leaving the bobbin d° will be passed, prefer-
ably, through a suitable eye in the arm ',

which may for convenience of operation be

connected with the arm ¢’ by the screw c?,
hereinbefore deseribed. Between the point
where the reinforcing-thread enters the rein-
forcing-thread guide and the free end of said

115

I20

125

130

guide through whieh the reinforcing-thread

is delivered to the needles when narrowing
and widening are being done said thread is
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- tinually upon the reinforeing -thread, the |
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passed through a tension device (see Fig. 8) | thread guide farther awey from the needles

eompoeed as repreeented of two spring-arms
e ¢' and then through an eye ¢* of the take-

up €, which may be, as herein represented;
& block of suitable weight and adapted to |-

slideup and down upon suitable gunides, here-
in represented as compoged of two like rods

et, sustained at their ends in suitable man-

ner in a plate ¢, which may be fixed to the

hub d’, carried by and movable with said-

slide 112, traveling with the cam-c¢ylinder,
sald connection, as herein shown, being -ef-
fected by suitable set-screw, as e" inselted
through a hole e in said plate.

The take- -up herein represented acts con-

- weight orequivalent, which- may be a spring,

20
25
" 30

35

40

45

55

~ forecing-thread occupies its 1noperative posi-

'60

rising under the strain on the thread as the
cam-cylinder and thread-guide move in re--
ciprocating knitting in carrying the thread-
guides past the endmost needles used in each

narrowingand widening course and while the
cylinder and slide 112 complete their strokes,

each strokebeing of the same length for each

course of narrowing and widening, or it rises

‘as the reinforcing-thread is carried about the

needlesnotinaction fornarrowing and widen-
~ing and descends as the cam -c¢ylinder re-
turns with the reinforcing-thread guide, that |

it may present its thread to the needles to be

used in 'the next na,rro'winﬂ"and widening

course.

The auxiliary- theed e'ulde hae a shenk ox-~

tended- therefrom at- rle*ht angles, which is
passed loosely through a hole id the arm. 7,
the lower end of sald shank receiving upon

it the hub f of the arm 7/, provided at its ends

with a sleeve f%, containing a vertical mov-
able pin f°.  This pinis Suppesed to have its

lower end reduced in diameter to form: a
shoulder.

This pin issurrounded within the
sleeve f* by a spring f°, acting normally to

keep the lower end of the pin pro_]eeted be-
low.the arm f'; but this pin maybe lifted by

engaging the thumb-nut 74 of the pin.

The shenk of the reinforcing-thread guide
is surrounded by a spiral spring ¢, which acts ‘:
‘normally to put the reinforcing-thread in its

inoperative position, at Whth time the de-
livery end of said guide is located at such a
distance from the onide d, controlling the

main knitting - threed that the descendmn_;

needles drawn down by the usual stitch-cams
will: not cateh the remforuno' thread and

draw it down to knit to thusincorporate said

thread in the fabric. When the said rein-

tion, it is locked in that position. by a suit-

able locking deviee, herein represented as a
spring-controlled pin g', a suitable sprin g-sur-

rounding said piu located in the sleeve g,

rising from the.-arm d?, said spring acting
-normelly to. project the lower end of the pin

below the path of movement of the arm 77,
con neeted with the reinforcing-thread guide.

The pin ¢’ may be lifted whenever it is de-
sired to further turn or swing the reinforcing- |

as when the needle-cylinder- is to be with-

drawn, for purposes as fully stated in said

patent

‘"The movement of the a,lmf under the ac-
tion of the spring surrounding the thread--

guide when the cylinder is to be withdrawn
is controlled by a stud 6, (see Fig. 1,) and

said thread-guide is held in 1ts 1noperative

75 .

position durmo' elrcular knitting by the lower

arm /' which contacts w:u;h said stud.
I will now describe how the reinforcing-

thre&d guide may be put automatically into -

168 operetwe position. |
The machine described will contain pa,ttern

-'mechamsm for changing . automatically the
times of rotation and of reciprocation of the
cam-cylinder A and means for controlling the

needles, which are to be lifted and put out of

end of the pin ¢’ meeting that side of Sald o

"80.

workmn‘ position and then into working posi-
tionat desired times. Hereinfor the purposeof .

putting thereinforeing-thread guide d*intoits
operativepositionfor narr0w1n0*and widening

%

I employa controller D, represented asa semi-

circular casting, it bemﬂ‘ supported on a fixed
part of the framework an d.partially surrou_nd-

ing the cam-cylinder, as best represented in
Fw' 4, The free end of this controller has

downwardly—ettended toes h h',said toes being

95'*.' )

represented as narrower than the main body_- |

of the casting. During circular knitting-the

lower end of the eprmﬂ'-pressed pin /* meets
one of the toes, as 2/, and rides upon the up-

per side of the controller and drops off the

toe N at the opposite end thereof, and as the

thread-guide d*is locked by the pin . ¢’ the

.remforcmw thread guideis not changed in its

Ico

105

postition, and it therefere oecuples 1ts 1n0per- o

ative position.

The remforelnﬂ‘-thread ﬂ‘mde durlng reclp-_ |
rocating kmttmﬂ‘ 18 always put into its oper--
ative position when the cam-cylinder ismov-
ing in the direction to do circular knitting, o
and to provide for changing the reinforeing- =~

thread guide from its 1neperatwe pesmonl

into its 0peretwe position at this time I em--
ploy near the toe 2’, which is met by the pin

f* during circular kmttmg, a dog or.device -

191, the same as the dog having like-number

and fully.represented in Umted States Pat- '
ent No. 552,806, dated January 7, 1896, said

dog at the end of the last stroke made in cir-

120
cular knitting being moved by the change of -

position of the cam- lever 11-12,said lever be- =

rocating 1{1:11131311:1'qu

| ing moved as demanded by the patteru-sur-
fa,('e fully provided for in said patent, pre-
paratory to changing from circular to 1eclp-“' __
The change of position of = R

:_[25..

the lever 11 12 from the pOSlthIl ghown..in -
Fig. 4 by full lines-pulls. outwardly the draw-

'-mﬂ'-down cam . 8, so that it may operate as -

Drowded for in Pdtent No. 484,610, and said
lever.in its continued travel meets an.arm
1. 188 (see Fig. 4) of the elbow-lever, also com- .

130 .

mon 1o Pa,tent No. 552,806, turnmﬂ' said le-

ver so tha,t 1te other mm 103 hevmﬂ' an 111-

I1I0
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erative position.

<

cline, meets and turns the lever 191, causing
it by its lower end to effect such change of
position of the cluteh mechanism, common
to said patent, to insure that the cam-cylin-
der be reciprocated for narrowing and widen-
ing instead of rotated for cireular knitting.
To enable me to use the lever 191, moved as
provided for in said patent, and to put the
reinforcing-thread guide in its operative po-
sition, 1 lmve prowded said lever with an
actuator 191, the end of Whleh by the move-
ment of said lever 191 in the direction of
the arrow w, to effect the change from cir-
cular to reciprocating knitting, is put into the
ath of movement of the lower end of the
pin 72, so that said pin in its second and each
alternate course as it thereafter approaches
said toe /i? in the direction of cirenlar knit-
ting strikes the said actuator 191%, and the
latter being stationary turns the thread-guide
in the direction of the arrow thereon in Iig.
4,thus cauvsing said pin during said second
and each alternate course thereatter in the
same direction to ride against the semicireu-
lar inner edge 20 of the controller D, and as
the strokes in reciprocating knitting made 1n
the direction of circular knitting are com-
pleted the pin passes beyond the toe 2. Dur-
ing the first stroke of reciprocating knitting
and during all the strokes in reciprocating
knitting which are opposite the direction of
the strokes for circular knitting the pin f~
meets the toe rand rides up on the controlier
and then off the toe A, and during these
strokes the spring ¢ Leeps the arm f' of Sald
reinforcing-thread guide against the pin ¢,
or, in: other WO 1‘(18 the 16111f01011’]“ thread
ouide during the strokes of 1eeipr0{3a,tinn‘
Lmttmn which are opposite in direction to
that of the movement of the cam- cylinder for
circular knitting is maintained in 1ts inop-
Duaring the first stroke of
reciprocating knitting and each alternate
stroke thereafter the reinforcing-thread guide
presents its thread to the deseendlm nee-
dles a little in advance of the plesenmmg}n

of the main thread e to said needles, and

at each intermediate stroke the reinforcing-
thread guide occuples the position named as

its ‘“‘inoperative ” position for eircular knit-

ting; but when the cam-cylinder in recipro-

cating knitting is moving in the direction
of (311'(,11131' hmttmw then in order that the
said reinforeing- -thread cuide may be in the
osition to deliver its thread to the descend-
ing needles the delivery end of said thread-

-ﬂ'mde has o be moved closer to the main

Ehread-wmde, so that the descending needles
may cateh both threads.

- Having described one practical means for
automatically changing the position of the
auxiliary - thread guide during reciprocat-
ing knitting, means for moving said thread-
n"ulde toward the main-thread mude and hold-

ing it in such position during the strokes of

1‘601[)1‘0(3&13111“‘ Ikknitting made in the direction

of circular knitting 1 desne to state that this |

698,045

 invention is not limited .to . the particular

means shown for effecting this change of po-

‘sition of the auxiliary-thread guide and in-

stead I may employ any other usual or suit-
able devices for alternately moving -the aux-
iliary-thread guide in order that 1t may pre-
sent its thread with the main thread as the
needles descend under the action of the stiteh-
cam to make stitches. |

~ In the description of my invention as 1
have thus far given the same I have de-
seribed that Lhe auxiliary thread is knitted

“with the main thread infto the fabrie during

narrowing and widening and that the thread
is not disengaged from the fabric at the end

of widening but is continued connected with
the fabrie, s0 that it may be unerringly fed
again to the needles whenever narrowing is
to be again resumed, thusavoiding any Bklp
ping or dropping of stitches, and thereby
avolding delays, which are custemaryin all
nmehmes wlherein the reinforcing-thread 18
cut off.

I desire to state that the :;leilim‘ynthlead
cuide may be continued in operation during
the Lmttmﬂ' of the circular part of the foob
of the _.stockmﬂ between the toe aud heel
pouches, using said reinforcing-thread to
thicken the sole of the foot-covering portion,
and it may be continued inoperation to high-
splice the heel of the stocking or to splice or
reinforce the rear side of the leg of the stock-

ing to the upper end thereof, and this splic-

ing may terminate at any point in the knit-
tmn of the lez. To enable this reinforcing-
thread to so act throughout the foot and
also, it may be, the leg, I need only to re-
move from the lever 191 the actuator 191%,
hereinbefore described, and change the shape
of the toe 7V to the shape represented in
IFig. 4°, so that at each time during recip-
rocating knitting that the camn - ¢ylinder is
moving in the direction of circular knitting
the pin F? may enter the notch 22 at the in-
ner side of said toe, said pin meeting the
cam 1'% and theteafter riding against the in-
ner circle 20 of the controller, thus causing
the auxiliary-thread guide to be moved to-
ward the main-thread guide, where it will re-
main duaring therest of that strokeof recipro-
cating lzzmttln , it passing from the toe /i, as
hereinbefore pr ovided for, at the end of such

‘reciprocating stroke, and as the reinforeing-

thread guide occupies its operative pasition
only during the movement of the cylinder in
the direction of circular knitting it will be
obvious when the foot and leg are being
knitted that the said reinforcing-thread will
be introduced in the fabrie during one-half
of each knitfed course, the distance with re-
lation to the circumference of the knitted
fabricin which this reinforeing-thread may be
introduced depending upon the position of
the toes /v and /' with relation to each other.

75

30

gC

95

100
105
110
115
120
125

130

IFrom the description hereinbefore made it

will beunderstood that the reinforcing-thread
cuide can supply its thread to the needles

—t




| durmﬂ' that movement of the cam- cyhnder.ﬁ
:".whleh is effectual in circular knitting only

- when the said thread-guide has its delwery

s

I_S-

end moved toward the main-thread guide;
‘and it will be understood thatduaring cireular
- knitting by the toe 7*%, herembefore last de-
- Scrlbed that the said thread-guide is held in
worklng position only durmn' one half of the |
- time of rotation of the cam- cylmdel and that
10 during the other half of said rotation the pin
72, having slid off the toe &, enables the spring
g toturn the thread-guide so that for the next
half-rotation the thread is not delivered to the
needles, and when the reinforcing-thread is-
not being taken by the needles in circalar

- knitting bhe  position of thereinforcing-thread
- guide is such with relation to the smt(,h -CaIMS
carried by the cam-cylinder that the thread

20

s

| 0

leading from-the end of the reinforcing-thread |
guide then in itsinoperative position tothein-
terior of the work is maintained 1n the de-
pressed wave of themotion of the needles, or,
in other words, is maintained just above the;

topsof the IlBE‘d]Eb in thelr most depmbsed po-

sitions.
- Having deseubed m} mventlou

15S—

1. Ina cuculm-kmttmﬂ‘ machlue a.dapted__
for circalar and 1eclprocat1nn‘ knitting, the

combination with the cam-cylinder of a rein-
forcing-thread guide outside of said eylinder

" to conlain & reinforeing-thread and deliver

35

it to the needles and the fabrie, of a take-up

located below the tops of the needles and
acting on said reinforcing-thread when the
la,tter is being knitted course after eourwe

~into the fabrie.

40

2. In a knitting- maehme, the combmatlon
with a series of needleb and a cam-cylinder

capable of being rotated and reciprocated, a-

| lemfore1ncr-threa(1 ouide outside of said cyl-

inder, means to put the delivery end of said

| thread-guide automatically in position to de-

45

50

liver-its thread to the needles to be knit into
the fabric with the usual main thread during
reciprocating knitting, of means to automat-
ically turn the delivery end of the thread-

guide forthe reinforeing-thread into position

in which said thlead-gulde will hold but not
deliver its thread to the needles to be taken

and knit with the main thread, said thread-
guide in its Inoperative position,'hawever,_

' permitting the reinforcing-thread tobe drawn

35

60

- of reinforeing-thread, a reinforcing-thread

through it as the knitting progresses, thus
leaving the reinforcing-thread always con-
nected with the fabric, thereby avoiding
knots and other irregularities which result in

breaking off the thread and damaging the .

work, and a take-up adjacent the reinforeing-
thread guide to act upon the part of said re-
mfommn* thread passing through said guide
said take- -up being below the kmttmg-lme

- 3. In a clrcular-kmttmn‘ machine adapted
foreircularand remprocatm g knitting, acan-

‘what I |
claim, and desire to secure by Lettel S Pdtent |

-Oylmder having a

kmttmq, and a take- up aeblnn' on
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guide to ptesent S&ld thwad to the needle@_f' |

‘in knitting; means for changing the p081t10n'--1'.'jf
of said reinforeing-thread ﬂ'ulde with relation

to the main- thread guide at alternate strokes.

to -thereby enable said reinforcing-thread - =
onide to deliver its thread to the needlesf

_BhIOU ghout reciprocating knitting. -
4. In a circular-knitting méchine adapted_
for circular and I'GGIplOGFLtII]“‘ knitting, the -

combination with the eam-eylinder, of a con-

strokes in recipr oea,tmﬂ' knitting that said

thread- ﬂ'mde may dehver its thlead continu--
| ously to the needles LhI‘OU“'hOIIt 1601p1 oca,tmff-
-kmtmnn‘ o
5. Tn a elrcular lmn,tmﬂ' maehlne ddapted'

troller, and a reinforcing-thread guide having .

a sprmfr-operated pin and coactmg with: sa1d,-:..--7 R
controller, the latter effecting a change of po-.
sition of the thread-guide between successive

80

for circularand leuproeatmgkmtblng, acam-

support for thereinforeing- -
thread, a remforemtr-thread guide mova,ble
with .smd cam- cylmder means to turn said
thread-guide toward the main-thread guide

during each alternate stroke of reei pr oea,tmfr D

foreing-thread.
0, In a cirenlar- kmttlnﬂ' ma,c,hme adapted-

-fm eircular and remproea,tmfr knitting, the

md 1em-' -

combination with the cam- cylinder, and a re-'_'*"'_
mforcmn'-thlead guide to contain a reinfore- =

.,mfr-tmead and to deliver it to the fabrie be-

ing knitted towethel with the main thread, of '-'Itj'q. -

tensmn devme acting: upon said 1emforc-_.-'-'

'mﬂ* thread, and a take up sustained on said

thread between said tension device a,nd the '

delivery end of said thread-guide.

- 7. In a'circular-knitting maehme ada;pted:
for circular and reelprocdtl_ncr knitting, the
combination with the cam-cylinder of a'slide
connected frictionally therewith and movable

105

‘independently thereof and containing amain-

thread guide, of a reinforeing-thread guide
movable with said slide and containing a re-
inforcing-thread, and a take-up loeated below

the kmttmﬂ* line albo movable with said. slide

and cam- eylmder said take-up acting con-

‘tinuously on the reinforcing-thread.

8. In a circular-knitting machme adapted* |
for circular and 1601procatmn' knitting, the

combination with the cam- -cylinder of a slide

connected frictionally therewith, of a rein-

forcing-thread guide movable mth sald slide

110
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and conta,mmﬂ' a reinforcing-thread, whleh it

otides and dehvers direct to the - needles,

take -up also movable with said slide and act-

ing contmuouslv on the remforcmﬂ'-thread
and means to guide the take- -up in its move-

ments due to the slack in said remforcmﬂ'— N

thread. |
9. In a clrcul&r-kmtbmﬂ' maehltle adapted

125

for eircular and for reelprocatlnﬂ' knitting, -~

a series of needles, a cam-cylinder, a main-

partakmw of the moveinents- of the cam-cyl-

130
thread guide, and a reinforcing-thread guide -

cylinder, means to retain a cop or bobbin | inder in circular and in reciprocating knit-
tmg, a take- up coactmﬂ with the reinfor cmn‘-
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&

thread, and means to cause said reinforcing-
thread to be put into its operative: posu;wn

during a part of each course of knitting while

the cam-cylinder is being moved in the direc-
tion of cireular knitting and to change its po-
sition on reverse movement thereof.

10. In acireular-knitting machine adapted
for circular and remplocatmﬂf knitting, the
combination witb the cam-cylinder having &
reinforcing-thread guide outside of sald cyl-
irndertocontain areinforcing-thread,of means
tomovesaid thread-guide that it may deliver

its thread to the needles when the fabricisto

be thickened, and putsaid reinforeing-thread

698,045

ouide in its inoperative pO&l’DlOl’l when it is

de&nred to omit the reinforcing-thread, said

thread-guideholding the th I'ead .unbro]cen be-
tween 1tself and the fabrie, and a take-up
acting as a weight on the 1'emf0remfr thread
and oecm1py1n a position below the 1;1:11Lt,1nm

point.

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

two subseribing witnesses.
JAMES J. O BRIIEN.

YWitnesses: |
' GEO. W. GREGORY,
EDpiTH M. STODDARD.
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