(No Model.) | . '3 Sheets—Sheet 1.
J. BYFIELD. o
KNITTING MACHINE.

No. 354,502, o - " Patented Dec. 14, 1886.

7 A1 2
AN

_.'_:-..l'q.!:. .......

o

&
)
"“"-E"h;

'%ﬂ\q:!\:'[g
(&

%%de;w : ' - Tol Bj;fqelﬁbw
 Unil R, hafilen - by \/)/éml
- ' - Attorney.

tm,

N. PCTERS. Photo-Lithographer, Washinglon, G, €.




(No Model) , - - 3 Sheets—Sheet 2.

J. BYFIELD.
KNITTING MACHINE.

Patented Dge. 14, 1886.,

‘No. 3 4502

i Gz’ ::‘3 | c.r
P )
Nl | U IR © ! &
i P
) "r-lrl .' &
: T, - | e wr ;
e
w LN S
, | c
6 N7 ;
et N L6
) ]
N

. 137217 |
Afreg. 8. éﬂé‘ AV
VIVEN AN
“ i il
ji { - ho ] :
- 2 o " 9
N ] I 1
|
: = A
-Am =
: E h I‘lg'7' = :___!__"* o
| i | e
[ - -
Vhtnesses | * Lrwentor: ____ =

O A, m/p&ﬂ by kﬂ/\%@d/

_fl&or ney.

N. PETERS. Photo-Lithographer. Washington, D. C.




(No Model.) S | 3 Sheets—Sheet 3.
J. BYFIELD.

KNITTING MACHINE, .
502, _ Patented Dec. 14, 1886.

- ool - e are—

| o o .

2 =
e
Tireser S
L‘J.-. K. Tl ™ & : .
~ Fe—aa ' § |
e y 5 _
=1 I )
\'u
PN\ A
\.
| S
i 7 g

LT
ARRRRRRRRRNY = =y

| — x

N -

; I

.'Eﬂ Hi

——_—eirralla
— T

e
A

Sty O

sl ki hphdna. T

AN

el

O
-}

-
AAAERIV]

=1 ) ': | f '
. - A - > / I ““ f
- N - . f,—f F['l!i ! I Q ]" L‘&
T— :_:\-‘- '1--.|--1--'--'\
| | _ 7Y

i

N. PETERS, Photo-Lithographer, Washingtan, D, C.




UMTED STATES PATENT OFFICE.
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To all whom it may concerm:

Be it known that I, JorN BYFIELD, of Low-
ell, in the county of ‘Middlesex and ‘State of
Massaehusetbs, have invented certain new and

s useful Improvements in Knitting-Machines,
of which the following, taken 1n conneet-ibn
with the accompanying drawings, is a specifi-
cation.

My invention relates.to that class of cncu-

(o lar - knitting machines in which barbed or

| represent, 1GScht1ve]y, an elevation and a

partial sectional elevation of the devicefor im-
parting to the pattern-cylinder a step- by-step
movement about its axis, and showing the le- 55
ver by which said step -by-step movement 18
interrupted. Tigs. 12, 13, and 14 represent,
respectively, a front elemtmu a central lon-
gitudinal section, and a side elew ation of the
front portion of the thread severing and hold- 60
mo* mechanism and its stand, and show the

spring needles are used, and in which two or | guldes for insuring the pwpel placing of the

more yvarns of diff erent colors are or may be

used for knitting striped goods; and 1 1S an

improvement upon the inventions described

15 in the Letters Patent Nos. 311,172and 311,173,

oranted to me January 27, 1885 and. it con-

b]StS in certain novel Lonstmetmns, arrange-

ments, and combinations of parts, which will

be readily understood by reference to the de-

20 scription of the drawings, and to the claims, to
be hereinaiter given.

Of the dlamuws IFigure 1 represents ftplau

of a machine embodylnw my invention. Fig.

2 represents a rear elevation of the same with

25 the needle-head, the star-boxes, and the cut-

ting-of mechfunsm removed. Hig. 3 repre-

“sents an elevation of the rods for operating the

varn-guidesand aportion of thestandin which

they are mounted, looking toward the right-

30 hand end of l*]g 1 g, "4 replesents a side

opemtmw 10{‘1 and the tensmn devwe with

which the upper end of each of these rods is |

provided, viewed from a direction obllque to

35 Fig. 3, and 5]10w1nﬂ* the bar « and rod «' in
sectmn Fig. b represents an elevation of the
sanie, loolﬂnﬂ at right angles to Iig: 4. Iig.

- 6 represents an elevation of a pmtlon of the
same, lookmg at the side opposite to that
40 SbOWll in Iig. 4, and showing the bar » and
rod « in sectlon Fig. 7 1eplesenls sec-

‘tional elevation through a porfion of the nee-

dle-head and the pattern-cylinder and its at-
tendant mechanism, looking toward the left-
15 hand end of Fig. 1. Fig. 8 represents a plan
of the outer end of the leve}_ Tfor operating the
pawl-carrying bar. IFig. 9 represents an in-
verted plan of the nmehine with the cross-bar
which supports the lower end of the spindle
zo about which the needle-head revolves, and the
spindle itself cut in sectlon. Figs. 10 and 11

&

varn. I'igs. 15, lb 17, and 18 represent de-
tails of the gmdes fm insuring the proper |
placing of the yarn, which will be hereinafter s 5
referred to.

In the drawings, A is the bed of the ma-
chine, provided on its under side with the
CrosS- bar A’ in which is firmly secured, in a .
fixed pos:ttlou the stud AF, about Wthh the 7c
needle-head B revolves, and to the upper end
of this stud 1s seeur ed the disk A%, upon which
are mounted the “landing-wheel’”’ C and the
‘‘knocking-over wheel’’ D all ina well-known
manner.

The “‘stitch-wheel”’ K, the ‘‘dividing-wheel”’
I, and the ‘‘presser- .wheel’” G are all mmnged
ar 01111(1 the outside of the circular series of nee-
dles x, and are adapted to co-operate there-
with in the usual manner, while the ‘“‘push- 8o
back’’ H is of ordinary constl uetbion and ad-

/5

justably mounted upon the posb H' in any -

suitable manner.

To the rear of the machine are secured the
stands I 1 1n suﬁable bearings, In which the 85
bars a, @', a*, and «’ are mlapted to be recipro-
cated, each of said bars « ¢ @ @ being pro-
vided with 2 cam, b, b’ b, or b, 'ﬁhlch when
either of the bars «, &, ¢*, or ¢’ i moved to-

ward theright-hand ‘end of the machine,which go

1S repr esented by the right-band side of I‘1g
will raise one of the vertical rods ¢ ¢ ¢ c :
mounted in bearings in the shelvesof thestand
J. Another bar, d is mounted in the same
manner, and has its 110ht hand end bent back- g5
ward and at right qngles to itself 1n such a
manner that it will be moved toward the right-
hand end of IFig. 1, whenever one of the bars
ada & a’is moved in that direction, by theend
of said bar a, @, @’, or ¢’ coming in contact with zco
and acting up{)u sald right- anﬂle portlon of
said bar d, and that either of the bars ada aa’
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~which has been moved to the right, shall be | the spiral spring I, which, acting upon a shoul-

- IO

moved to the left again by the movement of

the bar d in that direction by the right-angle
portion of said bar d coming in contact with
the end of said bar a, ¢, ¢}, ora®>.
~ To the stand J are pivoted the yarn-gniding

- respectively, and by which the yarns may be
. thrown into or out of action with the needles.

Therods cc' ¢*c’ are raised by the cams b b’ 5* b%, | from being forced out of its bearings by the

~ and held in an elevated position by the latch £,

15

" andsaid latch J1s disengaged from the notches
~1n said rods to allow them to regain their nor-

mal positions, all in exactly the same manner

- tioned Letters Patent, and therefore need no

further deseription here.

- K is the mechanism for severing the yarns

.:30

o " which are thrown out of action with the nee-
| 20
~again required, said mechanism.being oper-
~ ated by the cam d', forming part of and recip-
- rocating with the bar d. o |

dles and holding the ends of the same until

~ Beneath the bars ¢ a” «* ¢® is épélaced a flat

‘bar, L, provided at or near the middle of its
length with arectangular opening through the
‘same and mounted in bearings in the stands

I I, in which said bar is adapted to be recip-

" rocated by the lever I/, pivoted at L?to the

under side of the bed of the machine, the in-

ner end thereof being provided with a suit-
- able pin, g, which projects into and is oper-
ated upon by the path g’ of the cam M, secured

to the hub of the head and adapted to be re-

‘volved therewith. The outer end of this lever

I/ is forked, so as to embrace the flat-sided
sleeve /i, mounted loosely upon the lower end
of the downwardly-projecting arm 7/, the up-

- per end of which is firmly secured to the bar

4.0

L, so that a reciprocating movement is given
to said bar by the revolution of the cam M in

~ an obvious manner.

50

Upon therear side of the bed is secured by
two teet the bracket N, to which is firmly se-
cured thestud ¢,upon which is loosely mounted
the cylinder or wheel O, the inner edge of
which 18 provided with a series of ratchet-
‘teeth, & k, with which the pin [ engages to im-
part thereto a step-by-step movement, said pin
[ being mounted in bearings in the lower end

of the vertical rod 7, the upper end of which

is provided with an adjustable secrew, P, by

~which said rod " may be shortened or length-

ened to regulate the amount of movement to

be given thereto. This rod 7’ is moved down- .

wardly in its bearings in the stand N by the
action of the cam-arm m,firmly secured to the
bar L, so that with every reciprocation of the

~ bar L the cylinder O is moved about its axis

a distance equal to the length of one of its
teeth, there being enough friction upon said
cylinder topreventits moving backward when
the rod 7' 1s moved upward by the tension of
the spring /. | |

The pin ( is made to engage with the teeth
k k, and at the same time is capable of mov-

der formed upon said pin, serves to force said

pin outwardly and retain it in sach outward 7¢
position, except when, by the tension of the
spring P, said pin is being raised over one of
. the teeth & k preparatory to giving another -

forward movement to the cylinder O.

- The: small pi]l 1, Selcuredjtg' the .pin l’,. and 7e

working in the slot #/, prevents the latter pin

‘tension of the spring I*, and also prevents said

pin ! being turned about its axis, all asshown
in Fig.11.. . .

80

|~ Theface of the :cy]indéro is provided with
as has been fully described in the before-men- -

as many circumferential rows of holes o 0 as

| there are cam-bars ¢ ¢’ a* ¢®, the holes in each
[ row being the same distance apart asthe teeth
k k, and are threaded, so as to receive the 8:

J
screw pattern-pins p p, constructed and ap- .
| plied in the same manner as similar pinsare =
applied to the pattern-chain described in the -
former of the before mentioned patents.
The bracket N has formed thereon an addi-

¢° ¢°, pressed downwardly by suitable springs, .

¢'y and which are raised against the tension of
these springs by the pattern-pins p p, inserted g5
in the cylinder O, as said cylinder rotates be- =~
neath them. Immediately above the pins ¢ =

q" ¢ ¢° are the pawls» ¢ r* ¢, pivoted to the

bar L upon the fixed pin s, and adapted to he
reciprocated -with said bar beneath the cam-

the pins g ¢’ ¢* ¢ has been raised by the action
of the pattern-pins, and one of the pawls » "
r*1° has been raised so as to engage its point ros
in the notch a* of the eam-bar above it, in
which case,with the next movement of the bar
L toward the right-hand end of the machine,
(which i8 represented by the right-hand side
of Kig. 1,) said cam-bar will be carried there-
with and operate the yarn guide, with which
it 1s connected in substantially the same man-
ner as described in my former Letters Patent,
hereinbefore mentioned.

The pawls »#'+*r’are each provided at their
rear ends with open slots 7% by which they are
readily attached to or removed from the fixed
pivot-pin s, and each one is prevented from
dropping below a horizontal position by its -
rear end abutting against the front edge of the
slot in which it is pivoted, while the point of
each of sald pawls is prevented {from engag-
ing with the notch ¢ of the cam-bars by means
of the spring #° until said pawl is acted upon
by the pin q, ¢, p°, or ¢° to overcome the ten-
sion of said spring.

To the bracket N is pivoted at ¢ the lever P
in such & manner that enough friction is cre-
ated at said fulerum to hold said lever in any
position it may be placed by the operator.
This lever P is provided with a downwardly-
projecting arm, P’, which, as said lever is
moved downward about its fulerum ¢, will be

ITO

I15

125

I 30

ing backward over said teeth by the action of | interposed between the pin ! and the teeth k%

L=

oy

o
tional arm, N’, which projects over the eylin-

der O and provides bearings for the pins¢ ¢ ' o

_ 1007
barsea’ ¢’ @® without engaging withthe notches .
¢' in the under sides of said bars,unless one of .

120




~of the pattern-cylinder O, and prevent motion |

10
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being imparted to said cylinder O as said pin/!
1s moved up and down by the action of the
cam-wedge m upon the vertical spindle I. By
this means of throwing the pattern-cylinder
out of action I am enabled to knit a stocking,
shirt, &e.,
length with a pattern-cylinder the circumfer-
ence of which is exceedingly small, for while
with pattern-pins placed upon the cylinderin

a position such that by a continuous knitting

- and a movement being given to said cylinder

20

with every revolution of the needle-head but
a single course of a certain color would be
knitted. Bythrowing thepattern-cylinderout
of action by this device during the knitting of
that course a stripe of that color may be knit,
the width of which may be determined by the
operator, for it 1s obvious that the machine
will eontinue to knit with that color until the

- operator again throws into action the pattern-

35

10

~¢ylinder when at the completion of the course

and the second pattern-pin p comes into con-
tact with one of the vertical pins ¢, ¢/, ¢, or
¢°, at which time that yarn will be thrown out
of action and another of a different color
thrown in, as described 1n the Letters Patent
her embefoxe referred to. |

The upper ends of the vertical rodse, ¢, ¢,
and ¢ are cach provided with two upughts
parallel to P&Ch other, and between which is
pivoted at ¢' a lever, c while another lever,
¢’, 18 pivoted at the same point ¢! upon the rear
side of the rear upright. These uprights may
be provided with suitable yarn-holes, similar

to those with which the levers ¢ ¢ are pro-

vided,and at the same distance from the pivot

¢!, so that all these holes will be in a line when
the levers ¢ ¢" are in a vertical position; or
they may be used without these yarn-holes
with the same result, as will be more fully

~ described.

45

5O

The yarn in passing from the bobbin to the
varn-guiding lever may pass through the hole
in the lever ¢, through the hole in the rear
upright, through the hole in the lever ¢, and

‘then through the hole in the front upright to |

the yarn-guiding lever; or it may pass, if' de-
sired, through the hole in the lever ¢%, around
the left-hand edge of the rear upright, through
the hole in the lever¢’, and then either through

- a hole in the front upright, or around the ]eft-

co

hand edge thereof, with substantially the same
results, care bemo* taken, however, in either
case to insure that the NG arn may pass ireely in
a straight line from the bobbin to the yarn-

| nmdmg lever when said tension-levers are in

a vertical position.

The terms ‘‘front,”’ “‘rear,”” and ‘‘left hand’’
in the preceding par aﬁ‘raph refer to the front,
rear, and left- hand sides of Fig. 1.

The lever ¢ is madeto normally keep a hori-

zontal position by the action of the spring ¢,

so that the yarn passing from one upright to
theotherisdrawn out of a straight line,thereby
taking up any slack which there may bein the
yarn hetween said uprights and the yarn sev-

with a pattern of considerable

ering and holdmn* device. When it is desired

that the slack m Fhe varn shou]d be taken up
by the lever ¢’, the lever ¢’ is moved slightly
out of a peipendlcular position, so that the
varn which passes through a hole in its end

70

‘will be nipped between it and the upright to

which it is pivoted, whether the yarn passes
through a hole in said upright or around its
edge, and thus prevent any slack in the yarn
bet“ een this point and the*bobbin from inter-
fering with the tension on the yarn between
this pomt and the yarn-holding device. This
lever ¢® is retained in 1ts 11011:11&1 position—i.
e., slightly out of perpendicular—by the hori-
mn{nl bar «, which acts upon all of said levers -
snnultaneously and prevents them from as-
suming a ver tlcal position until one of the

rods e, ¢/, ¢, or ¢'is raised by 1ts cam b, 0’ b* or 8s
b, when the inclined portion ¢® of the lever ¢*
will come into contact with the bar u,and the
said lever will be forced into a vertical posi-
tion, while at the same time the lever ¢® will
come into contact with the horizontal portion
of the inverted-U-shaped rod «, and will also
be forced Into a vertical position, so that the
yarn may pass freely to the yarn- guldmg le-
vers.

The vertical arms of the U-shaped rod «'
are mounted in suitable bearings in the shelves
of thestand J, and one arm, %’ theleoflsforced |
into contact with a cam-wed ge, w’, by the coiled
spring u*, said cam-wedge »’ being secured to
and remprocatmg with the bar d. This cam-
wedge «’ is some little distance ahead of the
cams- ﬁedweb b o' b* b’ andis inclined in the 0p-
posite direction theleto, the longest arm, «% of
the rod ' resting upon its upper surface when
the rods ¢ ¢ ¢® ¢’ are in their normal positions.

When either of the ecam-bars a « & & is
moved toward the right-hand end of the ma-
chine, it w111 move Wlth it the bar d and its
cam-wedge «’, and in so doing will allow the
rod #’ to Slow ly drop and the tension upon the 110
yarn to be relieved before the cam upon the
bar a, &', &, or ¢’ begins to lift the rod ¢, ¢, ¢,
or ¢ to change the 5‘3-?:118. Upon the return of
the bar d and- the wedge «’ the U-shaped rod
w will be again lifted and the tension thrown 115
onto those yarns not in action. DBy means of
these devices and the cam-wedge »’ the ten-

75

30

Q0

95

10D

105

gion is thrown off of all of the yarns previous

to the changing of the yarn, and 1s kept off a
sufficiently long time to allow of the knitting

120
into the fabric of enough of the yarn just |

thrown out of action to make with the new
| yarn a firm joining, which is always necessary

in making striped goods, and after the joining
has been completed, the yarn severed, and its
end grasped by the yarn-holding device the
tension is again thrown onto all the yarns not
in action, all slack therein being thus taken
up, So that the yarns are pr evented from acei-
deuml]y becoming engaged with the needles in
an obvious manner,

~To the inner end of the stand upon whichis
mounted the yarn severing mechanism X is se-
cured the bracket K/, the inner edge of which

125

130
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is_quite thin and curved to conform to the arc

of the needles of the head of the machine, said

bracket being provided with a long taper ed or

fannel- Sh‘lped passage, 2, throuah which the

5 yarn which is being Lmt 18 ﬂ*mded tothestiteh-

wheel E aud the needles.

To the upper sarface of the bracket K’ is se-

~cured a thin guide-plate, 9/, which has that

end which is nearest the }am cguiding levers

10 bent upwardly, while the portion which is se-

cured to the upper surface of the bracket K’

gradually curves downwardly to a point below

the beards of the needles, while its edge is ar-

ranged to press lightly eﬂamst the ueedlee

t5 To the under side of the Smtlonmry cutter-

blade %’ is secured another guide, 2%, having a

portion thereof extending downwardly 1n81de

of and 1n close pleumlty to the circle of the

needles, the end ¢° of which is bent over the

20 tops of the needles and above the guide-plate

v, The under edge of this downwardly- -pro-

Jeetmﬂ' portion 1s provided with a curve simi-

lar to the curve of the under surface of the

plate v’,as shown in Fig. 12. This guide v* is

25 asubstitute for and serves the same purpose as

the wire-guide ¢°, described in Letters Patent
No. 311, 173 hereinbefore mentioned.

VVhlle the yarn is 1n action it is gunided tothe
stitch-wheel Kby the before-mentioned funnel-
shaped passage v; but assoon asthe yarn-guid-
ing lever is raised,so as to throw the yarn out
of action, said yar n 18 carrled across the circle
of the needles at the bent corner of the guide
v, and 18 drawn between two needles, and is
35 carried by said needles down the incline of the

two guides v’ * till it reaches the slitch-wheel,
and felms a perfect stitch with the last 01'_1e
formed, and 1s severed by the cutting-off mech-
anism, 'md the severed end is seized by the
e} ]lOldlI]D" device In the usual manner, while
| SImultqneously with this operation the yarn
which isnow thrown into action will passacross
and between the ncedles,and be carried thereby
against the curved edge of the plate v*and the
curved under side of the plate v, so that it wil]
be forced in the same manner belew the beards
of the needles, and be carried to the stitch-
wheel, by which it will be seized and knitinto
the fabric, the yarn being released from the
so yarn-holding device at the same time.  Tither
of these cruldes v’ v* could be used separately
with advmntqb e, but to make the work positive
necessitates the use of both together, as has
been described. . |
55  What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. The combination, with a series of needles
arranged in a circle, a Stlteh -forming mechan-
isin co-operating therew,tth a plurality of vi-
brating yarn-guiding ]evers a- plarality of
verticall y-reeiproeati ng rods connected tosaid
yvarn-guiding levers, a plurality of cam-bars
for operating said vertical rods, and a pattern
mechanism for controlling the movements of

30

60

65 said cam-bars, of a yarn-tension device at-

- tached to each of said ver tically-reciprocating
rods, consisting of two upright rods or bars, a

7, the Spring - plessed pawl or lateh-bolt ¢,

pweted tensmn lever provided Wlth a yarn-
recelving eye, and a spring for throwing said
tension-lever from a perpendlcnlar pOSltl()n to 7o
deflect the yarn from a direct line, and a hori-
zontal bar for moving said tension-lever into
a perpendicular position when the vertically-
reciprocating rod carrying it is moved up-
ward by a cam-bar, substanti ally as described. 75
2. The comhmatlon with a series of needles
arranged in acirele, g stlteh forming mechan-

1sm co-operating therew ith, a plmehty of vi-

brating yarn-guiding levere a plurality of
vertically-reciprocating rods eonnected tosaid 8o
yarn-guiding levers, a plurality of cam-bars
for operating said Vertlcal rods, and a pattern
mechanism for controlling the movements of
sald cam-bars, of a yarn-tension device at-
tached to the upper end of each of said verti- 85
cally-reciprocating rods,consisting of two ver-
tical rods or bars, tWO pwoted levers each
provided with a yarn recelving eye, a Spring
for throwing one of said pivoted levers out of

a perpendicular position to deflect the yarn olo
from a direct line, the other of said levers be-

1ng constructed and arranged to clamp the

yvarn between it ’md oue of the uprights, and

the bars v and «/, substantially as descrlbed

3. In wmbmatlon with the bed of the ma- g5
chine, the stand N, provided with the stud i,
and the arm N/, the pattern cylinder or dr am |
O, mounted on Sald stud and provided with a
plmality of circumferential rows of removable
pins, mechanism, as set forth, for operating
said drum, a plurality of Vertlcally movable
pins mounted inthe arm N’ of the stand N,the
reciprocating bar L, carrying the fixed ful
crum-pin 8, and prov lded Wlth the arm 7/,
plurality ofpmﬁls, r f} , O 1, each plOVlded
with the open siot 1: te enn*fwe the fulerum-.
pin s, a plurality of Sprmgs 7%, engaging with
sald pawls, the lever L/, the cam M and a
plurality of cam- -bars, a, a. a’y, and @, all con-
structed and arranged to Opera,te substantiall y 10
as and for the purposes described. |

4. The combination of the pattern cylinder
or drum O, provided with radial teeth in the
edge of 1ts rim, with the spring-supported rod
Il
mounted in bearings in the lower end of S‘lld
rod 7, the bar L, provided with the wedge m
and the downw ardlv -projecting arm A, the
lever L/, and the eam M, all constr ucted and
arrang ed to operate su bstantla,ll y as described.

5. The combination of the pattern cylinder
or drum O, provided with radial teeth in the

120

edge of its rim, with the spring-supported rod
', the Splmn"-preseed pawl or latch-bolt 7,

mounted in bearings in the rod 7, the bar L
provided with the arm I, the wedge m, the
lever I/, the cam M, and the lever P, con-

structed and arran ged to be interposed between
the pawl [ and the teeth of the cylinder O to
arrest the operation of said eylinder, substan-
tially as described. |
- 6. T'he combination of a series of barbed or
prmg needles arranged in a circle, the guide-
1}1ate fu ]oeated out51de of the circle of needles

130

100 -

105
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- secured thereto the guide-plate v/, located out-

1O

20
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and in close proximity thereto, and the plate |
v%, located opposite thereto within the circle
of needles, substantially as described.

7. The combination of aseries of needles ar-
ranged in a eircle, the bracket K', provided
with the funnél-shaped passage (2 and having

side of and in close proxlmlty to the circle of
needles, and the guide-plate ¢% located oppo-
site thcreto within the circle of needles, all
substantially as described.

8. The combination, with a seriesof needles
arranged in a circle, of a stitch- forming mech- |
anism co-operating therewith, a plurallby of .
vibrating yarn-guiding levers, a plurality of
vertically-reciprocating rods connected to said
yvarn-guiding levers, a plurality of cam-bars
for operating said vertical rods, a pattern
mechanism for controlling the movements of
said eam-bars, a yarn-tension device attached
to each of said vertically-reciproecating rods,

consisting of two upright rods or bars, and a
pivoted tension-lever provided with a yarn-

receiving eye, and a splmn* for throwing said

tension- Tever from a perpendicular posmon to
deflect the yarn from a direct line, a bent rod,

the horizontal portion of which is adapted to.

operate said levers to bring them into a verti-
cal position, aspring for forcing said bent rod
downwardly, a cam - wedge for raising said
bent rod, and mechanism for reciprocating
said wedﬂe, all substantially as and for the
purposes described.

9. The combination, with a need]e head of

25

30

a circular-knitting machme of the guide-plate 35

', located in a fixed p’osition outside the cir-
cle of needles and in close proximity thereto,
substantially asand for the purposes described.
In testimony whereof I havesigned my name
to this specification,in the presence of two sub-
scribing witnesses, on this 17th day of Decem-

ber, A. D. 1885.
JOHN BYFIELD.

Witnesses:
- WALTER E. LOMBARD |
N, C. LOMBARD. |
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