No. 824,403,

PATENTED JUNE 26, 1906.
M. BOAS.
KNITTING MACHINE.

APPLICATION FILED NOV, 29, 1897.

- q: 7.
mfjﬂ e

5 SHEETS—SHEET 1.

' 3
Z _
f _ . 624 S .
| -
S } 2 8
j 2 - VA
e x’ “ a’
~ a* 2t 7 *
fx @/ _4,? ac”
. 4 ‘-275‘ 5 2
3/ Fhy
N 0@ L:i
V | = — __ﬁf \y 47,
é"’ { (|72 — == r— g
’ 2 o= > F
1 ” = '




No. 824,408. - PATENTED JUNE 26, 1906.
M. BOAS.
KNITTING MACHINE:

APPLICATION FILED NOV. 29, 1897. o
5 SHEETS—SHEET 2.

' S | e 2 |
Z. e’fﬁeé‘ém X €- | T e €& e .
v > ¢ ‘ -
Y \E L .
G- Nt , - ” We*
g [ 26 ey LI el _35 =
| l 0 a:i‘- I - I= 25
Y e IR & -
7T | -
FL = ”
= _ e
- i 49| I0}%
772 9 1 ,_7766_
7 i M 0] I | v 4 3 i 6'1
¢Z‘—""" j ‘38 | /. l H d‘?
s | B/ ARYe e ml Cd
b 7 J,
N _B ¢ !‘ 1{"# e ‘-.:.:"‘ Jé? s
ﬁ =N F J r§15 : - 47 -
s *I| 6;' ” *'i:._:‘ 4;4 4 :_ 6’
e I j *' =1 .




No. 824,403. | PATENTED JUNE 26, 1906.
| M. BOAS.

KNITTING MACHINE.
APPLICATION PILED NOV. 29, 1897,

5 SHEETS—-SHEET 3.

TS




No. 824,403, PATENTED JUNE 26, 1906.

M. BOAS. .
KNITTING MACHINE,

APPLICATION FILED NOV. 29, 1897,
| | 6 SHEETS—SHEET 4.

)X
e .
67 @2 -69"'
* --j . ,? ' ~ 6/2
2 ) ef 7/ ) oo
7 g éj g/f’
N A <~ CCI 5 mft
S , . S ol /L — A 7 7
O Ve ey g
Z =
7 IS 2 T 4 51 /£
== 2%

Al




No. 824,403 _ ~ PATENTED JUNE-26, 1906.
- M. BOAS. ‘
ENITTING MACHINE.

APPLICATION FILED NOV. 29, 1897. -

6 SHEETS—SHEET 5.
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~acterson the drawings representin )
This invention has for its object to im- |
prove and simplify the construction of the |

ting is being

UNITED STATES PATENT OFFICE.
'~ MORITZ BOAS, OF ST. HYACINTHE, CANADA. '
KNITTING-MACHINE.

No. 824,403,

Specification of Letters Patent, _
Applliuaﬁon flled N q?.embei'_ 29,1807, Berial No. BBO.IOB_.

Patented June 26, 19086,

10 all whom it may concern. L
Be it known that I, Morirz Boas, a sub-
ject of the Queen of Great Britain, residing

at St. Hyacinthe, in the Province of Quebec,

Canada, have invented an Improvement in
Knitting-Machines, of which the following

nying drawings, is u specification, like char-

g like parts.

various parts of a circular-knitting. machine

adapted for circular and reciprocating knit-

the thI‘&&d—-C&i"I‘iEI‘j When reCiProc'atiﬁg knit__.
done for narrowing and comple-

mental widenin , a8 in the production of

 heel’ and toes of stockings, -has imparted to

it & uniform throw, -said-'throw_belng for g
distance of more than one-half of the circum-

ference of the machine, and hence during re-

ciprocating knitting & take-up has to be em-
ployed, said take-up being automatically or

otherwise thrown into working position to

control the slack thread between the end-
most needles used in reciprocating knitting
and the stopping-point of the thread-carrier,
and the length o% this slack thread which
must be taken care of varies continually dur-
Ing reciprocating knitting. . e

One part of this invention, therefore, com-
prehen}l’s devices to stop the thread-guide

during reciprocating knittin ‘substantially
at or opposite the last needle fed by the

thread-guide 1n its reciprocating stroke, and
consequently no slack thread is made, and
therefore a take-up and its actuating mech-
anism, always more or less complicated and
delicate in operation, become unnecessary..

In my invention the thread-guide is

stopped close to the needle last fed by it in
circular knitting, and as said needle is the
first one to be fed for reciprocatin knitting
1t will be readily understood that t _
unnecessary slack tread, and the thread is de-
livered constantly to the needles throughout

reciprocating knitting under the same condi-

tions and a perfectly made heel is insured,
and so, also, by dispensing with the take-up
yarns of less strength may be safely used in
the machine. . ' .
The machine which I have chosen herein to
1llustrate my inventionis of that class wherein
when the change from circular to recipro-
cating knitting 1s to take place the points or

switches of the knitting-cams are so changed | groove, and t

ting. In this class of machine as now made-

ere 1S no-

| in _the_ii' h¢ Qsitiﬁns a8 to

|

-

needles to

- 1ng to the

- granted to me on the

tuating mechanism of the
{ s0 that its reci

— e —

actuate the needles whic
in reciprocating knitting,
gaging and

the said cams en-
depressing the first of the series of

be used for the Teciprocating
course then to be knitted, the number of nee-

dles so depressed being more or less, accord- . -
Jlei'lg,‘»'i;h of the course. Theneedles -
of any re(tiproe&tinﬁ course having been called 65
| ‘having been moved to
knit in that eourse are then all returned into -
“the mass of needles,
“cating course only the number of needles to
“be used

Into operation an

and for the next recipro-

therein are depressed, and they are
again returned into

dles.. Machines of

W

and also’in a patent, ‘No. 479,986
August 2, 1892, said latter patent
imjlv‘rovement on the former one. .-
The points or switches of the knitting-
¢ams occupy one position for circular knit-
ting, and when reciprocating knitting is to be
done said points
needles in the space at the junction of the
non-knitting and the knittin groove, one of
sald needles being in the %{nitting-groove
immediately under the point, the lowered
point being thus put into position to allow
the next needle to the one under its point,

ass under and not.
are not to be used-

being -an

60
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]l)]fl)sitiop. with all the nee- -
_ us general type are rep-
 resented in an earlier patent, No: 453,059,
26th day of May, 1891,

and those following it while said point is de- -

pressed to pass over said point and continue
in the non-knitting groove, and by the time
that the last needle to pass under the said

' point into the knitting-groove arrives in the

non-knitting groove the first needle to pass
over sald point follows it in line in the non-
knitting groove. Putting all the needles in
the non-knitting groove during the last stroke
for circular work leaves the needles in posi-
tion to commence reciprocating knitting for
narrowing and widening, and to do this the ac-

cam-ringischanged

and in this first reciprocating stroke the
points are raised at just the proper time be-
tween two needles, as stated, so as to engage
the butt of the first needle'to be used for knit-
ting in the reciprocating course, said points
remaining in such condition untjl
from the non-knitting groove enough needles,
more or less, for that
sald needles so taken from the non- knitting
groove bein

en the points are immediate

recating motion commences,
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1t hastaken-

reciprocating course,

I1IO

run through the knittin%-
y

8o
are lowered -between two
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65 my invention moved continuously

2

again lowered between two needles, as stated,
which prevents the taking of any more nee-
dles than those actually needed from the non-
knitting groove, and the motion of the cam-
ring is continued until all the needles put into
the knitting-eroove have arrived again in the
non-knitting groove.
peated for each reciprocating course until the

narrowing and widening has been eflected. |
To automatically move these points or |

switches, I employ a toe-cam having an oscil-
Jating movement about a fulerum orpin anda

‘vertical movement on said pin toward and

from the needle-supporting bed or cone.
The pin on which the toe-cam turns forms

part of what may be designated as the "cam- .

ring”’ of the machine, sald toe-cam when 1n
its lowered position nearest the needle-bed
being adapted to meet and be turned in one
and then in an opposite direction by suitable
lugs carried by rings which have only a to-
and -fro movement intermittingly. in a circu-
lar path, said toe-cam having a slotted arm
which directly engages a stud connected to
and extended upwardly from a plate fitted to
slide transversely in a guideway formed 1n
the outside of the cam-ring. The plate re-
ferred to is for convenience and lightness
made T shape and has two holes for the re-
ception of pins extended outwardly through

points orswitches, the said plate being moved
in one and then in the other direction, as re-

uired, to put said points or switches in the |
esired positions by the slot in the cam con- |

nected with or forming part of the said toe-
carm.

I have also provided the machine with

‘novel means by which to automatically con-

trol the working position of the stitch-cam,
and consequently the length of the stitch, the
adjustment of the position of the said stitch-
cam being useful in fashioning the goods.
T have also simplified the means employed
to both rotate and reciprocate the cam-ring, i
having reduced the size and number of parts

commonly used for that purpose, and conse- |

uently have reduced the weight of the parts,
thereby cheapening the construction of the
machine and lessening the operative space
required for 1t. _'

% have also devised a novel means for im-
parting circular movement to the means -
strumenteal in determining when the points
are to be changed in position, said means in-
cluding rings having lugs and lying one above

the other and presenting peripheral teeth

which are engaged, respectively, each by one
of a pair of pinions, one of the pinions of

;the_ pailr impartin%) movement to the other

oth pinions consequently
eing actuated by one pair of pawls directly
under the control of a suitable pattern-sur-
face, the pawl-carrier being in this instance ot

Eimon of the pailr,

This operation 18 re- |

ga1d hub
the cam-lock from the backs of the said |

‘the change from circular
both dur- | knitting, and vice versa.

624 403

' ing reciprocating and circular knitting; but

its pawls are so' controlled that they may be
put into and out of operative position.  The
awl-carrier is actuated from a cam carried
yv a slow-moving shaft, (the shait which con-
trols) the reciprocating motions of the ma-
chine,) the machine when circular knitting is
being done being run at a higher speed, as
commonly practiced in machines of this type.
The thread-carrier is also a latch-guard,
and its hollow central hub is embraced fric-
tionally by a ring located centrally over the
-conicaFybed'in which the needles are recipro-
cated. This hub may be and is heren
shown as so supported that it may be turned
up away from the frame of the machine and

| from above the latches of the needies to en-

able the use of a transferrer and the apphea-
tion of work to the needies, or-it may be
turned down into working position, so as to
cover and protect the hooks and latches of
the operating-needles. This hub has a suit-
able arm or arms which may be struck by u
tappet or projection moving with the cam-
ring, and tEi.s latter tappet is under the con-
trol of & suitable cam whereby its acting end
may be put in position to either meet and
move the arm or arms attached to satd hub
or to retire from said arm or arms and leave
at-rest just as soon as the said
thread-guide has fed the last needle to be
used in knitting the course just then com-
pleted. S

Figure 1is a top or plan view of a sultictent
nortion of a knitting-machine containing my
improvements to enable my invention to be
understood. TFig. 2 is a right-hand side ele-
vation thereof. Fig. 3 is a plan view below
the bed supporting the cone and ¢am-ring.
Fig. 4 is a detail chiefly to show the devices
for putting into and out of operative position

 the toe-cam and also to start the lever emn-
- ployed to move the thread-carrier with the

cam-ring, so that said lever will be put under
the control of the automatic devices for mov-
ing it during reciprocating knitting.  ¥ig. 5

is a vertical section taken across the bed or
‘cone in which the needles reciprocate and

some of the surrounding codperating parts.
Fig. 6 is an enlarged detail view of the cam-
lock removed from the cam-ring. [fig. 7 1s
an under side view of Fig. 6, with part of the
narrow ring a't. .
tional detail of the toe-cam and some of its
operating devices. Fig. 9 shows in perspec-
tive the toe-cam. Fig. 10 is a detail showing
part of the lever which codperates with the
thread-carrier to move it continuously or in-
termittingly, as may be required. Figs. 11
and 12 are details showing parts of the circu-
larly-moving rings and their cams, to be de-
seribed. Fig. 13 is a detail in side clevation
of some of the devices employed for effecting

to reciprocating
Fig. 14 shows the

Fig. 8 is an enlarged sec-
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~ the opening in the bod(fr
the passage of the thread

-essentially,
‘thereon, said standards having fixed to their |
upper ends a bed-plate A’ the shape of which |
18 shown best in Fig. 5 , said plate being pro-

-grooves for the reception of a series of latched

Jacks or sinkers A%, moved by a sinker-actu-

18 a skeleton ring,

824 408

sliding plate A* detached. Fig. 15 shows g !
modified form of device by which to move
the thread-catrier g variabf; distance. Fig.
16 shows one of the cams on one of the cam-
rings for actuating said modified construction
of parts.

the points or switches detached. - Fig. 18

sliding plate GHFIRIOYGd |

to move the points or switches. ig. 19

shows the lever 47 detached. Fig. 20 is a |
- section of the hollow

cylinder or thread-car-
rier, showing the thread-guiding device and
of the cylinder for
0 the outside of the

cylinder. |
The framework of the machine consists,
of legs A, standards A**, erected

vided with a central opening A? through
_ Work passes, said rlate
having secured thereto the shank Bt of g
conical needle-bed A?, provided with suitable

[

needles a’, the upper

end of said conical bed

ating ring A7, having g projecting ear a3,
(see Fig. 1,) which wﬁ: n circular knitting is
being done is acted upon continuously by
one of two like studs a*, carried by a plate a®,
to be described, said f)l&te having two such

on said ear to move
the ring A” back and forth for

knitting. . The shank B* of sajd conical bed
18 surrounded loosely by a cam-carrying rin
B, said ring having teeth B? to be engageg
and moved by the teeth of the bevel-gear B3,
This ring B has attached to it by suitable
_ cam-lock a® said
cam-lock being shown detached in Figs. 6 and
7. Saidringalsoatapoint opposite said cam-
lock has attached to it by screws a® the plate
a® before referred to, the weight of the plate
@’ being such as to form g balance for the
weight of the cam-lock 5. - The ring B, it
will be seen, thus becomes g Cam-carrying
ring, because it carries the cam-lock a®, to be
described. - The bevel-gear B? is adapted, as
will be described, to berotated gt times forro-
tating the cam-ring during circular knitting
and at other times to reciprocate it for recip-
rocating knitiing, The cam-ring B has at-
tached to it by screws ¢*"flat feet g1 of )
Narrow ring a, the upper edge of which
forms a continuation of the under line of g
non-knitting groove. The cam-ring so'made
and its weight is so greatly
reduced that its motion may be reversed
without straining the machine to overcome
its momentum, and the lighter the weight of
the cam-ring the less the expenditure of
power to drive it,. S ' E
The shaft A%, carrying the gear B® has fast

reciprocating

on it a pinion B*, which is

Fig. 17 is a detail showing one of |
“driving shaft A1, said b
‘provided with any usual devices by which to
rotate 1t at a fast speed for circylar knitting
-and at a slower sreed for reciprocating knit-

to direct
In & noteh 16 of a p

~ The hub ¥ of the disk A* hag _
-mounted on it a spider A» having a project-

1{’2“' and carrying o pivoted
The dog

| ing slotted: arm

| has at its. free end

| the gear A¥ from the disk

| entering the notch 25
ways reciprocating,

‘comes the moving device for said

8

at all timeg en-
gaged by the teeth of g gear A7 loosely
mounted on a main or slow-motion shaft AW
sald shaft having fast onit a toothed gear A 3
which is engaged and rotated positively at

all times by a pinion A, fagt on the power or
shaft in practice being.

ting; as common

Y
chine.

done in this class of M-

_The gear A7 has at one side a Fima', (see
Figs. 3 and 13,) which is cut "
- metrically opposite points, as

shown in Kig.
13, for the

. _ plate having at one
end  a roller 22 and at its

1ts periphery outside said rim, suitable guides
23 acting
1ts. movement, said s rmgs alse

tending to no__rn_m.llgr keep the roller-stud ]
8

motion shaft A

dog %% acted upon by a spring A7,
a lug which normally
standsin a notch 24 in.the spider, said notch

being enlarged at 25 next the end of said lug.

The framework of the machine hag g ver-
tical stud 8°, (see Figs.
pivotally mounted a lever &7 upon one end
of which is pivoted at % g
concaved face, said face standing normally
during circular knitting at one side of the rib
a’® s0 that the roll 22 as said gear is rotated
does not strike the shoe. '

~ When the plate is under the control of its
springs and the shoe is not in the nath of
movement of the roll 22, then the rolger-stud
21 stands in the notch 16 of
locks said gear A¥ to said shaft A" and the
gear A% is rotated continuously through said
disk for circular knitting: but when recipro-
cating knitting is to be done the said shoe is
turned automatically-into posttion so that
the roll 22 may strike said shoe, and the slid-
Ing plate ismoved in a dircction to cause the
roller-stud 21 to leave the noteh of the disk
A% fast on said rotating shaft, thus detaching
and leaving the
gear free to be moved by some other source,
said roller-stud 21 moving with the gear A¥

A* m the spider A%, and as said spider is al-
as will be described, said
by engaging said stud, be-
gear A%

spider at once,

away at dia-

3 and 13,) on which ig

shoe 0, having a

the disk A2 gnd

at the end of the dog

30

assage through said rim of. the S
‘oppostte ends of & sliding plate 24, (shown de-
| tached in Fig. 14.) said o
_ other end & small .- -
roller-stud 21, suitable springs £° acting nor-
mally to cause said roller 22 to stand with

against the side edges of the plate

_ 90 .
te A%, fast on the slow- |

loosely

95

100

10§

IXo

115

12G

55

and this gear will be reciprocated, and the

| cam-cylinder will also be reciprocated for re-

130
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20

20

ting knitting as long as said shoe re-

c1proc
’ yosition to act on said roller 22, the

malins in

woller in the reciprocating movements of the

pear-A¥ traveling only from one to
end of said shoe. o
The slotted arm A of the spider has con-
nected with it a link A%, adjustably
to n slotted arm A%, tast on a rock-shaft A%,
said rock-shaft having an attached second

the other

arm A2 to which is adjustably attached &
link A!® (see Fig. 3,) in turn itted at one end

sver 8 stud A carried by a disk A', also
oot on said continuously-rotating slow-mo-
tion shaft A -

The shoe b* is supported at one end by &
suitable spring 6'°.

The lever b7 is (see Fig. 3) slotted at one

end, and said slot receives & pin d, extended

from a lever d, pivoted
standard A**. The lever d’ (sce Fig. 3) has
connected to it at one end an elbow-lever ¢,
(shown in section in Fig. 3,) the upper end of
said lever (see Fig: 2) being acted upon to
move it at desired times by a suitable pro-
jection of the pattern-chain C, which 1s car-
ried by a cylinder C’, fast on a shaft ¢*, which
has secured thereto at one end a toothed
wheel ¢. The wheel ¢ is actuated intermit-
tently or step by step to thus turn the cyhin-
der (7 and move the pattern-chain by means
of o cam-arm Cf, extended laterally from the
plate C°, secured to the gear A, before de-
scribed. As the gear A® rotates the cam-
arm C* engages the teeth of wheel C° and

turns it, as will be obvious, and such rmove-

*

nent will be intermittent, depending upon

the character of arm {* and number of Tevo-

40

45,

lutions of gear A'S.  The opposite end of said
lever d’ is shaped to enter a hole d* (sec Iig.

4) in an adjustable link d”, jointed at d° to the |

1ower end of a lever d7, pivoted at d° on a
stand d?, depending from the bed-plate A,
the upper end of the lever d' entering a slot
" an ear Ji° of a carriage 4, fitted to shde
in ways of a block d*,
said carriage having a cam-slot d', in which

is entered a pin 4°°, extended from a slide-bar

g, fitted in a guide d' and provided at 1t
upper end with two controlling-caras d** d'?,
said cams occupying their uppermost posi-
tion (see Ifigs. 2 ﬂ,ﬁg 4) when circular knit-
ting is being done and being moved 1nto
their lowermost position when reciprocating

 knitting is being done.

55

L]

suitable hub e, which receives a post ¢, made

~ adjustable in said hub by a suitable set-screw

60

65

¢, 1o thereby adapt the machine to the size of
cone used.. This post has pivoted upon it at
g socketed arm ¢, in which 1s entered and
held adjustably by a set-screw ¢* an arm &°,
having at its outer end a split collar ¢°, which
may be clamped together by a suitable screw
&% said split collar entering an annular

groove at the outside of the thread-carrier, | the arms €

attached

at @ on a lug of the

fast on said bed-plate,

)

on said eylinder
_act with 1nore or

824,403

shown as composed of a hollow cylinder ¢,
having at its lower end 8 flaring shield"¢®,
which serves as a thread-rest and a latch-
guard. ‘Lhe cylinder has located contrally
"1 it 8 thread-guiding device ¢°", shown as a
roller, to not only lessen friction, but also to
£acilitate the easy introduction ot the thread.
The body of this cylinder below the split col-

Jar is provided with a suitable opening 0'° to

permit the passage of the thread from the
center of the c¢ylinder to the outer gide of the
latch-guard or shield on 1ts way to the nee-
dles, said thread in 1ts passage from the
thread-guiding device ¢ to the nesdles run-
ning through some suitable guide, as ¢° the
said guide in this present instance of my in-
vention being represented as a funnel or
chute, and the delivery end thereof is shown
in Fig. 2 and ¥Fig. 20. Locating the thread-
guiding device e” centrally with relation to
the cylinder and leading the thread out from
ihe lower end thereof enables said cylinder to

be either rotated continuously or to be recip-

| rocated without liability of the thread catcn-

ing improperly 11 any stationary part of the
machine, and hence this central location of
the thread-guide becomes an essential fea-
ture of this invention. The particular eye or
device which directly delivers the kmtting-
thread to the machine from the shield is 1m-
material, and instead of the eye oT chute

shown 1 may employ any other usual or suit-

70

78

80

90

95

able thread-guiding devlce commonly em-

ployed 1n knitting-machines. In this in-
stance of my invention the outer portion of
cylinder ¢ (see ¥igs. 1,2, and 5) has a flange
% and above it a collar ¢?, attached thereto
by & suitable screw ¢, and loosening said
corew the collar may be adjusted up or down
¢, so that it may be made to
loss friction against the said
split collar; but ordinarily the ad)ustment of
the split collar will be all that will be requi-
site. The cylinder, it will thus be under-
stood, constitutes the thread-guide—that 1s,

+he thread is taken into the hooks from the.

projecting end of the guide ¢°, whence it
passes to the needles under the adjacent edge
of the cylinder ¢°. -

Bv adjusting the post ¢ up or down in the
socket ¢ the shield and latch-opener ¢® may be
put in exactly the proper !

| osition with rela-
tion to the upper ends of the needles and the

1 size of the cone used.

~The bed-glate A’ has s;uppdrted thereon a

The socketed arm ¢* and the thread-guide
may be turned up whenit 1s desired to employ
a transferer to put a top or other device on

100

105

110

115

12¢°

the hooks of the needles, they being then ar-

ranged in a circle; but when. knitting is being
done the said arm and thread-guide will oc-
cupy the position shown in Figs. 2 and 5.
‘he cylinder ¢’ has attached to it arms €®
and ¢ by suitable like screws e PAassin
through slots made in the curved shanks of
¢'*, both shown in Figs. 1 and 2,

125
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. most position.
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- 1ts ends may be bent, as at 4 3, to constitute -
The lower ring ¢ has attached to it by

_4¢

435

said arms being preferably

movement of said lever.

824,408

toward and fromn the point

1s delivered to the needles, to thereby secure
accurate movements for the thread-cuide
with relation to the needles used. In the in-
stance of my invention shown in Figs. 1 and
2 the said arms are located in different hori-
zontal planes, and when circular knittine is
being done, the thread - carrier being then
rotated continuously, the arm e is acted
upon continuously by the end of a suitable
lever ¢!, pivoted at ¢i® on a stand e*°, erected
on the cam-lock @, & lug ¢ at the outer
curved end of said lever at such time assing:
freely between the acting faces .of the toe-
cams d'® and d'®, they occupying their upper-
One side of the lever ¢® is
shown as acted upon by a friction device ¢
composed, as herein shown, of a spring-s’teei
arm erected on the stand €*°, it havine an at-
tached friction-face, which may be of leather,
sald face being represented by dotted lines
behind said lever in Fig. 2, sald arm also hav-
ing two stops €2 ¢2* to limit the extent of

The bed-plate has fitted within it two rings

J and g, adapted to slide therein, the latter

ring g resting on a shoulder ¢/, forming part
of the said bed-plate, and the ring f rests on
the ring g, both rings | ing within and being
gulded externally by the upturned wall ¢* of
sald bed-plate, the upper ring f being par-
tially overlapped by a flanged ring /7. The
ring f has attached to it at its upper side b
suitable screws 2 (see Figs. 1 and 12) a steel
plate, a portion 3 thereof being bent up-
wardly above the plate and the ring f, and
the said upwardly—%ent plate is split, so that

cams.
suitable screws 2% (see Figs. 1 and 11) a suif-
aEle steel plate 3%, having cam-shaped ends
4> 5*,

During circular knitting the rings f and ¢
remain at rest, and the cams 4 5 and 4% 5% are
at their farthest distances apart, and the
lever e'® rests against the lower stop €%, and
the end of said lever lies in contact with the
arm ¢, as shown in Fig, 2, and the thread-

carrier 1s rotated in unison with the cam-
ring.  Now when reciprocating knitting is to

~ be commenced the cams g and d'® are auto-
- matically depressed by or through the pat-
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tern-surface, as described, causing the upper
cam ¢'* to meet the lug ¢*', which slightly de-

presses the outer end of the lever e'®, thus

putting it in such position thatsaid lever jn its
movement with the cam-ring will meet the
end 5 of the plate 3 of ring J;which will turn
sald lever e far enough to raise its inner end
from contact with the arm e, thus immedi-
ately leaving the thread-carrier at rest ,80that
1t will no longer travel in unison with the
cam-ring, the latter continuine and complet-
Ing its usual movement, this__%

' the-thread to

 thread-guide will be

rection to thus again separate said

lIsengagement

of the lever and arm
the thread-carrier has fed jts
needle next to.take a thread in g
[1& course next to be made, and by stopping
this thread-guide in this wuy tne formation
of slack
guide, it will be undersicud, will be stopped
at different points with relation to the recip-
rocating stroke of the cam-ring to thus adapt

the number of needles used in
any course, and it will

reciprocat-

be understood that the

each reciprocating course in either direction.
This may be done

and 3%, having the cams described and car-
when or after reciprocating knitting is to be
done being started by means to be hereinafter
described, and moved Intermittingly with re-
spect to each other after the completion of
each stroke during narrowing, and when the

narrowing has been completed the sajd rings
are moved intermittingly in the opposite di-

' spring-

plates ard their cams so that

the lever ¢'® at a later period in the stroke of

the cam-ring until the widening has been
completed and circular knitting is to be again
commenced, at which time the cams d dt

are put into their uppermost position, and on
this movement of the said cams the lever e'®
Is again put against stop 2. K

It has been stated that the thread-carrier

y | during reciprocating knitting will be moved

for a greater or less distance according to the

length of the reciprocating course being knit-

ted, such movement beine effected through
the lever e*; but in order that said lever shall
SO operate 1t must contact when the cam-
ring goes in one direction with, say, the arm
¢, and in the opposite direction with the arm
e, and the time that the said lever engages
one or the other of the said arms must be gu-
tomatically controlled. This is effected by
or through the cam-plates 3 and 3%

Let it be assumed that the last course of
circular knitting is being made and that the
cam-ring B is at that time moving in the di-
' | Fig. 1,) and at
this time, it will be remembered, the cams d'8
and d'* are &utomatiqally lowered

tory to reciprocating knitting, so that cam

d'? meets the lug e*, which depresses some- -

what the outer end of the said lever ¢'® and
lifts the inner end thereof somewhat with re-
lation to the arm e'* with which it is In en-
gagement. Now in the further rotation of
the cam-ring in the direction of the arrow 10,
Iig. 1, the lower end of said lever strikes the
incline 5, which immediately further turns
the said lever, lifting its inner
path of the arm ¢'%, so that as the cam-ring
continues its motion the said lever e'®, ele-
vated from contact with the arm e'¢ will
leave the thread-carrier at rest, The cam-

thread is avoided. This thread-

stopped at the end of.
through the two plates 3

they operate

9.

being made just after
thread to the
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| ried by the two rings f and g, said rings just
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end above the
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ring continues its motion te the full end of 1ts |

824,408

lever may cooperate with one arm-——for in-

stroke and is then reversed, and as it comes stance, arm e"—extended from the .thread-
back the elevated inner end of the lever ¢'s | carrier, 1t meeting first one and then the
neets the end of the arm ¢®, located in 2 other side of said arm, said arm €™ In such
¢ higher plane than the arm ¢ and immedi- modification being located immediately 5o |
ately pleks up and moves the thread-carrier | above said thread-delivery. The lever has.
11 unison wit,]h it: but when said thread-car- at one end a slot, as A%, in which may be .
rier has been moved so as to feed the thread placed a roller or other stud A%, connected
{0 the desired number of needles to be used 1n with a link or foot A*, pivoted at 2% on &

1o that reciprocating course the outer ond of | block A7°, free to slide up and down In & slot %5
the lever ¢ strikes the cam incline 5* on the 180 of an arm h? of said stand A*. The lower
outer side, which Iifts the outer end of said | end R'° of the link or foot is normally kept
lever, moving its inner end downwardly away depressgd below the lgwer end of the arm A*
from the arm ¢'*, and the cmn—ring_%( ontinues | by a smtga,ble Spring lg,”,‘connectefd in this 1n-

(5 its movement to the end of its stroke, leaving | stance with a stud A'%; fixed to the stand and 8¢
the thread-carrier at rest. On the return to a screw or stud fixed to the lever h. The -
stroke of the cam-ring the depressed inner | upper end of the link 7% has a projection A%,
ond of the lever ¢ in line with the arm e | provided with a hole which embraces the end
meets said arm and picks up and moves the | of a rod A", connected with the lever b and

-0 thread-carrier with it until the outer end of | surrounded by a suitable spiral spring A", the 8¢
the lever ¢®* again meets the inner side of the | said spring acting normally tokee{)( the said
incline 5, when the inner end of said lever-e® link in upright position. This link may be
is again lifted to pass above over and away | acted upon at suitable times by the inclined
from the arm €. 7 | ends h* of cam-lugs A", which may be fixed

25 The spring-plates 3 and 3 have been de- | to two rings having circular moyement. as go
seribed as provided with. inclines or cams 4 described; of the rings f and ¢, and said rings
and 4% but these inclines or cams do not in | may be either constructed as shown in this
the operation of the machine perform any application or said cam-lugs may be applied
work: but they are offset, as shown, in order | to 2 ring which has imparted to it not only

0 that the outer end of the lever €%, after the | a circular motion, but a rising-and-falling 95
same has been moved by one of the inclines | motion, as in United States Patent No.

5 or 5%, may on the return movement of the | 542,05, dated July 2, 1895. The upward
cam-ring and lever act to position the end of movement of the leg A'® by one of the said
the lever correctly with relation to the cen- | cam ends depresses the inner ends of the le-

35 tral part 3 or 3% of the spring-plates should | ver & to remove it from contact with one side 100
the said lever from any reason either due to | of the single arm extended from the thread-
centrifugal force or shock be turned some- | carrier with which it cooperates, and as soon
what on its pivot ¢'® accidentally. as the leg passes off of the end of the said cam

The arms e and ¢! are located close to the | the spring A'? immediately acts to elevate the

40 thread -delivery, one at one and the other | inner end of the lever h, again putting it In 10§
at the opposite side thereof, and by adjusting the path of the arm extended from the
these arms toward or from the line of thread- | thread-carrier, and the cam-ring continues 1ts
delivery the thread may be led to the nee- | movement to the end of its stroke. On the
dles of ‘any cone correctly to enable any de- | return stroke the end of the lever & must

42 sired needle to be the first one fed for recip- | meet the opposite side of the arm extended 1o
rocating knitting. .. | | from the thread-carrier in order to move the

I believe myself to be the first to provide thread-carrier in the opposite direction, and
the. cam-lock or cam-ring of a circular-knit- | in order that the end of the lever may remain
ting machine with a lever or other moving | in its elevated position and not be depressed

o device substantiaily such as herein described by the cam referred to the inner edge A™ of 115
under the control of suitable cams, lugs, or | the leg A*® meets an inclined portion A% of
{)mjections by which said lever device may | said cam, which turns the leg on the pivot
e moved into one and then into another po- | 2%, so that the said leg is not lifted, as 1t was
sition to engage and disengage at desired | when it passed the cam in its stroke n the

¢ times an arm or projection extended from or | other direction, and consequently the roller- 120
connected with a  thread-carrier; so that | stud A*° moves n the slot A%, and the inner
anid thread-carrier may be, as it were, de- | end of the lever is not at all disturbed, but

‘tached from and left by the moving cam-ring | remains 1in contact with the arm extended
at any desired point in its stroke, and there- from the thread-carrier and moves the thread-

6o fore this invention is not limited to the exact | carrier until the lower end of the leg A° meets 125
lover or deviee ¢® herein shown: but said le- | a second like cam end 2% on the other ring, by
ver or device may be variously modified—as, | whichitis elevated, as just described, so that
for instance, see Fig. 15, where is shown a | the inner end of the lever h is depressed be-
lever A, pivoted at A’ on a stand A? which | low and passesbeyond the arm extended from

65 may be erccted on the cam-lock—end this | the thread-guide, thus again leaving the 130
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thread-guide at rest, and this operation will | blocks 60 being in duplicate, and they are so

be repeated at each stroke of the cam-ring
during reciprocating knitting. . E
The cam-lock a® (shown best in Figs. 6 and
7 and 1n the section Fig. 8) has two stitch-
regulating cams m m’, two being used be-
cause the machine is to knit on the recip-
rocating stroke. These cams are carried by
suitable slide-blocks m?. The carriage m’,

carrying the cam m, has a stud m**, which is |

extended outwardly through a slot m* in the
cam-lock a®, said lock having a,d{justa,bl se-

cured to it & platem’, whichis set-for the ong-

est stitch to be made in heel and toe work, and
the cam m is adjusted to normally stand in
the same position by or through the lowest

projection of the pattern-surface : but when
‘a longer stitch is to be made in circular work,

- as toward the upper end of the leg, said cam m

20
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- do this I have provided the ring with an arm |
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1s depressed by or through a projection on the
pattern-surface acting upon a ring m’; (shown
In section in Fig. 5 and in elevation in Fig. 1,)

-sald ring having suitable pins or studs m® ex-

tended from it through the bed-plate A’ un-
derneath the rings f and ¢, the ends of said

pihs or projections entering suitable slots

m® (see Fig. 2) in a series of adlusta,ble lates
m!’, fixed on the bed-plate A’. To lift this
ring and render it available to lengtheri the
stitch, as described, it must be turned, and to

m*?, (see Figs. 1 and 2,) which is extended
through a suitable hole in the outer upright

wall of the bed-plate, where it is acted upon

by a hook m*, carried by a stud m® on an el-

bow-lever m!®, having one of its arms extend-
ed over and so as to %e acted upon by a pro-
jection of the pattern-chain, the said projec-
tion turning the said lever m', so that the
hook m", acting on the rod m!?, draws the
sald rod in a circular path, causing the pro-
jections m?® to slide upwardly in the inclined
slots m°, thus raising the ring. The upper

side of the ring as it is raised contacts with

a foot m' of & slide or lever m!, suitably piv-
oted at the outer end of the cam-lock a?, said
lever having jointed to it a link a°°, which en-
gages one end of a lever m?*®, pivoted at. m*,
the opposite end of said lever having an ad-
justing-screw m?, which acts upon the stud
m*”, extended outwardly from the slide m?,
carrying the said cam m. The cam-lock also

“has two like fly-cams n, each of which has a
. right-angled stud »’, which is extended out-

wardly through a hole in the cam-lock where
sald stud is surrounded by a suitable sprin

n*, one end of said spring being connecteﬁ
with the cam-lock and the other with a suit-

able pin or projection 73, extended through

or connected with said stud, so that said
spring normally acts to keep the fly-cam

~ pressed against the blocks 62 and 63.

65

The plate of the cam-lock has attached to
1ts inner side, as herein shown, by suitable
screws a series of blocks 60, 61, 62, and 63, the

'

|

|

shaped at their under sides and so located
with relation to the blocks 61, 62, and 63 as
to leave between them what I designate as
the “knitting-groove’’ n%°, the said knitting-
groove intersecting the lower edge of the
cams m and m’ before described. The outer-
most ‘ends of the blocks 60 -have pivoted on
them the fly-cams n described, and to the in-
ner ends of said blocks are pivoted the points
or switches n® 7.
block 61 is provided with a recesz to receive a
block 64, it being attached to the block 61
by a screw 65. Above the concaved upper
edgeof theblock 64 ispivoted a directing-cam

66, said cam occupying a position between

said points or switches n® 77, the directing-

The central part of the
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cam de endinf in a space between the lower -

edges of a guide-plate 67. _

he top edges of the blocks 60, 62, and 63 and
the fly-cams n and the top of the block 64 and
the _upfer edge of the ring a'* constitute one
side © _
knitting groove’’ n%, the only opposed side be-
ing the small guide-plate 67 and the direct-
ing-cam. In the patents referred to the non-

what 1s designated as the ‘“non-

ole

knitting groove had a continuous top wall ex-

| tended entirely about the cam-ring; but

for cheapness of construction and to lessen

‘the wear on the butts of the needles when in
sald non-knitting groove and to also leave

the butts of the needles in said groove free
to be seen I havedone awaywith most of the
up’Eer wall of said non—knittin(ig 2roove.

he fly-cams normally stand in position to
close the knitting-groove and prevent the en-
tranceofneedlesthereinatthat point; butthey
are free to rise and permit the passage of the

butts of the needles from the knitting-groove

nto the non-knitting groove 7.

95
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Substantially midway between the stitch-

cams m and m’ I have located the needle-se-
lecting devices, composed, essentially, of the
two points or switches n® n7, represented as

pointing one toward the other, and a direct-

ing-cam 66, loosely pivoted and lying be-
tween the said points or switches, said direct-
ing-cam being free to be struck by the butts

of the needles when the cam-ring Is moving

In either direction, so that it if the free ends
of the said points or switches are elevated
will insure the passage of the butts of the
needles under the points or switches into the

110

115

knitting-groove n%; but if the free ends of

said points or switches are depressed then
the butts of the needles on arriving under the
directing-cam pass beyond it over the tops of

the free ends of the points‘or switches and re- -
main in the non-knitting groove and do not
knit. In Fig. 17 I have shown one of these

points or switches detached, and it will be
seen that it has extended from its back a stud
n'®.  The studs extended from these points

or switches enter each a hole in a shiding

plate n'*, entering a suitable groove in the

Izq
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cam-lock, said plate having a slot
is entered by a suitable screw n'%, said plate
also having attached to it a stud »'¥, which

- passes through a cam-slot n'*, made in an arm

~directions and in different planes.

10

£5

to leave a secant surface.

n'%, extended from what I herein designate as
a “‘toe-cam’’ N, said toe-cam having two toes
a7 n8, extended from a hub n!® in opposite
The hub
of the toe-cam has a hole n*°, which is passed
over 8 stud n*, rising from the cam-lock.

The arm n'® of the toe-cam rests at its vinder

side upon a rock-shaft n*, a portion of which
is slabbed off or cut away at 2% (see Fig. 8)
This rock-shaft
has connected to or forming part of it a gear
n*, which is engaged by a segmental rack n®

‘at one end of a lever n*, pivoted at »*’ on a

2C

stand n*, erected on the cam-lock, the outer
or left-hand end of said lever, viewing Figs.

2 and 8, being so located as to pass between

the two cams d*® d'* when the said cams are

in their u{;permost position and circular

- knitting 13

25

eing done; but when reciprocat-
ing knitting is to be done and the said cams
d® d'? are depressed, as stated, the uppermost
cam d'® meets the upper side of the lever n*

‘and depresses that end, turning the rock-

30
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shaft until the secant surface n% comes imme-.

distely under the armn'®, thus letting the toe-
cam drop and put the toes nt” 2® in position
to strike against the devices, which at each
stroke of the cam-ring in reciprocating knit-
ting act to turn the said toe-cam to tﬁereby
cause its slotted portion n'® to act at the
proper time through the stud n*** to thereby

- move the pfate ni? to either elevate the said
points or switches to pull down the needles

from the non<knitting groove into the knit-

ting-groove for knitting either in continuous

circular courses or for reciprocating courses,
as in narrowing and widening, or to depress

said points or switches to retain the butts of

said needles in the non-knitting groove. 1

- have previously described in the preamble of

435

this sEeciﬁcation the action of these points or
switches in their elevated and depressed po-

tions, and their action is as common in the

E&tents previously referred to so need not be
erein further described; but I will now de-

seribe how the toes of the toe-cam are acted

upon and moved at the proper times.

- Referring now to Figs. 1, 5,11, and 12, the
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. rings f and g before referred to are therein

represented, and the ring f has secured to it
by suitable screws o and o’ suitable rack-
plates 0?, each havingsuitable depending lugs,
as 0% 04, the contiguous ends of said lugs being
oppositely beveled, as best represented in Fig.
12, and it will also be noticed in Fig. 1 that
the said lugs stand in different circles, and in
Fig. 12 they stand at different levels viewed
from a horizontel plane. Supposing, again,
that the cam-ring B is moving in the direc-

tion of the arrow 10, Fig. 1, in its last course _
65 of circular knitting preparstory to being re- | ably confined to

824,408

n??* which | versed for reciprocating knitting and that

the cams d'® d'? have been depressed to put
the toe-cam down, as described, with 1ts toes
n'” n'* in working position. During the last
part of the last circular course the under side

of the toe 7% meets the beveled end 'of the lip

0%, and the toe-cam is turned to dépress the
points or switches n® »” between the two nee-

70

dles, as described, so that thereafter no'more

needles will enter the knitting-groove n®, but

will follow over the tops of the pomt or

switch just-turned under it into the non-
knitting groove, and by the time that the

last needlepasses the fly-cam n and entersthe

non-knitting groove the first needle to pass
over the point will be found in position along-
side the’last needle and the butts ‘of all the
needles will be in the non-knitting groove.
Now the machine is in condition to be re-
versed, and as soon as the points or switches
in the first reciprocating stroke of the ma-
chine opposite the arrow 10 arrives in a posi-

75
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tion to have a point or switch elevated be-

| tween two needles to thus grab and pull down

into the knitting-groove the first of the series
of needles to be used for a narrowing or widen-
ing course the shoulder 30 of the toe n'' meets
the inclined end of the lug 0% which imme-
diately turns the toe-cam in the direction of
the arrow near the toe n'” in Fig. 9 and again
lifts the points or switches into position to
engage and depress the first needle to be used
in that reciprocating course, and the points
or switches remain up until all of the needles
to be used in that reciprocating course have

90
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been taken from the non-knitting groove and

put into the knitting-groove to knit, and
when the last needle of said course has com-

nleted its operation the toe n'® of the toe-cam

meets the beveled end of a lug 0®, fast on the

ring g, said lug again turning the toe-cam,

causing the points to be depressed between
two needles, and thereafter the butts of the
needles in the non-knitting groove pass over
the points or switches, while the butts of the
needles then in the knitting-groove pass out
of said knitting-groove into the non-knitting
groove in front of the needles traveling in the

non-knitting grooves until the butts of all the

needles are again in mass in the non-knitting
groove. The cam-ring completes 1ts recipro-
cating course and comes back, and as soon as
it arrives op{mmte the needle to be again de-
pressed for the first needle of that reciprocat-
ing course a like cam projection of the toe n'’

meets the beveled end of a lip 0°, extended

upwardly from the ring g, which again turns

the toe-cam to elevate the points or switches
so that the needle to be the first of that course
is immediately drawn down into the knitting-
ogroove. | - -

The
tively, one down and the other up, (see 1g.

11,) and the plates carrying said lugs are suit-

the ring g by screws 31 32.
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lugs o® and o° are directed, respec-.
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 The plates o2, carrying the lugs o o*_.%gnd t]-i-_e'ﬁ
'~ plates carrying the lugs o® 0° may be adjust-.

ed .as required to thus insure the tipping of
the toe-cam at exactly the proper position
with relation to the needles and the cam-Ting

‘Yo enable the points or switches to pass be-

tween the butts of any two needles, one of
which 1t is desired toselect and depress as the

-first. needle of a reciprocating course and also

to enable a point or switch to pass between

- the butts of any two needles, one of said nee-

- ciprocating course.. It will be understood

dles being the last one to be used in the re-

that the lugs 0® 0* on one side of the machine

15 and the lugs 0® 0® on the other side of the ma-

20

‘knitting
gradually moved intermittingly in the oppo- |

chine stand at their farthest distances apart

when reciprocating knitting is commenced

and that at the end of each stroke of recipro-

-cating knitting the said pair of cams are

moved intermittingly one toward the other
until the narrowest course of reciprocating
18 being made, and then they will be

site direction back for widening into their
starting position. I will state, however, that

- these rings are not in this particular machine

30

‘moved at the first two strokes

of recipro-
cating knitting, I not moving them, because I
have found that by laying in two courses of

reciprocating knitting before commencing to

- harrow 1t is possible to make a better junc-
- tion of the narrowed part with the circular

35
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- the said teeth extending substantially ha
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part than would be the case if the rings carry-
Ing the lugs were moved with.the first nar-

rowing course. Jwill now describe how these

rings f and g are moved intermittingly in op-

- postte directions. I have devised a very sim-

ple means for this purpose, my means con-
taiming but very few parts of light weight,
low cost, and easily actuated. Each of these
rings 1s provided with teeth at its peripherlgg,
way around each ring, and the toothed parts
of these rings extend through a slot in the up-
per vertical wall ¢g* of the bed-plate, as seen
at the right in Figs. 1 and 5. The upper rin
J 1s engaged by a pinion 34, connected with a
sleeve 36, having at its lower end a pinion 37,
sald two

nected with the bed-plate. The bed-plate
has another, suitable bearing 39, in which is
mounted a shaft 40, (see Fig. 1,) provided at
1ts upper end with a toothed pinion 41, the
pinion being of sufficient thickness from top
to bottom to not only engage the teeth of the
ring g, but also to engage the teeth of the pin-~

- 1on 37 referred to, so that in the rotation of

6o

the pinion 41 it acts to move the
direction and, acting through the ‘pinions 37
and 34, causes the pinion 34 to move the ring

. fin the opposite direction, each being move

65

at exactly the same time in opposite direc-
tions without any possibility of slip or lost
motion to thereby disarrange the relative po-

-+

‘which is acted u

_ pinions and sleeve being loose on a |
shaft 35, held in a suitable bearing 38, con-

ring ¢ in one

=

sitions of the cam-lips and devices carried by
said rings. 'Thelower end of the shaft 40 has
attached to it a pinion or ratchet-wheel ¢’
(see Figs. 2 and 3,) and said ratchet-wheel is
turned in one or the other direction by one
or the other pawls ¢ or ¢’, the pawl ¢ being
shown in Fig, 3, each of said pawls being
mounted on a like set-screw ¢2, mounted in a

like ear ¢* adjustably connected by screws ¢t

with a pawl-carrier (' said pawl-carrier be-
Ing jointed at 43 with one end of an elbow-le-
ver (%) pivoted at C® and provided at its op-
posite end with a suitable antifriction-roll ¢,
on by a cam C% fast on a

slow-motion shaft A said cam moving said
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pawl-carrier -once during each rotation of -

sald shaft. Each pawl ¢ and ¢’ has a like toe
¢’, which butts against a projection of the ear
¢® and 1s kept there in a yielding manner by &

suitable spring ¢', the toe ¢® limiting the in-
ward movement of the pawls ¢ and ¢’

To provide for the pawls ¢ and ¢’ contact-
ing with the ratchet-wheel ¢’ to move the

shaft 40, I have provided a lever 44, pivoted

at 45. One end of said lever has jointed to it
a link 46, connected to the lower end of an el-
bow-lever 47, pivoted on a stud held in a boss
48 (see Fig. 2) of the framework, the short
horizontal. arm of said elbow-lever being

slotted, (see Fig. 19, where said lever is

shown in detail,) the said slot receilving a pin
49, extended laterally from the elbow-lever
@*, before described, so that when said lever
18 elevated or moved by the pattern-surface

the lever 47 is consequently moved. The

front end of the lever 44 referred to has con-
nected to it a link 50, which embraces loosely
a stud 51, carried by a plate 52, pivoted on a
stud 53, erected on a plate 54, fast to or form-
ing part of the standard AX*. (See Hig. 2.)

The pawl-carrier C'°, before described, in
its forward and back reciprocation is guided
by the plate 52, before described, and the
forked end of the carrier slides back and forth
on or about the stud 51, and when it is de-

g .| sired to place one or the other of the pawls ¢

or ¢’ 1n engagement with the ratchet-wheel
¢’ the lever 44 must be moved.

Now assuming that it is desired to place
the pawl ¢ in engagement with the ratchet-
wheel ¢’, then in such case the pattern-sur-
face will automatically at the proper times

move the inner or short arm of the lever 44

to the left, viewing Fig. 3, and will carry the
plate 52 and the pawl-carrier laterally, thus
putting, the pawl ¢ in engagement with the
teeth of the ratchet-wheel, and said pawl will
remain 1n engagement with said teeth and
mn the reciprocations of the pawl-carrier will
move sald teeth and the shaft 40 as long as
the rings are to be moved in the direction for
narrowing, and, thenarrowing completed, the
lever 44 will be again moved in a direction
to 1nsure the placing of the Ea,wl ¢’ 1n posi-

tion to engage the ratchet-wheel ¢ and turn

-
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for said- cam-lock @, which is essential 1n & |

20

3C

35

40

R0

55

6o ring and said thread-guide;

63

‘stroke during reciprocating knitting ;.

1O

it andthe: shaft 40 in the OPP'éS:ite'&ifeétiOﬁ;

said pawlremaining in action until thewiden-
said pawl 1s disen-

leted, when
eaged and both pawls are left out of action
while circular knitting is being

The plate a® is connected to the same nar-

row ring which carries the cam-lock @°, and |

in addition to.carrying the said lugs a* it also

serves the important function o

+

high-_—speed machine.

The employment of.'tli_ej na,rrowr,lng B en~

to,be greatly

ables the weight of the cam-11n
t weight the

decreased, and owing to its g

stroke due to momentum in quick change

of motion, as for. regiprocatin knitting, 18

avoided, and consequently  the machine,

owing to this light-weight cam:Ting, may be
run during reciprocating .knitting much

¥ [ ]

faster than with a heavier ring such as here-

tofore used. o a |
When the rock-shaft haying the secant

surface is turned so that the toe-cam may
descend, the descent of the toercam 1S 1n-
sured by the action of a spring p, the free end

*

of which acts on a projection p’, of the lever
the plate n'? after pass-

n'%. The stud B* of
ing through the cam-siot of the lever n'® en-
ters a straight or vertical slot 7( n an ear
71, connected to the stand « _

slot serving as an additional guide for the

said plate.

~ The feet ¢ may 1n .pr_ﬁ;cj;_ié'e 'havfe_ secured
to them by suitable screws, 72 the shanks 73

of guard-cams 74, the lower edges of sald

guard-cams lying '

located sub-
and acting

seribed, said guard-cams being
stantially above the fly-cams 7
to prevent. o needle leaving the

uard-ca;ns are 's*upptorte(_l ‘iﬁ&e‘?end_-;
the cam-lock, so that said cam-lock

'The
ently o

may be removed and be easily replaced with |

ihe needles in the non-knitting pesition.
- Having fully _
I elaim as new, and desire to secure by Let-
ters Patent, 18— .. .. - . o

1. A circular-knitting machine containing

the following instrumentalities, viz: aneedle~
bed to contain needles; & thread-guide; &
cam-Ting, means to revolve 1t to’actuate the |

needles for circular knitting, means to im-
part. to said, cam-ring a, uniform len th of
- t read;.-_-
between sald cam:
_ and devices to
automatically control. said. thread-gulde-ac-
tuatine means when reciprocating knitting 1s
being
in a variable position with relation to
dles used in reciprocating knitting,

guide-actuating means

the nee-~
the ends

CITC done and.
“until narrowing is to be again commenced.

a halance

¢* sald stud and’
substantially in the line of
“the under side of the cam, part 67 before de-,

““non - knitting ] |

described my invention, what

3

one, tQ leave sald thread-guide at rest.

| be in position to start

1

]
eroove from bein elevated too high into the |
- space designated 2s the
.groove.

ciprocating knitting, a

L N -

“euide centrally with Telation to

ring of uniform length, to thereby 1o
thread-guide at rest over different needles of

for the thread
tachied shield and

ring to actuate said

end a latch-guard, ¢

824,408

cam-ring maintaining
the thread-guide without slack in order that
said thread may be supplied immediately to
the needles when the said thread-guide 18
started at -each succeeding reciprocating
stroke. | |

2. A dircular—knittiﬂg machine containing

the following instrumentalities, viz: & needle-
bed to contain needles, g cam-ring having
cams. to actuate said
volve said cam-ring

reciprocate said, cam-ring for re-
circularly - moving
ort said thread-

uniformly

thread-guide, means to supp

v 1

needles, thread-guide-actuating means car-
ried by said cam-ring, and devices to move
said thread-guidé-actuating means in unison
with said cam-ring to feed the needles with
thread during circular kr;.ittin(% ,
ing means alsp operatin -sald th
for a part of each stroke 'Eui'i.i;g reciprocatin

knitting, said actuating means being arreste
‘at different points of

| its stroke automatically
during each reci rocﬂ;ingstroke; of the cam-

to thereby leave said
the series of needles varying in number dur-

1d thr ad-guide may
without slack at the

‘ing narrowing and _Widemn}% in order that
the thread carried by sald thre

-

next reciprocating course, and b
only ‘to the needles to be used in said course.
3, In'a circular-knitting machine, the com-
bination with a needle-cylinder and needles
therein, a, thread-guide d as ¢
having an open passage-way therethrough
thread said, cylinder having an at-
3 latch-guard, and an arm to
support said thread-guide centrally with re-
lation to the circular series of needles, sub-
stantially as described. '

4. Inacircular-knitting machine, a thread-

r o+

%uide made as an open cylinder having at its
Tower end a lafch-guard and shield, said open
cylinder being provided with thread-sustain-

ing means to receive and ‘guide the thread

through the cylinder and deliver it to the

needles. = = . .

5. In a circular-knitting machine, the fol-

lowing instrumentalities, yiz: g conical nee-
series of needles, a cam-

needles, a thread-guide

dle-bed to contain &

&

r . F I

needles, means to re-.
that it may actuate said
‘needles for circular knitting, and means to

the circle of

and be delivered

formed as a cylinder

'of the successive reciprocating strokes of the .
the thread carried by

70

75

80

and actuat-

Q0

95

100

103

I1O
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12.

made as an open cylinder having at its lower

a8 1atch-gus re$d43ﬁ§t&i;11ng means
located withm said thread-guide and deliver-

I"ing the thread at the exterior of the latch-

E

uard portion thereof, and means
ent of the cam-ring to sup
said thread-guide loosely a
motion of the cam-ring. , . .
6. In a circular-knitting machine the fol-

independ-
ort t}iéf%hank of
ove the center of

l lowing instrumentalities, viz: a thread-guide

12
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 said needle-be
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40
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6o

- made as an open

open at 1its center

cylinder having a gassagé
from its interior to its outer side, said cylin-
der having an attached latch-guard, com-
bined with a supporting-arm pivoted on a
fixed part of the frame and adapted to be

turned up away from the needle-bed so as to
uncover. the needles, substantially as de-

guide formed as a cylinder and having a pas-
sage-way therethrough, a latch-cuard dis-
posed at the lower end of the cylinder, and an
arm adjustable in length supporting said cyl-
inder to' thereby ena%le the thread-guide to

be centered accurately with relation to the
series of needles. | |

8. In a circular-knitting machine the fol- ;

lowing instrumentalities, viz: a conical nee-
dle-bed to contain
ring having cams
dles, 8 thread-guide disposed centrally above

and having an open central
passage-way and provided at its lower edge
with a projecting surface tosustain the thresd
being fed to the needles, means to loosely and
rotatably support the thread-guide above the
needle-bed, two engaging projections extend-
ed from the thread-guide a,ncf separated by g
horizontal space to give lost motion, a lever

carried by the cam-cylinder and means to
ec-

gage each of the said projections and move
the thread-guide dyring a portion of the
movement of the cam-cylinder during recip-
rocating knitting.

9. A needle-bed adapted to contain g se-

ries of needles, a cam-ring having cams to ac-
tuate said needles, an open centered thread-

supporting surface, a device to.sustain said
thread-guide loosely centrally above the se-
ries of needles, and means between sald cam-
ring and said thread-guide to actuate the lat-
ter, the thread-guide at all times sustalning
the thread and deliveri g 1t directly to the

needle the hook of which is covere by the

thread-supporting surface of the thread.

guide, whereby the thread in the thresd.

gulde is at all times prevented from contact-
ing with any of
machine.

10. In a knitting-machine, g

threa,d-guide
support located centrally above

the series of

circular needles, and & combined thread-.

guide and latch-opener made as g cylinder
throughout and provided
with a passage-way from its center to its
outer side above the lower end of the thread-
guide, whereby the thread is delivered to the
needles from tﬁe upper side of the latch-open-
ing portion of the t ead-guide. '

11. In g circular—knitting machine the fol-

lowing instrumentalities, viz: a needle-bed to |

824,408

8 series of needles, a cam- |
for reciprocating said nee-

needles, a thread-guide
cylinder and located centrally above the said ~

‘the arms

the stationary parts of the

| AL . . . . L. -. . *.
| contain a series of needles, a cam-rinc having

8 series of cams to actuate said need
tatable thread-guide mounted centrally with
relation to said needle-bed and above the
sald bed, a clamping-ring to receive the shank
of said thread- uide, a,nﬁ means to close said
ring about a,n§

tionally, and means between ‘said cam-rin
and said thread-guide to move the latter Witﬁ
the cam-ring, su stantially as described.

es, 8 To-

hold said thre&d:{guide fric~-

75

12. In a circular-knitting machine, a con-

8 cam-ring to actuate said needles, a thread-
guide mounted loosely and centrally above
sald needle-bed and: presenting at its lower

ical needle-bed to contain g series of needles,

end a cone-shaped latch-guard , sald thread- -
uide receiving the thread in its open end and
It externally above the lower end

elivering 1
of said latch-guard, and connecting devices
between said cam-Ting
move the latter from the cam-ring.

and thread-guide to-

8o

13. In a circular-knitting machine, a con-

ical needle-bed. to contain g series of needles,
8 cam-ring having cams
formed as an open

needle-bed, an adjustable supporting-arm for
said thread-guide, said thread-guide havin

projecting arms, means to support saig
thread-guide, a lever Interposed between the
Cam-Ting ¢ _
to automatil({:ally move sai 16‘?‘61;1 (Eim'ing re-
ciprocating knitting to engage and dise age
# m%xtendﬁg fromgsgid thre&d—lé%i o
to thereby move said thread-guide during s
portion of the travel of the cam-ring
its reciprocatin
said thread-guide at rest until on the return
stroke of the cam-ring when said lever is
ag_a,(iln made effective to move the thread-
uide. - -

= 14. In a circular-knitting machine the fol-
g instrumentalities, viz: g needle-bed
containing a series of needles, a cam-rine con-
talning cams to reciprocate said need es; a
thread - guide support; a thread-guide ar-
ranged 1n said support centrally over the nee-
dle-bed and provided with two arms located

‘In different horizontal planes; a lever moving
cam-ring, and means to

[

In unison with said
actuate said lever at different periods in the
movement of said
cating knitting,
direction of its movement will engage one of
the arms of said thread-guide and move it for
the desired distance and then retires from.
arm leaving the thread-guide at rest,
sald lever in the return movement of the cam-
ring meeting the other of the said arms there-
by reversing the movement of the thread-
gulde and moving it for the desired distance,

‘when the said lever 1s released from the sec-

ond of said arms, a%ain leaving the thread-
guide at rest, as and for the purpose set forth.

15. In g, circular-knitting machine the fol-'_

and said thre&d-ﬁu'ide , and means

cam-ring during recipro-
whereby said lever in one

to reciprocate said -
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ring during
motion and to then leave
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lowing instrumentalities, viz:

‘matically move said

ring

1.3

to contain needles,:a cam-ring havi
to actuate said needles, & thread-guide sup-
port; & rotatable ‘thread-guide mounted 'in
said support, 8 thread- uide-actuating lever
mounte(f on and movable with said cam-ring,
means to hold said thread-guide-actusting

means in position to affect the rotation of the

thread-guide in unison with the cam-Ting
during. circular knitting, and means under
the control of a pattern-surface to automat-
ically partially move the thread-guide-actu-
ating means preparatory to comiaencing re-
knitting, a pattern-surface, and
means under its8 control 1o thereafter auto-
thread-guide-actuating
means to effect the alternate release and en-
gagernent of said thread-guide at different
periods of the recipro cating stroke of the ma-
ohine in narrowing and widening, whereby
the thread-guide may be 8to ped with 1its
thread-delivery immediately above the end-
most needle to receive thread at the next re-
ciprocating stroke of the machine in widen-
ing or NAITOWIng, substantially as described.
16. In & circular-knitting machine, & cam-
having knitting-cams dprbvided with
movable polnts or switches irected toward
switches having

each other, said points oOr

studs extended outwardly through the cam-
lock of said cam-ring, & slidin; plate to re-
coive said studs, said plate also aving & stud,
a toe-lever having toes extended therefrom
in opposite directions, said toes being-set out
of line one with the other, said lever being
mounted on a stud of said cam-lock and hav-

ing an arm provided with a slot to receive the

stud of said plate, means 10 maintain the said

toe-cam in an elevated position during cir-
knitting, means to depress said toe-

cam preparatory to reciprocating knitting to

thereby place 1t8 toes 1n operative position,
' ] having cam-lugs, and means to

move said rings whereby said lugs may actu-

ate said toe-cam sooner or later during suc-
cessive strokes of reciprocating knitting, sub-
stantially as described. -

17. Aneedle-bed to contain a series of nee-
dles, a cam -TIng provided with movable
points or switches and adapted to actuate
said needles; & circulariy-movable. thread-

: support said thread- uide

- centrally above and with relation to said nee-

55

60

dle-bed, a-toe-cam carried bg' the cam-lock of
spid cam-ring, & thread-gui e-moving device
carried also by said cam-lock, two rings, each
having twolugs to actuate the toes of the toe-
cam, and said rings having other lugs to op-
erate the thread-carrier-actuating devices,
and means to reciprocate said rings simulta-
neously in op
toe-cam may be actuated to-move th s
or switches of the knitting-cams at the proper
1I_)reri(:n:i, o3 described, to insure the taking

om the non-knitting groove of

osite directions whereby said

o needle-bed | dles only which are to
cams | stroke of reciprocatin

i

‘,

| series of needles bein%l

those nee- | ting-grooves, sal

- 824,403

be used at the next
knitting for narrow-
ing or widening, and also to effect the disen-
gagement of the thread-carrier-actuating de-
vices from. the thread-carrier to leave the
thread-carrier at rest with its thread imnmedi-
ately above and 1n position to be again sup-

plied without slack to the first needle of the

needles to be used at the next reciprocating -

course, substantially as described. o
18. In 8 knitting-machine, a bed-plate, a

‘needle-bed supported therein to contain a se-
ries of needles, a cam-ring to actuate

said nee-
dles, a thread-guide, means to support 1t
loosely centrally above said needles, & con-
nection between said cam -rin
thread-guide to impart motion ﬁmereof, two
toothed rings surrounding said needle-bed
and provided with Lsuita,b% actuating cam-
lugs, the teeth of said rings being exposed.
through said bed-plate, combined with a
shaft having a narrow pinion engaging one of
snid toothed rings; a broad )
he other of said toothed rings, a shaft carry-
ing said broad pinion, and a pinion interme-
dinte said broad pinion and on the shaft car-
rying said narrow pinion, whereby the broad
pinion 18 adapted to actuate one of said rings
in one direction,
ate pinion and said narrow pinion actuate the
other of said rings in an opposite direction,
substantially as described. o
19. In & ecircular - knitting machine, a
thread-guide made as an open cylinder hav-
ing a thread-passage from 1ts
outer side, said cylinder having an attached
latch-guard, combined with an arm to sup-
port said thread-guide centrally with relation
to the needles, said supporting-arm being
horizontally adjustable, and means to verti-
cally adjust said thread-guide to thereby
adapt it to needle-beds of different sizes.
90. In a circular-knitting machine the fol-

lowing instrumentalities, viz: 2 thread-guide

‘made as an open cylinder having a thread-

passage from its interior to its outer side, said
cylinder having an attached latch - guard,
combined with an arm tosupport said thread-

to the circular
used, and means to
vertically adjust said read-guide to thereby
adapt it to needle-beds of different sizes, sub-
stantially as described.

21. In_a knitting - machine, 8 cam - Ting
composed of.a Narrow ring having an at-
tached cam-lock provided with cams to actu-
ate the needles, and with an attached balanc-
ing-plate, and a second ring connected to said
narrow ring near the ends of said cam-lock
and extended from one to the
said cam-lock, substantially as

09. Tn a knitting-machine,

guide centrally with relation

described.
the cam-rin

having guard-cams, connected therewith an

the knmt-

delivery end of
detach-

d cam-ring having a

located above the

pinion engaging

and through the intermedi-

95

interior to 1ts

other end of

70
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able cam-lock provided with the knitting- | name to this specification in the presence of
cams and points or switches to call all or any | two subscribing witnesses.
number of needles into operation in the non-

knitting groove, said cam-lock being detach- MORITZ BOAS.
5 able from said ring independently of said | Witnesses:
guard-cams, substantially as described. | GEo. W. GREGORY,

In testimony whereof I have signed my MARGARET . ALIOCE DUNN.
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