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To all witom 15 may coneer:

Be it known that I, \\ IL.LTAM HTowES MAYO,
of Lynn, county of ]*,:-_&e:a, and State of Massa-
chusetts, have invented an Improvement in
5 Cirewlar-Knitting dMachiues, of which the fol-
ltmmn' deser 'ptl(}ll in connection with the ac-
companying drawings, 13 a specification, like |
letters onthedrawings representing like parts.

My invention relatesto that class sof cireular-

to knittine machines whieh are adapted to pro-
diice tubalar fabrie, as inthe formation of the

leg of a sock or stocking, and straight fabric,
as in the formation of o heel or toe; and ltle
Intes more particular ly to nnplowments upon

15 those machines invented Ly e and patented

nnder therespective nimbers 226,091, 274,208,
qnd 219,000, to which reference may be hful
In l]n% nmclnne as in machines of a similar

class, a rotary motion is aiven tothe cylinder,

20 and the full set or complement of needles may
‘be employed in the formation of the leg of a

sock, stocking, or other tubular fabric; butin
the formation of the heel.or toe a’reciprocea-
toiv motion isgiven, and only a portion of the

2-, m*edlm-——-pieitmbly about one- half—are at

siteh tie employed, the needles not then be-
inz moved to knit being raised ont of the way
of the knitting eam.

In the formation of the heel or toe it is nee-

30 essary to raise one needle abt o time from the

series employed, whichis doneat each reeipro-
cation of the eam-ceyvlinder until only sufficient
needles are left in operation to produce the
narrowest eourse, after whicli the ncedles so

35 raised are again lowered, onc at a time, into

line wilh the knitting-cams to resume knitting
and widen the fabrie, and the pouch for a heel
or toe having been made, all the needles ele-

ated preparatory to eommencing the heel or

¢ toe arce Jowered together into lme with the

knitting-cams and circular knitting is again
resuanied.

In the machines doscuhed in the patents
ahove referred to, the needles have had to be

45 raised and lnwmed by hand,which i8 not only

a tedious operation, requiring the constant
watehfulness of the operator, but 18 also a

oreat souree Of injury to the hooks of the nee-
1“"“1
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|

. {~Nomoidell)
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My invention has for its object to antomat-
ically elevate those needles which are not {o
be employed in knitting a heel or toe, and
to thereafter clevate, one at a time, the nec-
dles which are to be used to knitin the forma-
tion of the heel or toe, and then, at the proper
time, to antomatically depressnot ouly the nee-
dles used for heel and toe work, but also tlhosc
needles which were elevated and thrown-out of
action when the heel or toe was commenced.
To this end my invention consists, essen-
tially, in a cam-cylinder, its needle-elevating
and stitch cams, combined wilh a guide-plate
placed above the stiteh cam, and with needle-
elevating latches adapted to slide in ways made
at the ends of the said guide-plate; in the com-
bination,with the cam-cylinder, of needle-1ift-

60

ing and ncedle depressing latehes, locking de-

vices to keep the satd latches, when desired,
in such position as not to act upon the hicels
of the necedles, and mechanism, to be deseribed,

to release the said locking devlﬁes and ‘lHOW |

theneedle- -lifting and needle: depressinglatches
to come into position to effectually elevate and
depress the needles at the proper times; also,

a needle-lifting gmdo by which those needles
not moved to knit during the operation of the
machine to form the heel or toec are succes-

sively raised just before the commencement of

the heel or toe, and a needle-lowering guide to
lower the needles after the completion thereof.

My invention also cmbraces a peculiar con-
struction of knitting-cam to be described, by
which I am enabled to indiscriminately actu-
ate the long and short hecled needles which

i I use in my present invention, as in the Dat-

l

ents Nos. 274,208 and 319,000, above referred
to, in the fornmtlon of plam and faney stitches.

Other improvements will be deseribed, and
pointed out in the elaims at the end of this

specifieation.

Figure 1, in front elevation, repr esents the
necdle- cy]mder its needles the cam-cylinder,
bed-plate, and yarn- rrmdes of a knitting-ma-
chine embodymn" my mventlon the bed- plate
being partially broken ouf to show the lower
beveled toothed edge of the cam-cylinder and
a portion of the bevel-gear which imparts mo-

70

in the combination, with the cam-eylinder, of 3 75

30
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tion thereto, the same being mounted upon |
and receiving its. motion from the usual driv-

ing-shaft, a portion of which is shown, the
skeleton ring to keep the skeleton cylinderin
place being omitted. TFig. 2 is a developed
view of the inside of the cam-eylinder, show-

1ng the knitting-cams, needlelifting and nee-

- dle-depressing latehes, and the needle elevat-
. Ing and needlelowering guides in position, as

o

5
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for circular knitting.

including the clamp, to be described. Fig, 2°

18 a sectional detail of Fig. 2° through the
- shoulder B and the finger F%

Fig. 3 is a
plan view of Fig. 1.
section of the cam-eylinder, showing. the nee-
dle-elevating cam in position to engage the
heels of and elevate those needles not used
during the formation of the heel or toe. Fig.
b 1s a detail view to be referred to, showing
the parts instrumental in operating one of the
needle-lifting and needle-depressing latches.

Ifig. 6 is a detail inner side view of a portion

of the-cam-cylinder, showing one of the nec-
dle-lifting latches in its depressed position
ready to act upon and raise the needles and
one of the needle depressing latches in its ele-
vated position ready to aect upon and draw
the needles previously elevated down again
during the formation of the heel or toe of 2
sock or stocking. Fig. 7 is a secGtion of Fig.
2 on the diagonal line z z, looking toward the

right, showing the knitting cams, to be de-

seribed, as in position to actuate only the long-
heeled needles. Tig. 8 is a detail to be re-
ferred to. Figs. 9, 10, 11, and 12 are- detail
views of portions of the cam-cylinder, show-
ing the ncedle-elevating and needle-depress-
ing guides and the means to operate the same.
Fig. 13 18 a dctail view of the necdle-lifting
and needle-depressing latchesand their guide-
plates detached from the cam-cylinder. Fig.
14 is a detail view of one of the stiteh-cams

: removed from the cam-cylinder. Fig.15is a

45
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detail view of the long and short heeled nee-
dles, to be referred to. = | |
The needle- cylinder P, the means for ad-

justing it verticdlly, the needles, the cam-cyl-

mder N, provided with vertically - movable
wedge-shaped stiteh-cams ¢’ ¢/, annular ledge

F, extending nearly around the whole inner
face of the cam-cylinder, the skeleton cylinder.

O, having the fingers to gunide the heels of the
needles, and the guide-plate G’ are the same
as and are represented by like letters in my
Patent No. 319,000, above referred to. The

lower end of the cam-cylinder N is provided

with teeth at P*, which are engaged by the
bevel-toothed gear P* on the shaft P®, the ro-
tation of which in one or the other direction
tuarns the cam-cylinder, all as usual.

The wedge-shaped stitch-eams ¢’ ¢ are at-
tached by the screws ¢ ¢’ to blocks ¢, adapted
to slide vertically in suitable slots, one of
which slots and block therein is shown at the
left of Fig. 1 by partially breaking away the
carriage ¢, to which the said cam is attached,

Fig. 2* is a detail of |
part of the yarn-guide and some of its parts,

Fig. 4 is a transverse |

]

I

{

the long and

to fit the said recess.

' 8bort to be actuated by

363,528

the said screws ¢ ¢ projectin g beyond the said

. carriage ¢”at the outer side of the cam-eylin-

der sufficiently to be acted upon by the cams
d ', attached to a segmental plate, D, adapted
to move within an annular groove formed in

a ring, D', which encireles the outside of the

“cam-eylinder and is attached to the bed-plate
by suitable serews, D", the said ring D’ serv- 75

70

-

ing to bear on the ledge D" (sce Fig. 4) of the |

cam cylinder to keep it in place. |
Within the space left by the division of the

annular ledge 17, and riveted to the eam-cyl-

inder, ijs a A-shaped plate, T, which consti-
tutes the needle clevating cam, it being made
of such size as to leave a channel,-f, between
it and the movable stitch-cams O O for the
passage of the heels of the needles. This plate
18 made about one-half the thickness of the
anuular ledge E’ and of the stiteh-cams Q' C',
the difference being, approximately, the dif-

80
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ference between the length of the heels of the

long - heeled needles # and the heels of the

short-heeled needles #% (Shown in Fig. 15.)
The plate F is provided at one edge (see the
right of Fig. 2) with a rib or flange, P, which

90

projects ontward as far as the face of the an-

nular ledge E', and at the opposite inclined

edge of the plate F the cam-eylinder is pro-
vided with a slot,y, for the reception of a slide-
plece, p’y, somewhat similar in shape to the

flange p, the upper edge of the said slide-piece

p" interlocking with the upper edge of the
flange p. This slide-piece p’ has a shoulder
provided with an elongated threaded shank,

p?, (see Fig. 7,) which is extended through
the diagonal slot y in the cam-eylinder N, the

95
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said threaded shank receiving upon it, at the -

.outside of the cam-cylinder, a nut, B, and be-

ing surrounded by a spiral spring, s, inclosed
within a hub, B', fastened to the cam-eylinder.
The spiral spring s bears against the back of
the slide piece 3" and the flange at the inner

105

-1_

ehd of the hub B’ and forces the ‘said slide- 11~

plece p’ forward, so as to normally remain in
line with the face of the rib or flange P, 80 that
short heeled ncedles # 7/, when so

desired, may be actuated to take yarn from
the yarn-guide W. (Shown in Figs. 1 and 3.)

In Figs. 3 and 7 of the drawings I have
shown the hub B’ as provided with a recess, 7,
and the nut B with a short pin, +*, adapted
The pin serves to pre-
vent the rotation of the nut, and also to keep

11§

120

the slide-piece p’ drawn back in line with the -

face of the A-shaped plate F when it is desired
that only the long-heeled needles should take
yarn and knit, the nut B in such event being
drawn out to remove the pin 7 from its recess
r in the hub, when it may be turned to the

right or left, causing the pins+” to rest upon the -

end of the sleeve, as shown clearly

in Big. 7.
When the slide-

piece p’ is thus withdrawn,

only those ncedles with the long heels are

actuated to knit. Astheycomein contact with
the cam F, the short-heeled needles, being too
16, being brought into

I30

contact with the under side of the rib or flange
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p, and being foreed beneath it, cause the houvks

of such needles to pass below and without
taking yarn from the yarn-guide.

The ends of the gnide-plate G’ are shown in

Figs. 2 and 13 as provlded with recesses ¢ to

receive within them the needle- lifting ]atches

[ U, formed w:lth notched ends at m m/, and
havmg pins o o', which latter project thr ough
slots o* 0° (sce Fig gs. 1, 2, :md 5) in the cam-
cylinder N. - The pins o 0" are provided with
recesses at their outer ends to receive the loose
ends of springs 10 11, the other ends of the
said springs being f: astened to the cam-cylinder
by the screws 12 13.

Guide-plates G* G% one at each end of the
guide-plate G', are ﬁstened to the cam-cylin-

~der by the screws 14 14, a sufficient space be-

20C
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ing left between them and the inclined ends of
the gnide-plate G’ to form channels for the pas-
sage upward of the heels of the needles when
caurrht by the notched end of a needle-lifting
latch when narrowing the fabricin the forma.
tion of a heclor toe. These guide-plates G* G®
have their outer ends recessed at g° ¢°, (see Fig.
13,) to receive the needle-depressing latches
* *, which are in shape similar to the needle-
Iifsing latches 7, exeept that their upper ends
are notched to engage with the heels of and
lower those needles previously raised to nar-
row the fabrie. The latches I’ I, being also
provided with pins or projections o* o', which
project through diagonal slots & " in the cam-
cylinder N, and being recessed o receive
springs 18, fastened to the eam-cylinder, the
free ends of the said springs entering the said
recesses, serve to force the needle- depressmg
latches up to their highest required point
when released by the locking devices, to be
deseribed, where they will remain in position
toengage wiith the heels of the needleselevated
by the ncedle-lifting latehes when narrowing
the fabrie, the said latehes # IF acting to lower
the needles 1nto line with the kritting-eams
when the elevated needles are to be lowered to
widen the fabric or to do circular knitting.
The needle-lifting latches 7 7" are kept ele-
vated and the needle-depressing latches I I°
depressed during therotary motion of the ecam-
cylinder for the production of tubular fabric
by locking devices herein shown as arms A
A"and A? A’ pivoted to the outside of the
cam-cylinder at Y Y, Ifigs. 1, 3, and 5, and
provided at thelr lower edges with smitable
shoulders, against which the pins or projec-
tions o 0" and o' o' of their respective latches
will rest when in their elevated or depressed
position. The arms A A’ and A* A’ are kept
in proper relation with their co-operating pins

by the aid of springs v v, held in place on the ;

cam-cylinder by the said serews Y Y, the free
ends of the said springs engaging Wlth the
upper ends of the arms or lockmn' devices in
convenient or desired manner, they- being
hereinshown as (_éntering holes in pins carried
by the said arms. It is therefore evident that
when the needle-lifting latches are in their

latehes in their depressed position, their pins
will be caught by the locking devicesand locked

until released, as will be described, when the

springs 10, 11, and 18 will operate to bring the
latches mto pos1t10n to act upon the heels of

the necdles to elevate or to depress them, as
the case may be.

Fach of the arms or locking devices is
provided with an outwardly-projecting
marked 1, 2, 3, 4, arranged oneabove the other,
which, when desired, are acted upon by trip-
ping or releasing deviees, shown as arms or
inclined ways w w" w* #*, formed upon the
end of plates 15, held in p]‘lce upon uprights

pass through them and are secured in the sald
uprights or standards. The said plates are
further provided with catches 20, adapted to
engage with upright spring-engaging handles
H H Il H', fastened in the said uprights or
standards by the screws & h W' &/, the said
spring-engaging handles serving to ‘keep the
plates 15 held back in the position shown in

pin

70

7¢

8¢

_or standards S S by the screws 19, which

QO

the drawings, I‘Jgs 1 aml 3, S0 as te keep the -

cams or ways w w' w0* ' out of the line of the
pins of the locking devices, in which position
the machine is 1'0tated for eircu]ar knitting.
Fastened to the head or other convenient
part of each of the screws 19 isa spiral spring,
21, which surrounds the same and is f‘lstened
to each of the plates 15. Thesespringsact to
bring the plates, when rcleased by the Spring-
engaging handles H H H’ H', into such posi-

tion that their attached inclines or cams 0 0"

w? w' may act to trip the locking devices and

- disengage the pins of the needle-lifting or nee-

dle-depressing latehes, according asto whether
the fabric i1s being narrowed or widened.

- The cam-cylinder N is provided with two in-
clined slots, 22 23, (see Figs. 9, 10,11, and 12,)
at opposite sides the:eor The slot 22, which
extends slightly below the upper edfre of the
annnlar ledge I, receives within it a needle-

elevating gmde 2-!: while the slot 23 at the

opposite mde, whiclh is somewhat shorter than
theslot 22, receives within it a needle-depress-
ing rrmde 235. 'These guides 21 and 25 are
held back {lush with the inner face of the cam-
cylinder N, as in Figs. 1, 3, 9, and 11, when
the mmchme 1S being rotated for the roduc
tion of tubular fabrie, and daring the forma-
tion of a heel or toe, by the aid of the springs
26 27, each having one of its ends fastenced to
the gmdes themsely cs, the other end of each

‘spring being fastened- to. the cam 03 linder by
‘the screws 26, e

Assumining that the leg or foot of : a socL or
stocking is to be l-..mtted all the needles being
then used, the cam- cylmder will be wtaietl

N

100
105
110
L'5
_1.2‘0

[25

in the direclmn of the arrow 100, Fig. 3; but

the segmental plate D, by reason of its frict-ien

on the ring D’ outside the cam- eylmder will

| remain at reqt until lhe stud ¢, then @t the

lower end of the cam’d’; has LScende.d to the

highest point of the said cam , lifting with it

lts attached stiteh-cam (7 and at the same

elevated position and the needle- depressmrr time the opposite stud, ¢, which at the start

130
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of the cam-eylinder in the direction of the said
arrow bad rested on the highest point of the
cam d, will {ravel down the said cam, permit-
ting the descent to its lowest pOSItIOI] of the
stitch-cam (', connected to the said stud e,
which will have the effect of plaeing the said
stitch-cams €' C'in the positionshownin Fig. 2.

In the formation of the heel or toe of a sock
or stocking, or when if is desird to gradually

- narrow the fabrie, the needle clevating guide

24 1s pressca in by the finger 28, operated by

“hand, causing the inner face of the said guide

to project within the cam- cylinder N, as showi

in Figs. 4.and 10 of the drawings, so as, duar-

ing therotation of the cam cylinder, to engage

| mth the needles having only the long heels

20

n, preferably about one- h'ﬂf and lift them suc-
cessively into line with the upper edge of the
guide-plates G' and G* thus throwing them
out of operative posﬁ:mn where they are left,
after which the elemlmg -guide is released hy

raising thesaid finger 28 by hand, thespring 26
then acting towithdraw the gmde The tension.

of the stitchies upon the shanks of the needles
thus raised will be sufficient to keep them ele-

vated until positively depressed by .the needle-

depressing guide 25 after the formation of the
heel or toe. ‘I'he spring-engaging handles H
H are then pressed back by hand out of en-
gagement with the catches 20 of.the plates 15,

-~ the springs 19 fwlsmo* to bring the eam- shaped

35

or inclined ends w % into the position shown

in dotted lines, Fig. 3, and in full lines, Fig.
D, the pinsor studs 30 on the uprightsor stand-
ards S S’ serving {o stop the travel of the plates

15, s0 as. to brmﬂ' their attached cam-shaped

or inclined ends 2 1’ always into line with and
ready to act upon the pins 1 and 2 of the lock-

" 'ing devices A A’. The cam-cylinder is then

j0

turned for about one-half a revolutionto bring
it into position directly opposite that shown
in the drawings, and the pin 1 of the locking
device A, by this movement of the cam- 031111

- der, rldes over the inclined way or cam 0, re-

435
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leasing its contact with the pin o’ of the needle-
llftmg lateh 7, -which lateh is immediately
pressed down by the spring 10, with its notched
end 7’ in line with the annular ledge I, as

shown in Fig. 6. The cam cylinder is S then ro-
tated in a direction opposite that of the ar-

row 100, bringing the notched end of the nee-
dle- hl'tmcr lateh ¢’ in contact with the heel of

the first or outermost needle of those em-

55
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ployed to knit in narrowing or forming a heel.
or toe, and the needle engaging the said lateh
causes the latter to rise in the recess g of the
oguide-plate G’ until the heel of the needle
comes inr eontact with the inclined end ¢’ of
the said plate, when the heel of the needle is
by the said ineclined énd g’ thrown out of the
notch of the said lateh, and thereafter travels
up the said inclined end to a position above
the plate G’; or,in other words, the upward

movement of bhe said latch effeets the lodg-

ment of the heel of the needle upon the in-
clined end ¢ of the guide-plate G’, after which

|

F-

end ¢’ will be lifted until the heel has passed
the spring 31 and rests upon the top of the
said guide-plate G, the needle-lifting latch.
being then plevented by its locking “device

ienrragmg the pin ¢/, from falling until the eam
.or incline 1, in the motion of the cam- cy]mder
.forward in the direction of the arrow, is again

reached, which cam then acts to raise the
iocking ‘device and release the needle- lifting

lateh. In the deseribed reverse movement of
the cam-cylinder—i. e., in the direction op-

posite to that indicated by the arrow—the pin

2 of the locking device A’ rides over the cam

or incline w0 thereby releasing the pin o of the
needle;lifting latch I and allowing it to drop
into line with the annular ledge I, so that

| its notched end may be brought into engage-

menf, with the heel of the first or outermost
needle of those employed at the opposite side,

-elevating it in a similar manner to tln,t above.

described.
The springs 31 serve to close the chamlch
formed between the guide-plates G' G* G* and

to prevent the heels of the needles from being

caught therein during the reciprocation of the

raised from each side of those employed in
narrowing the fabric until those needles di-
rectly in the center, and indicated by the
numerals8in Fig. 3, have been reached, which
form the shortest course in the heel or toe,
when the plates 15, previously brought. mto
position to have then cams or inclines w 1w’ co-

70
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.cam-cylinder. Thus one needle at a timeis

93
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operate with and trip the locking devices A

A’, will be again brought back into the posi-
ti_on shown in full lines in Figs. 1 and 3,where
they are held by the spring-engaging handles
H H, as described. The needles having thus
been elevated one at.a time to narrow the
fabrie, the spring-engaging handles H” H' are
operated to releasethe plates15, which,by their

(0§

springs19,are caused to turn,bringing their at- -

| tached cams or inelines w* %* into line to act

upon the pins 3 and 4 of the locking devices
A? A, The cam-cylinder heing still recipro-
cated and moving in a direction opposite that
of the arrow 100, Fig.-3, the pin 3 is brought
in contact with the cam or incline ' over

which it rides, raising i1ts locking device or-

arm and releasing the pin or projection o’
whereupon the spring 18 will immediately
cause. the coanected needle-depressing lateh FF
to rise in time to engage the heel of the inner-

Iio

(1§

120

most or last one of those needles previously

‘raised to narrow the fabric, causing it to be
lowered simultaneously with thesaid needle-de-

pressing lateh until it has forced the said nee-

dle-depressing lateh completely into its recess,

the downward movement of the said latch
lodging the heel of the needle so engaged by it
upon the inclined end g° of the guide-plate G2,
downwhichittravelsuntilitis bronghtintoline
with the annular ledge I¥, where it is in turn
acted upon and lifted by the cam F to receive
varn from the guide W. The pin 4 of the lock-

130

1 ing device or arm A® in the next movement -
the needle so acted upon by the said inclined | of the cam-eylinder in the direction of the said
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arrow, rides over the cam or incline «°, which | up by the take-upleverI¥, whieh immediately

rceleasesthe pin o' and permitsits attached lateh
I*, through the agency of the spring 18, to rise
in time to engage with the heel of the inner-
mogst or last one of those needles at the oppo-

site side of those elevated in narrowing, bring-

ing it 1nto line with the annular ledge E in

‘a similar manner to that just deseribed.

Both the necedle-depressing latehes I* /* are
preventing from rising aflter being depressed
or acted upon by the heels of the needles at
each alternate reciprocation of the cam-cylin-

der by the said locking devices A* A% which |

engage with the pins o' o', where they are held
until releagsed by the cams orinclines w” i*, as
abovedescribed. Thusone necdleat a time is
lowered from those needles elevated in narrow-
1ing the fabrie until they have all been succes-
sively brought into line with the ledge I¥, after
which they are actedupon by the knitting-cams
towidenthe fabricto formthepouch for the heel
or toe. 'Thefinger29is thenoperated by hand

to force the necedle-depressing guide 25 into

1ts most inward position, as shown in Fig. 12,
inwhich positionthe heels of the needles,raised
previous to the conmencement of the heel or
toe, are brought by the rotation of the eam-
cylinder into contact with the under edge of
the said needle-depressing guide, which will
have tho ciffect to successively lower the nee-
dles 1nto line with the knitting-cam. The

- finger 29 1s then raised, and the spring 27 will

71

withdrasw the said necedle-depressing guide,
when circunlar knitting may be again resumed.

At cach reverse motion of the cam-cylinder
1t is evidenf the segmental slide D and its at-
tached cams d d" will act fo reverse the position

of the stitch-cams C' € through their attached

studs ¢ ¢/, so as to form a proper channel for
the guidance of the heels of the needles, all as
asual. .

I have shown an intermediate yarn-gunide
composed of a cross-piece, B", fastened by the
serew O to the upper end of a veriieal red, R,
screwed 1nto the bed-plate, the said cross-piece
having an arm, B, projecting at right angles
therefrom, and also provided with the usual
guide-eyes, ' #hrough which the yarn is passed
after leaving the bobbins. (Notshown.) The

arm I3" is shown as provided with a forked end-

and with a shonlder, B, in which 1s made a
recess, 30,  In fronbof theshoulder I3, I have
provided a finger, I'*, the free end of which is
bent so as to cross the yarn in front of .the
shoulder B" before the yarn enters the hook A
of the take-up lever I, from which it passes
to the yarn-gunide W. -

The lever F' is fulerumed to the vertieal rod
I}, and is connected by a spiral spring, R? to

a collar, R/, made adjustable on the rod R by

the thumb-scretv »/, the upward or downward
movement of the said collar giving a greater
or less tension to the yarn, through the lever
F’, in being fed to the needles.

In the reciprocation of the cam-c¢ylinder,and

justat the commencementofeach reverse move-

ment thereof, any slack in the yarn'is taken

rises and draws upon the yarn, at the same

time raising the finger ¥?, which gripsthe yarn jo .

between it and the shounlder B", and, acting as

a clamp, prevents any more yarn {rom being

drawn from the bobbins until the surplus yarn,”
which may be occasioned by anyslack, has been

taken up by the needles, in which event the 75

take-up lever F’ will be drawn down by the
yarn until the finger F* slightly falls, which
will allow more yarn to be drawn from the
bobbins. . .

Should any of the needles employed in nar-
rowingand widening orthose nnemployed nee-
dles which were raised out of the way by any
possible chance drop down partially from their
elevated position and come in contact with the

L0
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[ 7 and I* I%, it is.obvious the said latches will
form resilient contact-points for  the heels of
the needles, as well as guides to direct them
into their proper course, the play of the pins
0 o’ and ¢® o* in theslots o’ 0* and s’ s’ and their
point of eontact with the arms or locking de-

vices A A’ and A®* A’ being sufficient to per-

mit the needle-elevating and ncedle-depress-
ing latches to slide back when struck by the
heels of the needles so dropping.

I claim— |

1. The cam-cylinder, ils needle-elevating
¢am F, and stitching-cams C'C/, combined with
a guide-plate, G, placed above them, and the
sliding needle-elevating latches I I at the op-
posite ends of the said guide-plate, and ar-
ranged to operate substantially as and for the
purpose described. - .

2. The eam-cylinder, its® attached annular
ledge, and the ncedle-elevating and stiteh

Q0
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cams, combined with guide-plates G G’ and

with the needle-depressing latches I % ar-
ranged to slide in the said guide-plates, to op-

erate substantially asand for the purposes de- &

scribed. | | _
3. The cam-cylinder and its attached guide-

plates G"and G* G*, the said guide-plates being

provided with recesses, combined with the

sliding needle clevating latches { I and the
sliding needle-depressing latches * ) the said
latehes being provided with notehed ends to
engage the heels of and clevate or depress the

needles when required, substantially in the

manner and for the purposes described.

4. The ncedle cylinder and its necdles, and
the cam-cylinder provided with inelined slots
and attached guide-plate, and the notched nee-

IO

11§
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dle-lifting latches provided with outwardly-

projecting pins entering the said inclined slots
of the cam-cylinder, combined with locking
devices to co-operate with and engage the pins
of the necdle-lifting latches, and means, as de-
seribed, to move the cam-eylinder, substan-
tially as set forth. |

5. The needle-eylinder and its needles, and
the cam-eylinder provided with inclined slots
and attached guide - plates, and _the notched
needle-depressing latches provided with ont-
wardly-projecting pins entering the said slots

13"



of the cam - cylinder, combined with locking | a hub or sleeve fastened to the cam-cylinder

devices to co-operate with and engage the pins | and inclosing the said spring, the said hub or

of the said needle - depressing latches, and | sleeve having a recess to eo-operate with the
~means, substantially as described, to move the | pin of the said nut, as deseribed, and for the 45
5 cam-cylinder, substantially as set forth. | purposes set forth. | . *

6. The needle-cylinder and its needles, and 9. The ‘cam - ¢ylinder N, having pivoted

the cam-cylinder provided with inclined slots | thereto the arms A:A’ and A? A% provided

and attached guide-plates, the needle-elevating | with locking shoulders and pins 1 2 and 3 4,

and needle-depressing latehes, each provided | combined with the springs v v, needle-lifting =o

-10 with pins or projections, as deseribed, and the | and needle-depressing latehes [ ' and I! 7* and
locking devices having attached pins, com- | their attached recessed pins o o’ and o® 0%, and
bined with releasing devices,substantially such | the springs 10, 11, and 18, substantially in the
as deseribed, to co operate with said locking | manner and for the purposes deseribed.
devices to relcase them from engagement with 10.. The needle-cylinder and its needlesand sj
t5 the pins of the needle-lifting and-needle-de- | the cam-cylinder provided with inclined slots
pressing latches and allow the said needle-lift- | 22 and 23 and with fingers 28 and 29, com- -

- 1ng or needle-depressing latchesto fall or rise, | bined with aneedle-elevating guide, 24,adapted
and means to move the cam-cylinder, substan- | to enter the ‘slot 22, and a needle-depressing
tially as and for the purposes deseribed. . | guide, 25, adapted to enterthe slot 23, and the 60

20 7. The needle-cylinder, its needles, the cam- springs 26 and 27, substantially as and for the
cylinder, its attached ledge F', guide-plates G| purposes deseribed. - ‘ .
and ° G% and the needle-lifting latches? 7’ and 11. Theneedle-cylinders,the ncedles therein,
needle-depressing latches I’ I’ and their co-op- | the cam - eylinder, needle elevating and de-
erating devices, substantially as described, | pressing latches, the locking devices A A/, 65
25 adapted to engage with the heels of and ele- | pivoted thereon and provided with projeeting
vate or depress the needles when desired, and | pins, and ihe plates 15, provided at one end
the stitch-cams C' €’ and needle-elevating cam | with cams orinclines w ' w?*and with catches.
¥, provided at one inclined edge with a flange, | 20, uprights or standards S &’ §*S%, and serews
- b, combined with a slide-piece, p’, abits oppo- | 19, by which to pivot the said plates to the 70
30 site inclined edge, the said slide-piece being | said standards, and locking devices A? A’eom-
movable within a correspondingly-shaped slot | bined with thespiral springs21and thespring--
in the cam-cylinder,substantially as described. | en gaging handles H H and H' H', substantially
‘8. Thecam-cylinderslotted at yand provided | in the manner and for the purposes deseribed.
with gtitch-cams and a needle-elevating cam Intestimony whereof I havesigned myname 75
35 bBaving at.one of itsiinclined edgesan outward- | to this specification in the presence of two sub-
]y-pxéojecting rib or flangeand at its other edge | scribing witnesses. -
a slide-piece working within the said slot y and . A { X -
havingan elongated threaded shank, and anut, WILLIAM HOWES MAYO.

" Byengaging the said shank and provided witha |, Witnesses: | |

» pin, combined with a spiral spring surround- G. W, GREGORY,
ing the.shank of the said slide-piece and with | F. CUTTER.
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