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SPECIFICATION forming part of Letters ;E’atent No. 461,357, dated October' 13, 1891,
Application filed October 3, 1888, Serial No. 287,063, (Nomodel) |

- To all whom it may concerm:

and GEORGE D. MAYO, both of Lynn, in the
county of KEssex, State of Massachusetts, have
invented an Improvement in Circular-Knit-
ting Machines, of which the following deserip-

-

J

‘tion, in connection with the accompanying:
drawings, isa specification, like letters and fig-

ures on the drawings representing like parts.
s
ting-machines which is employed in the pro-

duction of tubular articles—such, for in-:

stance, as socks or stockings—and is provided

~ with means whereby a portion of the needles
15 may be rendered i1noperative, as when after
the completion ot the leg or foot of a stock-
ing it is desired to knit a heel or toe, and the
remaining needles afterward carried one by

one out of action at each reciprocation of the

20 cam-cylinder until the desired number of nee-
| dles have been acted upon to effect the nar-

rowing of the fabric to the required extent,
and whereby the needles thus carried out of.

operation are returned thereinto one by one
25 by further reciprecations of the cam-cylinder,

and the complementary widening of the fab-

ric thereby accomplished, as well as the re-
- turn into action of the portion of the needles
- which were rendered inoperative before the

30 commencement of the narrowing operation
and the knitting of the sock or stocking com-.

pleted oranew one begun. In Letters Patent
- of the United States numbered 363,528, which

| were granted to William H. Mayo, May 24,

35 1887, isshown and described a machine of this,
character employing long - heeled and short-
heeled needles, in which the long-heeled nee-
dles not required in the formation of the heel

or toe arerendered inoperative and operative
40 at the required times, respectively, by elevat-

~ing and depressing guldes or switch-cawms,

and in which the short-heeled needles em-

ployed in the production of such heel or toe

are successively carried out of action, one at
45 a time. at each reciprocation of the cam-cyl-

inder to effect the necessary narrowing of the

fabriec and afterward brought back one at a
time, into action in a reverse order as the re-
“ciprocation of such cam-cylinder continues
50 10 correspondingly widen the fabric through
the instrumentality of elevating and depress-

This invention relates to that class of knit-

‘| Ing latches or cams, respectively, which are
Be it known that we, WILLIAM H. MAYO

|

4.

brought into operation atthe proper timesby
inclined ways on suitable plates co-operating
with the elevating and depressing latches. 55
1he construction and arrangement of parts
thus set forth, while effective in operation
and answering the general purposes for which
they were intended, require that the plates
and their inelined ways which co-operate with 6o
the latcheés or cams shall be moved into and
from operation by hand and that a separate

‘guide or switch-cam for elevating and a sepa-

rate guide or switch-cam for depressing the

| long-heeled needles not required in the forma- 63
tion of a heel or toe shall be employed.

Our present invention has for its object,
first, to provide means whereby cam-levers cor-
responding to the plates and theinclined ways
on the said plates shown and described in the 70

‘patent referred to may be automatically

brought into relation to the latches or cams
to effect the operation of the latter at the re-
quired times and the stoppage of the machine.
at predetermined stages of the work accom- 75

plished; second, to provide means for lower- .

ing and raising the needles during the widen-

LY

ing-operation, whereby two needles shall be
carried into action and one carried out at
each reciprocation of the cam-cylinder; third, 80

to provide means for taking up the work as
‘rapidly as knit which shall be more effective

than those heretofore in wuse, and, fourth,
simplifications of parts, whereby the general
efficiency of the machine as a whole may be 8;
greatly enhanced. - '
To these ends theinvention consistsin cer-

tain peculiarities of construction and combi-
‘nation of parts,the nature and distinguishing o
characteristics of which will be best under- go

stood by reference to theaccompanying draw-
ings, in which— ' | T
IFigure 1 is a front elevation of a knitting-
machine embodying my invention; Fig. 2, a
top view or plan, on an enlarged scale, more ¢s
clearly to show the jacks; cam-cylinder, ele-
vating and depressing cams, and levers to
operate sald cams; Iig. 3, a vertical section
on the line x @. Fig. 2, the jacks being shown
in elevation; Kigs. 4, 5, 4*, and 52, developed 10>
views of the inside of the cam-cylinder,show-
ing the different positions assumed by the
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switch-cam and the elevating and depressing | provided, as shown, with a crank or hand-
wheel A the gear-wheel A’ meshing with

cams during the operation of the machine in
the preduetlon of a sock or stocking.

Fig. 6
is a transverse section of the cam-ring For
actuating the jacks; Fig.6* adeveloped view
of the needle - cam ring, showing the cams

(¥ and ¢’ in operative position for widen-

ing; Fig. 7, a partial under side view of the

cam-ring shown in Kig. 6; Ifig. 8, a trans-

verse section of the jack -supporting ring;
Fig. 9, a partial top view or plan of the same;

- Fig.10,a sectional detail moreclearly to show

the manner of raising the long-heeled nee-

- dles which are not to be reciprocated in the

heel and toe work; Kig. 11, details of one of

the cam-levers by which the needle-depress-
ing cams are operated; Fig. 12, a detail of

~one of the needle- deplesemﬂ cams, support-
~ ing-bracket, and latch, looking at its inner

20

30 H

35

40

tion of the cam-cylinder; I‘lc-
view showing the palts composing the clutch

show the petteru-wheel Fig.

Slde-—th&t 1s,from the center ef the machine;
I'ig. 13, an outside view of the same; TFig. 14,
an upper edge view of the same, lolokmn in
the direetion of arrow in Fig. 12; IFig. 15, a

sectional detail on the line 2" &/, IFig. 1, look-
ing toward the left, more clearly to show the

eafe‘ry device for eontmllmw the -reciproca-
15%,-a detail

and safety devices separate from one another;
Fig. 16, a section of Fig. 1 on line v v, look-
ing toward the left; I‘lﬂ* 17, a section of Fig.
1 on line 7 1, 100];1110* toward the right 0

I'ig. 1 on the line ¥~ 7, 100k1nn* toward the
left showing only the pe,ttel - wheel in side
elevation; F1 19, a detail in plan of the

meehamem for autematledlly operating the

cam-levers which actuate the needle lifting
and depressing cams; Fig. 20, a partial view
of the same, lookmn toward the lett;
21, a detail of the rear portion of the ma-
ehme to show the mechanism for automati-
cally operating the belt- Shlpper Tig. 22, a

~ sectional detail on line " 4’ of Fig. 1, lookmﬂ*

.50

toward the right; Fig. 23, a deta,ll to be re-
ferred to; Fig. 24 a detaﬂ of the mechanism
for automatleally adjusting the needle-cyl-
inder vertically to get the proper length of
loop; Fig. 25, a detail showing an elevating
cam .:md 1ateh detached; and Fig. 26, a de-

tail showing one of the elevehnmeame 1S

55

~machine.
cured to the cross-piece A**, support JOHI‘HELl—

6o

co-operating latch, and thie means made use
of for mounting them upon the cam-cylinder.
The frame, comprising the bed-plate A, the
uprights A’, ‘and cross-pieces A%, eenueeunﬂ*
said nprights, support the working pertsefthe
Theuprights A”and boxes 50 51, se-

bearings for main shafts Al A% the shaft A“
being provlded as shown, with a driving-pul-

ey ASand second pulley A‘* the latter ‘being
connected by a belt A”to the fast pulley AS and

~ loose pulley A* onashaft A, supported by the

uprights A’, the shaft A bemh also provided,

as herein Shown with a fast pulley A5, The
shaft A7 has mounted on it a gear A% in mesh

with a bev el-e*ee,r A9 on & Shaft or mbor A”’

18, a seetlon of

Fig.

.G_f

thrust

bevel-teeth a (see Fig. 3) on the cam-cylinder
o', substantially as in the patent referred to.
The needle-cylinder ¢?, the skeleton frame a?
to guide the heels of the needles a* the cam-
cylinder a’, provided with the annular ledge
E’, (see Flfrs 4 and 5,) the needle- elevatmﬂ‘

70

75

cam If, the vertleally movable Wede‘e-sha,ped |

stitch-cams C’, the guide-plate G/, and guide-

plates G*—one at each end of the ﬂ*mde plate

forming with the inclined ends of the
guide-plate G’ channels for the passage of the

heels of the needles when the latter are acted -

upon by the needle-lifting cams to be de-
scribed—are all substantially as in the patent
referred to.
inder a® (see Fig. 3) is made broader or thicker
by the addlblou to its interior of a ring o,

The upper end of the needle-cyl-

80

which is connected thereto by a screw 54: a

second ring ¢® surrounding the upper end of
the eylmdel and resting on ledge o’ there-

of, being attached to Lhe cylmder by a screw

55.

a support for the jacks ¢'% as shown best in
Fig. 3, said jacks being short horizontally-
sliding jacks. Iach jack ¢!’ at its rear end is
madestraightand provided with anupwardly-
extended projection ¢*® to enter an annular
oroove or channel a'3
for med, as shown, by the overhanginglip at®of
a ring o The ring a is plowded as shown,

with a circumferential slot or opening, into
which is fitted a piece a®, provided with a cam-

shaped groove or channel a', which forms a
part of the eroove a'? when the piece a* is se-

cured in plaee by screws (not shown) inserted

through threaded openings in the e;atended
ends a®! of the back of the piece a®; (see Fig.7,)

(shown best in Tig. 6,)

| 90
The upper ends of the said cylinderand
rings, suitably grooved, as at a'%, Fig. 8, form

95

100

105

thesaid cam-shaped groove eetmo* to Wlthdlﬁw |

‘the fingers a'° of the jacks (ses Fig. 3) out of

the path of movement of the needles when a
stitch 1s being formed. It will be noticed

not extend beyond the projection a®, but that
the said projection forms anupward continu-

~ation of the rear end of the jack, thus obtain-

[IO

that the jacks a! are short in length and do

11§ .

ing an increased surface at the rear end of -

the jack, against which the ring !t acts, and
as the said ring acts on the said inerea,sed SUr-
face the
straight path without side-twisting—that is,
the smd ]aJelz is moved forward bv 3} dlreet
_ diminishing the wear and
strain upon the jacks which would be the
case 1f the jacks had butts or pr ojections be-
tween their ends asheretofore.” The ring al

rests directly upon and is supported by the

rmO' a’, and 18 operated from the cam-cylinder -

a’ throun‘h the instromentality of an arm o,
fixedly secured to the latter and engaging w1t11

suitable stops a*, prog ecting outwaldly from

the former, as shown in FIWS 2 and 3. |

The jacks «!®, which take the stitches as
they are formed and push them back from the
needles, thus taking up the work as fast as itis

sald jack 1s moved forward in a

120

128

130
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kmt are prevented from being raised by the | when the lever b¥ is disengaged from the

work when the cylinder- needleb are in opera-

tion by a ring b, provided with a flange b/,

which rests upon the front or inner ends of
sald jacks, as clearly shown in Fig. 3, the in-

ner ends of the jacks reciprocating between

the flange b’ and the top of the ring a', the

ring b belIlU secured to the ring o7, as shown,
by set- -serew b (See Fig. 3.)

The cam-cylinder is-provided, as shown in

Figs. 4 and 5, with a curved slot b3, through

Wthh is ettended a thumb-piece b‘* (see b [‘w
2,) secured to a switch-cam b5, pwoted as at
b" to the cam-cylinder and to a guide-piece 07,

the said cam performing the double office of

elevating and depressing the long-heeled nee-
For Instance, when in the formation of
a heel or toe of asock or stocking it is de-
sired gradually to narrow the fabric the cam
b® will be turned down into the position shown
in Kigs. 5 and 10, so that during the rotation
of the cam- -Cy linder the lonﬂ'-hee]ed needles
not to be used in the prod action of heels and
toes, preferably about one-half of all thenee-

dles, are caused to travel upto and onthe up-
per face or edge 20 of the cam 0° as shown
in Fig. 10, unul they are substantmlly on a

line with the top of the guide-plates b™and

30

35

40

. heeled needles, as clearly shown in Fi

45

| A’, as shown in Fig. 1, by link 6 to a crank

50

* thus throwing them out of operative posi-

tion, they being held in said inoperative posi-
tion by the Work or by a spring-band 5* on
the needle-cylinder. (See Fig.3.) Afterthe
narrowing has been finished, as will be de-
seribed, the long-heeled needles may be low-
ered 1nto their normal position, with their
heels resting on the ledge E’, by elevating the
cam b’ into its normal p051t10n (S]]OWH in
Fig. 4,) the long heels of the needles in the ro-
tation of the ca,m-_cylind er riding down the un-
der face or edge 21 of the cam b°. With the

long-heeled needles elevated and the cam b°

in the position shown in Fig, 5, the said cam
not being thick enough to act on the short-

oear 0%, ‘mounted on a stad b of the frame

b on the shaft AB. The pinion b% is pro-

vided, as shown, with a stud or IJIOJGCEIOI]
OB, adapted to enter a recess or socket 0 in

a disk bY, mounted on the shaft A" by a key

O (see Fw‘ 15,) the said disk being moved
lOI’lﬂltHdll’ldlly, as herein shown,

the socket O° with the stud 5% by the forked

~arm 0¥ of a hub 0¥, fast on a rod 0%, sup-

bo

ported in bearings in the upright A’ and in
a lug 0°, depending from the bed-plate A.
The rod 0¥ is moved longitudinally by a le-
ver 0%, (see Fig. 15,) pivoted to the frame of

- the machine and connected to said rod, as by

a serew 0%, extended through a slot in said
lever, the latter engaging a notched projec-
tion or casting Z)2er socured to the frame of
the machine (See I‘lﬂ 1) to retain the disk ¥

g. 10,
the cam-cylinder is reciprocated by the oscil- |
lation of the shaft A’ having loosely mounted
upon it a pinion b, in mesh with a segmental

to engage

engage the disk hom the pinion, as shown, by

the spring 6%*. and stop the 1eelproeat1on of

the machine.

To prevent the cam-cylinder from star tmﬂf-
1ts reciprocating motion in the wrong dlrec |

tion, a safety device is provided, it consisting

as herein shown, of a collar b% on the shaft
A" and prowded with an arm or lug %™, (see
Figs. 15 and 15%,) resting against the stud b
and covering the socket when the shaft A7is
ranning in tlle wrong direction, but which is

struck by the stud b on the pinion b and
-moved to uncover the socket when the shaft
is rotating in the right duectlon the move-

ment of the lug or arm away flom the socket
being hmlted, as shown in Figs. 15 and 152,

'by a pin 0%, extended in a slot b® in the col-
lar 0%,

When it is desired to narrow the work, the.

long-heeled needles are first raised and ren-

dered i inoperative, which is accomplished by
depressing the switeh - cam b°, as shown in

casting 6%, being moved lonﬂitudinally to dis-

> 75

30

Fig. 5, and starting the reelproeatlon of the

cam-ring, and the shmt heeled needles are

then raised one by one at each reciprocation .

of the cam-cylinder until a sufficient number
of the short-heeled needles have been raised

95

to allow to be knit the narrowest course in-

the formation of a heel or toe.

The short-heeled needles are raised one by
one at each reciprocation of the cam-cylinder

by needle-elevating cams cc¢’, pivoted, as at ¢%,

100

to a casting or lug ¢, fastened to the outside -

of the ca,m-cyhndex (See TFigs. 2 and 26.)

-Each cam ¢ ¢’ is extended mwardly through
a slot in the cam-cylinder and at its inner

end is provided with a hook or finger ¢!, (see
FI{TS 4 and 5 )

needle and raises it up out of operative posi-
tion—that 18, out of the
cams C" C’ - as will be described. =

In the normal working of the machine and

when the long-heeled needles are being raised

and lowered the fingers or hooks ¢t of the ele-

vating-cams c¢ ¢’ are withdrawn, so as not to
engage the heels of the short- hceled needles,

as shown in Fig. 4, the said cams ¢ ¢’ bemﬂ'

path of the stitch-- -

105

which engages the heel of A

I1O

II5

locked in this position by latches ¢ ¢S, respect-

| ively, (see Figs. 2 and 26,) the said latches

being pwoted to the cam-cylinder and pro-
vided with arms or posts c° ¢, extended, as

I20

shown, substantially at right anfrles to the

cam- cylmde At each reclproedtlon of the

cam-cylinder the latghes ¢’ ¢’ are disengaged

from the cams ¢ ¢’ by cams ¢0¢2 (herem
shown as forming part of levers ¢ cl‘*) piv-

oted to a stationary part of the machine—as,
for instance, the bed- -plate—they being each

herein shown pivoted in ears ¢ (see I‘ws 2
and 3) of a casting ¢'%, secured, as by screws

¢', to a ring ¢, secured 0 the bed-plate A,
the sald levels eaeh having secured to them

as herein shown, one end of the springs 619

‘having theu outet ends fastened to the east—._

in engagement W’lth the pinion 6%, therod 0%, | ing e,

125

I3G




4 B .

IO

- lug ¢, secured to the bed- pl@te,
has pivoted toits underside, as herein shown, .

20

25

30
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35

.4¢.

lower position,

When the machine is producing circular | cylmdel in Lhe duec,tmn of arrow 41 opp051te

work, as in the formation of the leg of a stock-

ing or sock, the cam-levers ¢ c*are kept out

of the path of moverment of the posts ¢8 ¢ by
cams c® ¢*, (herein shown as forming part

of plates ¢* ¢*,) secured to a ring ¢*, loose on-

the ring ¢!®*; but when it is desir ed to narrow,

as in the fmma,tlou of a heel or toe, the rlnﬂf
c** will be given & partial rotation, as in the
‘direction indicated by arrow 40, Fig. 2, to
-move the cams ¢* ¢* beyond or out of en o0 e-
“ment with the levers ¢® ¢, thus permltimfr_

the springs ¢ to movethe said levers forward
to place the cams ¢ ¢ in the path of move-
ment of the posts ¢® ¢’
nected to it a rod ¢*, herein shown as pro-
vided with a hub ¢, (See Figs. 1,17, and 19,)
the said rod slidingin bearin gs 1n an upright
The hub ¢

a lever ¢®®, provided. with a handle ¢* and

having its inner end extended through a slot

¢ in plate ¢*, secured to the bed-plate, the
plate ¢* havmn* a series of notches ¢* ¢®, in
which rests a rod ¢, (see Fig. 20,) secured, as
shown, to the hub ¢*. The rod ¢® between the
lug ¢ and hub ¢ is encircled by aspring 100,

WhObe normal tendency is to move the ring c“"-

in thedirection of arrow 40 1in Fig. 2, butwhich
movement 18 controlled or regulated by the
position of the rod c* in the plate ¢3..

When the machine is producing circular

wgrk the rod ¢* is' in engagement with the
but when it is desued to narrow,
the lever ¢*® will be turned to allow the spring

100 to move the rod ¢* into engagement with

the noteh ¢*, as shown in Fig. 20. The oper-
ator now moves the switch-cam 0’ into its
(shown in Fig. 4*) and then
moves the lever b® to start the reciprocating

‘mechanism, and on the first reciprocation of
the cam-ring in the direction of the arrow 41,

~ which in practice will be the first reciproca-

435

tion in the narrowing operation, the long-

heeled needles will be raised. Let it be sup-

posed that the ring ¢* has been moved in the
direction of arrow 40 and that the rod ¢* is
in engagement with the noteh ¢%, the levers

Bt being moved forward to place the cams
50

¢!’ ¢ in the path of movement of the posts
c® %, and also let it be supposed that the cam-

cylmder 1S mov 1nﬂ‘ in the dlleetmn of such

~arrow 40.

55
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At the commencement of the narrowing of
the work—that i 1s, when the m&ehme 18 kmt—
ting circular ka—the cams cc¢’ are in their
uppermost position, or as shown in Fig. 4. As

‘the cam-ring 1s moved in the duectlon of ar-

row 40 the post c® rides over the cam c¢!* and
disengages the latch ¢ from the cam ¢, per-

‘mitting the cam ¢ to be turned on its pivot ¢?

into the position shown in Fig. 4* by a suit-
able spring encircling said pivot, (see IMig.

'26,) thus leaving the hook or finger ¢! of the

said cam in the path of movement of the heel

-of a short-heeled needle, so that on the re-

The ring ¢* has con-

to that indicated by arrow 40 the heel of the

first short-heeled needle will engage the hook
or finger ¢* and force the ecam ¢ bdek into its

normal position, as shown in Fig. 4, until the -

cam has been swung back far enough fo re-

lease the needle, which at such time rests =

upon the guide-plate &/, and on the further

reciprocation of the cam-ring the needle is

forced by the guide-plate above a spring d?,

closing ‘the .passage d® between the ﬂ'l’llde-
pl&teb G 3% On the further movement of
the cam- 1inn‘ in the direction of arrow 41 the
post ¢® passes over and out of econtact with
the cam ¢!, thelever ¢!® being low er or smaller
than the lever c**, while the post ¢’ rides over
the cam ¢ and tllps the 1atcl1 c%, thus per-

mitting the elevating-cam ¢’ to be in turn.
moved to its lowest position, (shown in Fig.

5,) so that on the reverse romti'on of the
canm-cylinder in the direction of arrow 40 the

‘end one of the short-heeled needles on the op-

posite side of the machine will be engaged

~with the hook or finger of the said cam and'
the said needle elevated By repeated recip-

rocations of the cam-cylinder the number of

short-heeled needles it is necessary to render
1noperative in order to produce the narrowest

course required may be raised. In the for-

has been narrowed, whieh is accomplished in
the present case by needle-depressing cams
d’ df, (see Figs. 4 and 5 )Shaped substantially
like the elevatmo'- cams ¢ ¢’, with the excep-

tion that the ﬁﬂﬂ‘el or hook d7 on each depress-

ing-cam 18 made long enough to engage the

heelb ‘of two needles, for a purpose to be here-

inafter described.
The depr essing-cams d®dfare pwoted at 101

75
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mation of the heel of a sock it is necessary -
-complementarily to widen the fabric after it

Ica

0§

to castings d® secured to the outer side of the

eam-ey]_inder, and the said cams are normally

locked In their inoperative position (shown

in Fig. 4) by latehes d° d'° having posts d*?

d*, each of said latches bemfr pivoted to the
castings d° as at 102, and prowded on its un-

der side with a shoulder 103, (see Fig. 25,)
against which the cam abuts, the sald lateh

_‘bemtr normally thrown forward to en gage the

cam by the spring 104, encircling the
102. (See Fig. 14.)
ated to d1senna0'e the latches from their cams
by cams d'* dl_f’ on levers d* d'7, of the same

pivolz

construction as the levers ¢ ¢t* they being

pivoted, as shown, to ears d* of castings d',

secured to the bed-plate and provided with
springs by which the said levers are thrown.

forward, the said levers being normally held
outof the path of movement of the said posts,
as shown, by cam-plates d* d*, (see Fig.
provided with recesses or notches ", “into

which the said levers are moved by then,

springs, the said cam-plates being secured to
the ring ¢**. Let it be supposed that the ring
c** has been moved in the direction of arrow

2)

I1aqQ

ITI5

The posts d*? d® are oper-
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40 to place the notches d* opposite the levers

verse Teciprocation or movement of the cam- | cl“‘ d', and thus bring the cams a,“ d'®, which,
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1t will be noticed,incline in opposite directions, | moved from the position shown in Fig. 4 to

into the path of movement of the posts d'2d,
which is aceomplished by moving the lever ¢®

“in Fig. 19 so as to disengage the rod ¢ from

o
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thenoteh ¢* and place it upon the top of plate
¢*, the movement of the ring ¢* being limited,

as shown, by lugs d% (see Fig. 2) on the cam-
- plates d* d?.

L'he lever d'® and post d'3, co-
operating therewith, are higherthan the lever

d™ and post d*?, co-operating with it, so that

only one depressing-cam will be placed in Op-
erative position at each reciprocation. The
posts ¢® ¢? d® d'3 and the levers ¢!® ¢t 16 7
are arranged at varying heights, substantially

‘asshownin the patent, No. 363,528, referred to.
-Let it be supposed that the narrowing is be-

ing finished, as in the formation of a heel of

a sock, after which the work is to be oradu-
-ally widened again—as; for instance, to com-
plete the heel. In this case as the cam-ring
1s moving in the direction of arrow 40 from
the position shown in Fig. 2 the post 2
passes under the cam-lever d'7, which is bev-

eled downwardly on its under side, as at 50,

(see I'ig.11,) the said lever being turned back
on its pivot without effecting the movement

ot the post d”® and its lateh d°, the cam-ring |
‘being moved in the said direction until the

post ¢® rides over the cam ¢ to trip the ele-
vating-camc¢. The movementisnow reversed

by the reciprocating mechanism, above de-
scribed, and on the reverse movement in the |

direction of arrow 41 the cam ¢ elevates gz
needle, as above described,; which becomesthe
last short-heeled needle on the inner end of
the adjacent row of elevated short-heeled nee-
dles,and on the furthermovement of the cam-

~cylinder in said-direction the post d® rides

{0
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~on the ledge E’.

over the inclined cam d% and disengages the

lateh d® from the depressing-cam d%, permit-
‘ting the latter to be moved by the spring d’,

encircling its pivot, from the position shown
In Fig. 4 to that shown in Fig. 5*, so that on
the still further rotation of the cam-ring in
the direction of arrow 41 the finger or hook 7

will engage the heels of the two short-heeled

needles at the inner end of the opposite row
of elevated short-heeled needles and will
draw them down the passage or channel e to
their normal position, with their heels resting
The cam-ring is rotated in
the direction of arrow 41 until the cam ¢’ is

~ tripped by the cam ¢ and depressed to the

6o

position shown in F'ig. 6%, when the motion is
reversed and the cam-ring moved in the di-
rection of arrow 40. As the cam-ring is
moved in the direction of arrow 40 one of the

two short-heeled needles previously depressed

by the cam @ on the movement of the cam-
ring in the direction of arrow 41 is again
ralsed by the elevating-cam ¢’. As the cam-

‘ring is moved in the direction of arrow 40 the

post d*, which in the movement of the cam-
ring in the direction of arrow 41 passes under
the inclined cam d%, rides over the cam ',
thereby disengaging the latch ¢ from the de-

pressing-cam d’ permitting the latter to be | elevated position until the lug 10 is released

that shown in Tig. 6%, so that on the further
movement of the cam-ring in the direction of
arrow 40 two of the short-heeled needles on
the end of the row of elevated short-heeled
needleselevated by the camec will be depressed
by the cam df% On the reverse movement
one of the two needles depressed by the cam
d® will be again raised by the cam ¢, and so

75

on until all the short-heeled needles have

been lowered. It willthus beseen thatin the
widening of the fabrie, as in completing the
heel or toe of a sock, two needles are depressed

raised on the movement of the cam-ring in
the reverse direction, thereby producing a
stronger fabric and one having a better finish
at the sides of the heel and toe. |
In order that the various changes in the

‘position of different parts of the machine to

ferent kinds of work, as above re-

produce di
ferred to, may be accomplished automaticall
I haveprovided the pattern-wheel 7 (see Figs.
I, 17,and 18) with cams or projections to con-
trol the operation of the different parts.
Referring to IFig. 17, the pattern-wheel fhas

secured to it a lug or stop f’, which rests

against a lug f? on the bed-plate A when the
machine is in its starting position—that is,
when about to produce circular work, as in
the formation of the leg of a sock. The pat-
tern-wheel 7 is mounted on a loose sleeve £~
on the shaft A, and, as shown, the said sleeve
has mounted on it a gear-wheel f*, (see Fig.
1,) in mesh with a pinion 7% having mounted
on 1ts shaft a ratchet-wheel
which are normally engaged by a pawl 77,
pivoted to an arm f¥ secured to the bed-plate
A.
shown, is extended beyond the gear f* and is

which is connected one end of a band £ hav-
Ing at its opposite end a weight £, which

acts to restore the pattern-wheel 1 to its nor-

mal position when a stockingisfinished. The
driving-belt A°is shifted, as herein shown, by
a shipper g of ordinary construction, the said
shipper having a handle ¢/, which is locked

/P the teeth of

| 8o
on the movement of the cam-ring in one di-
rection and one of the said needles again

y 90
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(See Fig. 16.) The sleeve f*, as herein -

‘provided with a groove to form a pulley 7% to

1TO

11'5..

in a notch in a plate g° (see Fig. 23) when

the belt is shipped to the fast pulley, the

shipper-rod being encireled by a spring ¢,

which acts on the shipper to mave the belt
from the fast to the loose pulley when the
handle is disengaged from the notch in the
plate g°. Theshipper-rod ¢ has secured to it,
as shown in Fig. 21, a bent rod ¢°% which acts
on a stud.¢g’ on a rod ¢’ to lift the said rod
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and bring a lug 10 on the upper end of the

rod opposite a notch 12 in a plate secured to

an arm depending from the bed-plate of the

machine, the lug 10 being engaged with the

said notch by the spring ¢!, encircling the :
rod ¢*, one end of which is fastened to the rod

g" and the other end to a stationary part of

the machine. The rod ¢7is maintained in its




{rom the notch 19, which is accomplished, as

herein shown, by a cam S on the pattern-
wheelf engaging the rod ¢® and turning the
rod ¢7, as mll be described. -

In operation the pattern-wheel occupies the
position shown in Fig. 17, with the lug 7/ in

~contact with the stud f53 at the commencement

IO
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| 4’ in the patent above referred to.

cams ¢ ¢'.

of the circular work—such, for instance, as
the leg of the stocking. The shipper, thr ouﬂ‘h

1ts handle,-is operated to shift the beat from
‘the loose tothe fast pulley and the cam-cylin-

derrotated to produce circular work, the nee-

-~ dles beingdown and the stitch-cams operated
"bythe inclined cams it i onthe segmentalplate

h?, as in the case of the plate D and cams d
T'he pat-
tern-wheel is gradually rotated in the direc-
tion of arrow 51 by the cam g™ until a cam

or lug 2 on oneside of the said pattern-wheel
S‘rukeb an arm 4 on the shipper-rod g and

moves it down and rocks the said rod suffi-
clently to raise the shipper ¢’ flOIIl its latch
g-,-thus permitting the spring ¢® to move the
shipper-rod to the left in Fig. 21, so as to shift
the belt A° to the loose _pulley A* and there-
by stop the machine. - The operator now

moves the switch-cam 6° intoits lower posi-

tion (shown in Tig. 5) and moves the recip-

rocating lever b to start the reciprocating |
mech&msm which, as above described,isactu-

ated by rotatlon_ of the shaft AL, driven by a
belt (not shown) on the fast pulley-Alg, oper-
ated by a suitable shipper. . (Not shown.)
When the reciprocating. lever 6* is moved,
the arm A% fast on the rod 6* and having an
Incline on one of its faces, is brought into en-

gagement with the stua orrod ¢* and slightly

rocks or tarns the hub ¢*, lifts the rod ¢

out of the noteh ¢*, and pelmlts the spring

100 to move the rod 034 into engagement with
t e noteh ¢®, thus bringing the cam-levers
c'® clt mto p051t10n to actuate the elevating-
As the rod c¢** engages the noteh
c*® the stud or rod ¢* is moved substantially
in line with the periphery of the pattern-
wheel. -The machine is now operating to nar-

“row the heel, and when the heel has been

55
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sufficiently narrowed the stud g®is struck by

a cam or lug 5, herein shown as forming part

of a plate 107 secured to the side of the pat-
tern-wheel, the said lug projecting over and
in line with the periphery of the pattern-
wheel, the said stud being struck with sufifi-
cient force to slightly rock the rod ¢® and
raise the rod ¢ out of the notch ¢* and place

it upon the top or edge of the plate ¢’, when

the spring 100, encuclmﬂ-‘ the rod ¢, moves
the ring ¢*, so as to plfme the cam levers d!6

A in pOSlth]l to act on the depressing-cams

d® d% as above described, to widen the work—
Viz., to complete the_heel. The pattern-wheel

- continuesto revolve in the directionof arrow

51 until the cam 6 on the pattern-wheel strikes

~the arm /* on the end of the rod 6% (see Fig.

1) and slightly turns or rocks the rod b® to
release the reciprocating lever 0* from ils

- lateh, thus per mlttmn' the disk 0 to be dis-

the switeh-eam b°.
completed, a cam or lug m on the pattern-

'111‘3" Calls.
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engaged from the pinion 6%, as herein showr,
by the spring 0%, thereby stopping the recip-

rocation of the {_ELlIl-GjTthel the heel at such

time being completed. The slot in the lever

H* perrmts the rod 0% to Dbe slightly rocked. -
"The lever ¢® is now moved back by hand to
engage the rod ¢* with the noteh ¢* torestore
‘the ring ¢* to its normal position, and there-
by remove the cam-levers from operative po-

sition with relation to the needle elevatm_fr
and depressing cams. The awﬂ:ch -cam b’ is

‘then elevated and the shipper g’ moved to

shift the belt A’%onto the fast pulley and start

| the machine revolving to produce circular
‘work in the formation of the foot of the stock-
ing.

In the first revolution of the cam-cylin-
der the lon g-heeled needles are depressed by
When the foot portion is

wheel,correspondingto the lug or cam 2,strikes
the arm 4 and shifts the belt "AS from the fast
pulley to the loose pulley, as above described,

thereby stopping the machine. The switch b3
is now depressed and the reciprocating lever

b* moved to start the machine in reciproca-
‘tion to produce narrow work in the forma-
tion of the toe, the cam-levers c*® ¢* being-

brought into operative position, as above de-
SCY 1bed by thearm A'. When the toe is suf-
ﬁelenﬂy narrowed, a lng or cam m” on the pat-

&ctuate the depressing-cams d° d° as above
described, and com plementarﬂ} widen the toe.
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tern-wheel strikes the stud or rod ¢® and dis-
engages the rod ¢ from the notch c%, bring-
ing the levers !5 di7 into operative postition to.

ICO

The pcmttern -wheel continues to revolve until _

the toe is completed, and when this isefteeted,
a cam or lug m? on the pattern-wheel, corre-

sponding to the lug 6, strikes the-arm 74 and

1C§

disengages the reclpmeatmﬂ' lever 0%, there- - -

by stoppmn* the reciprocation of the machme
The lever ¢® is now moved back by hand to

engage the rod ¢ with the notch c®tor estore

the ring c¢* to its normal position and remove
the cwm-levels from operative position with
relation to the needle elevating and depress-
The switch-cam 0’ is then elevated
.‘;md the machine revolved by power or by
hand a sufficient number of times.to form the
desired number of courses to allow for finish-
ing the toe of the stocking, and during the

T10

11y

]{mttmn* of the courses referred to the cam 8 -

on the p&ttern wheel, having, as shown, an

inclined face, stukes the stud ¢® and gives

“the rod ¢" a paltla,l rotation o d1senn*awe &
~stud 10 from a noteh 12 1n a plate See‘ured to
the arm 13 depending from the bed-plate A,
- When the stud 10 is disengaged from the
“notch 12, the spring g* forces the rod g down
“and ecauses the stud ¢’ to disengage the pawls
from the ratchet-wheel and permit the weight
- to restore the pattem -wheel to its nox mal po- a
sition.

(Shown in Fig. 17.)

. T'he needle- cy_lmdel,cxs bhown in FIH.; S,ha&
‘an inclined recess or cam-surface 2*%, into
which is fitted a cam projection A* on a ring
i*1, loosely mounted in the bed-plate.
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ring h*t of itself is not novel, szt is used to
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raise and lower the needle-cylinder to regnu-
late the length of the loops to be made by the

‘needles, so as to impart more or less fullness

to certain partsof the stocking, especially the
leg. The ring /#* has connected to it a rod
M (see Fig. 24:,) provided, as shown, with an

arm [, ha,vmﬂ* forks to embrace, as shown,

the gear- wheel /* and be acted upon to move

the rod and produce reciprocation of the loose:

ring by cams 7*® on both sides of the said
wheel only one being shown, whereby the rod
14 may be reelproeated and the needle-cylin-
der raised and lowered by means of the cam
h* and thusthe length of stitch maybe varied
according to the bhape to be imparted to the
fabric bemn knit, the machine herein shown
being adapted to ]encrthﬂn the stitches while
knitting the calf of theleﬂ‘ |

Referrmﬂ to Figs. 1 and 3, the bed- -plate A
supports a cmb 100 to w hl(,h are connected

sultable lugs 101, Whl(,h serve to support the

cam-ring 73:“ lmvmfr the cam-surface /%, the
said ring havnw: a projection 2%, to which
18 ]omted the rod 14.

We have herein shown but a bmﬂle head
automatically controlled in its operation by a
pattern-wheel;: but we do not desire to limit
ourinvention to asingle head, as it is evident
any desired or convenient number may be
geared to the shaft A* and be governed by a
Smﬂ*le pattern-wheel. It is also evident that
the position of the lugs or cams on the pat-
tern-wheel may be Gha,nﬂed to produce any
desired length or size of stockmn' |

Having thus described our mventlon what

we clalm as new, and desire to secure by Let-

ters Patent of the United States, is—
1ine, the needle-cylm-'

1. In a knitting-mac;
der and remproea,tmﬂ “ELCkb supported there-
by, combined with a cam-ring a!* to act di-
rectly against the outer ends of and actuate
the sald jacks, whereby a direct thrust is ob-
tained, substantially as described.

2. In a knitting-machine, the needle-cylin-
der and jacks supported thereby, combined
with a cam-ring o™ to act on the ends of the
sald jacks, w hereby adirect thrustis obtained,
and with aring b, provided with a flange over-
lapping the inner ends of the ]ﬂerS substan-
tially as described.

3. In a knitting-machine, the needle-cylin-

der and needles carried thereby,a cam-cylin-
der provided with stitch-cams and needle ele-
vating and depressing cams, and latches to

lock sald elevating and depressing cams out

of operation when carried into that position

by the needles themselves as such needlesare

respectively raised and lowered thereby to be
retired from and returned into action, com-

“bined with cam-levers to co-operate with said
Jatches and with a ring having cams to co-op-

erate with said cam-levers,
described.

4. In a knitting-machine, the needle-cylin-
der and the needles carried thereby, combined

substantially as

vl

and needle elevating and depressing cams *

having fingers or hooks, the fingers of the ele-

vating-ecams engaging but a single needle and

the fingers of the depressing-cams being of
stuch length as to engage two needles, latches
to normally hold the said elevating and de-
pressing cams in inoperative position, and de-
vices through which the cam-cylinder may be
reciprocated, whereby in the operation of the

machine two needles may be returned into ac-
tion at each reciprocation of the cam-cylin-
der and one of said needles carried out of ac-
tion at the next reciprocation thereot in the
opposite direction, and so on, to effect the

widening of the iabrle, subst mtmlly as and.

for the purpose specified.

5. In a knitting-machine, a needle cylinder,
a cam-cylinder, and a 1"(3(31];)1"0(3_&131110‘ mechan-
ism for said cam-cylinder, it consisting, essen-

| tially, of a shaft provided with means where-

by it may be rotated and a crank,a segmental
gear and pinion in mesh therewith and pro-

vided with a stud, and a rod connecting such

crank and segmental gear, whereby an oscil-
latory motion may be communicated to the
latter from the former, a
to co-operate with said stud, and means to
move said disk longitudinally of its axis, com-
bined with a safety device for said recipro-
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disk having a socket

95

cating mechanism, it consisting of a collar

'havmg a lug or arm to cover said socket, sub-

stantially as deseribed. -
6. In a knitting-machine, a needle- cylmder

and needles ca,rrled thereby, and cam-cylin-
‘der provided with aslot,combined with a nee-
dle-operating cam pwoted outside the said
cam-cylinder and extended through the said

slot to operate upon the said needle% and be
operated thereby, substantially as described.

7. In a knitting-machine, a needle-cylinder
and needles carried thereby, a cam-cylinder
and cams for retiring from and bringing into
operation, respectively, the successive mnee-
dles during the narrowing and widening
erations, and latches for holding the said cams
out of action, combined with cam-levers for
co-operating with said cams to return them
into action at the required time and with
means, substantially as described, to auto-
matically" operate said cam-levers to bring

them into coactive relation to said cams, sub-
stantially as and for the purpose specified.

3. In a knitting-machine, the needle-eylin-
der and needles cm-rled thereby, a cam=cylin-
der provided with stitch-cams and needle
elevating and depressing cams, and latches
to lock said elevating and depressing cams
when carried out of action, respectively, by

the needles as such needles are retired from

and returned into action during the narrow-
ing and widening operation, combined with
cam-levers to co-operate with said latches
and with means, substantially as descrlbed

to operate said cam-levers.

9. In a knitting-machine, the needle-cylin-
der and needles carried thereby, combined

mthacam cyhnderpmmded withstitch-cams | with a cam- eylmder provlded ‘with stiteh-

op-
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engage the butts of two needles and return
them into action during the widening opera-

I0

cams and needle~depressing cams having fin- |
“inder grooved for the reception of jaeks, a
series of  jacks, a surrounding ring corre-
-spondingly grooved forthe reception of jacks,

gers or hooks constructed to %nnultaneouqu

tion, a latch for lockmu each of such depless—
ing-cams out of opemtion when carried there
by the needles themselves, eam-levers for co-
operating with said latches to release the de-
pressing-cams to allow them to return into
operation, and cams and a pattern mechanism
for operating such cam-leve ers, as and for‘ the
purpose specified.

10. The combination, with the edm—levers

¢t e di% 17 and a pattermsurface of the
cams for operating said cam-levers and sup-
porting devices therefor, the spring-actuated
rod ¢, having the arm or rod ¢*, rigidly se-
cured thereto the plate ¢, 11&V1nrrthe notches
¢® ¢%, the &hlpper ¢, and the stad or projec-
20 tion QQD, substantially as described. |

461,357

11. In a lmitting-i'nachilné,"the needle-cyl:

and a eam-ring, as a!%, to act upon and move
the said jacks,combined with an independent
ring b, overlapping the inner ends of the
jacks, the hooks or portions of the jacks en-
caging the yarn being at the proper space
thereof between thmr endb, f-‘:ubstantm,lly as
described. |

In testimony whereof we have signed our
names to this Qpeclﬁeatmn in the presence of

t1wWo Subscrlbmtr withesses.

WILLIAM H. MAYO.
GEORGE D. MAYO.
Witnesses: |
GEO. E. SPRAGUE,
FREDD O. THOMPSON.
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