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SPECIFIGATIO"‘I fmmmg part of Letters Patent No. 474,671, dated May 10, 1892.
Apphcatwn ﬁled August 29. 1891, Serial No, 404,008, (Nu model.)

L

Ta all whom it MY CONCErn:

Beitknown thatwe, WILLIAM H. MAYO and
GEORGE D. MaAyo, of Franklin, county of

Merrimac, State of New Hampshire, have

invented an Improvement in Knitting-Ma-
chines, of which the following desenptlon in
1 &/, but looking toward the left in Fig. 1; Fw*

- connection with the accompanying drawings,

~ isa specification, like letters and numerals on .
| eleva,tlon of a portion of the maehme shown
10
‘and .
tion of the same. |

~ One feature of our Imentmn GOHSIbt% ina
pattern mechanism, as will be described, for
automatically contxollmﬂ' the operatlons of

| s
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1ng for heels and toes.

erating

the drawings representing like parts.

the machine. |
Another feature of our mventmn conmsts

in anovel take-up mechanism, as wﬂl be here-;

inafter deserlbed

The invention herein to be described is an:

1mp10vement on the class of circular-knitting

machines shown and described in Umted_

States Patent No. 461,357, dated October 13,
1891, said machine bei’n g adapted forthe pro-
ductwn of stockings. -

have provided the machine with two inde-

pendent pattern mechanisms, one for con-
trolling the operation of the mxts in the pro-

ductlon of tubular kunitting, the cam-cylinder
being then rotated, and the other controlling
the reciprocal movements of the cam- cylmdel
innarrowing and widening the fabric or stock-

of the machine Wlll ptefel ably include mech-

anism for governing thelength of the tubular

fabric in the leg f.;md foot and also the length

of the stltches

The
will be described in the specification, and

pointed out in the claims at the end thereof.
" Figure 1is a front elevation of a knitting-

machine embodying our invention, the nee-
dle-cylinder, the eam-eylinder, and its co-op-
parts being omitted, but said parts

are shown SEp.;ua,tely in Fig. lb Fig. 2, a sec-

 tional detail of the take-up meehftmam to be

59

referred to, the section being taken on the
line « «, Fig. 1, looking toward the left. I 1o,

22 {s an'inner bl(le view of the clutch part cbﬁ'
TFig. 3, a front elevation, on an enlarged scale,

This 111%11131011 relates to knittin tr-m&ehmes, |
has forits ob_]eet to 1mp10ve the construe-

S 1 the machine %l’iown in Kig. 5, the view being
- Kig. 7 is a top

ing shown, however on wheel a';
detall on an enlar'n*ed scale, of a pait “of the[
belt—shlppel and a locking device-therefor.

In accordance w1th this our mven’rmn we.

The pattern mechan-
ism for controlling the circular movements

particular features of our mventlou'

to more clearly show the pattern mechanisms.
Fig. 4 1s a partial section and elevation on a

~ WILLIAM I. MAYO AND GEORGE D. MAYO, OF FRANKLIN, NEW HAMPSHIRE.

| of & por-tioxl of the machine shown in Fig. 1
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line indicated by «’ in Fig. 1, looking toward

the right in said figure.
seetion and elevation on the line indicated by

a"' a defail to be referred to; Iig. 6, a rear

IFig. 5 1s a partial

6o

in Fig. 1 with the wheel ¢® partially broken
ouf, 113 showing in elevation that portion of

toward the left in that ﬁgure.
or plan view of the top plate of the machine,

wheels a!? and o, only pmt of the teeth be-
Fig. 11, a

Fig, 113, a section in the 11116 ot I‘w* 11, Iook-

the needle-cylinder and. cam-cylinder being -
| omitted; Fig. 8, a side elevation, on an en-
larged %a,le, of the pattern devices employed
for eontrollmﬂ the length of tubular work.
| Figs. 9 and 10 show - enlawed the pattern-

70

| mﬂ'to theleft Fig. 12, a.detail, on an enlar ged . .

gcale of a loekmm' device for the clutch- 10(1 )

10, Whmh_ operates the cluteh, the position of
Whieh determines whether the cam-cylinder

shall be rotated or reciprocated; Figs. 13.and
14, details, on an enlarged secale, of the take-
' up mechanism, Iig. 14 bemn* a section of Fig.
13 in the dotted line @, lookmﬂ' to the left.

Fig. 15 is a detail of the plate d"’ Fig. 106, a

vertical section taken through pa;lb of the

machine chleﬂy to show one of the needles

and cani- eyhnders removed from Figs. 1, 3,

and 7. - Kig. 17 1s an enlawed detml ot part
of the take -up.

- We will first refer to Fig. 16 of the draw-
ings.
eyhnder ﬂ'mde having an attached curb 100;

aneedle-cylinder a? a,"’ the partahaving apr 0-

jecting ledge d’; a ring a°, supported on the

said 1e{]0e, a ring al, movably mounted upon
the ring « so as-to 1_otate thereon and hav-

ing a'suitable groove to receive the projec-
tions a8 of the houzontally sliding jacks a',

adapted to be reciprocated dumw the 101;:;1-_5

tion of the said ringin grooves made in the up-

per end of the part a” of the needle-cylinder
the

and also in the upper side of the ring ab;

80. -

90I

Said ficure shows in veltleal section a

o5

100

needles a*, some of which have long and some
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of which have short butts; the cam-ring /i*l, | rotary l'mittingj and this 1s effected by the

provided with eam projections 7* and hav-
ing an arm 2°'*, the movement of the said
ring adjusting the needle-cylinder vertically
to vary the length of the loops made by the
needles; the skeleton cylinder ¢® to guide
the butts of theneedles; the cam-cylinder o,
having at its lower end beveled teeth o and
provided with suitable cams to actuate the
sald needles, both for circular knitting and
for heel and toe work, and such parts are and
may be all as described in oursaid patent, so
that the said devices need not be herein fur-
therdescribed, for the features to be described

and claimed in this present invention relate |

chiefly to the pattern mechanism or devices

for controlling the various movements and

forautomatically moving the ring 2%

20

'I'he frame-work consists, essentiglly, of a

top plate A, erected upon standards A’ A’,
suitably connected by cross-girths and hav-

“1ng proper bearings for two short shafts A®

A’ each rotated independently of the other,
the shaft A® having a fast pulley ¢’ and the
shaft A® a fast pulley ', by which each may

‘be belted to any proper counter-shaft and be

driven.

30
35
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- 50

. The shaft A® has an attached fast
pulley ¢, which in practice will be belted by

a belt a% (shown by dotted lines) with and so
as to rotate either a loose pulley a* or a fast

pulley % on a shaft a®, having suitable bear-
ings in the frame-work. The shaft AS has at
one end a cerank ¢!, which by a link ¢%, con-

nected with a segmental gear ¢!, pivoted at |

¢, continuously oscillates a toothed pinion ¢*,

mounted loosely on the shaft %, the said pin-
ion having a projecting pin ¢, which may be |

made to enter a hole ¢® (see dotted lines, Fig.
2%) in a plate or disk ¢, loosely splined upon
the said shaft a®, the hub of said disk having
an annular groove, which is entered by suit-
able pins or projections ¢ of an arm ¢*, the
hub ¢ of which is fast upon a cluteh-rod ¢V,
to be described. The gear ¢'® and the plate
¢’ constitute a cluteh, so that whenever the
plate ¢% is moved laterally upon the shaft o
to engage the pin ¢™ of the continuously-os-
cillating gear c¥, then and only then the
shaft a* will be oscillated to effect the recip-
rocating movements of the cam-cylinder, as
will be described, and during this time the
belt % will be upon the loose pulley a%, he-
fore referred to; but when the circular knit-

ting 1s being done, as in the production of

55
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legs and feet, then the said elutch will be dis-
engaged or in the position shown in Fig. 1,

and the belt ¢* will be on the fast pulley a%, |

the cam-cylinder then being rotated.

The plate ¢* has a safety device ¢*, made
as a plate pivoted at ¢* and provided with a
beveled projection ¢®, the said safety device
being adapted to swing between the stops ¢S
In our machinethe engagement of the cluteh
parts referred to for reciprocal knitting must
be made while the gear ¢ is moving in the

direction of rotation of the slmft a® during * or hub a*, secured to or forming part of a

E

safefy device. - _

In operation, when the gear ¢*is tobe made
the driver for the shaft a%, the shipper-rod
¢V is actuated to pull the plate ¢ toward the

sald gear, and the face of the said plate

strikes the pin ¢%. Now if the gear ¢ at the
time that the plate ¢* is pushed up against
the pin ¢ is traveling in the same direction
as the plate ¢%, then the pin ¢® hits against
the right-hand end (see Fig. 2*) of the safety
device and swings it over to the left, thus un-
covering the hole ¢¥ and letting the pin ¢®
enter 1t; but, on the contrary, should the di-
rection of movement of the gear ¢ at such
time be opposite the direction of rotation of
the gear ¢%, then the said pin ¢® will strike

against the left-hand side of the said safety

deviee where it is beveled and will tarn the
said safety device to cover the said hole ¢%,
and the pin will ride up the incline of the
safety device and pass off the safety device

ready to act against the right-hand side of

the safety device and turn it back to uncover
the hole, as stated, when the gear ¢ is moved
in the opposite direction. The shaft a% has
fast upon it two like gears A% which engage

the peripheral teeth of and rotate two like

bevel-toothed gears A% A%, the said gears by

their bevel-teeth each engaging with like teeth

a at the lower ends of the cam-cylinders and
moving the said. cam-cylinders, as required,
according to the work to be done.

- It will be understood that in the machine
herein represented two cam-cylinders and two
needle-cylinders and their contained parts
will be used, each needle-cylinder being suit-

70
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ably supported in independent openings, as -

A® A% in the bed A, (see Fig. 7.) the needle
and cam cylinders being, however, omitted

from said figure to avoid confusion.

In Figs. 3. and 7 we have shown the guide

and curb 100 referred to in position upon the

plate A, together with the rings ¢**, common
to the said patent, where they are designated
oy like letters; but we have herein omitted

from the said ring the cam projections, which

in practice will operate the controlling levers
or devices for actuating the latches which co-
operate with the elevators and depressors

(fully described and shownin the said patent)

and employed for elevating and depressing
in the proper time and order the needles used
in narrowing and then in widening, all as
provided for in the said patent. '

In IFig. 7 of the drawings we have shown

two like cam-rings ¢** joined together by a
- connecting-rod d% so that the said rings may

be operated in unison, in order that the pat-
tern mechanism to be desceribed may, when
it actuates one cam-ring ¢***, actuate the other
at the same time. The shaft % has fast on
it a worm a® in mesh with a worm-toothed
gear o'y (see I'ig. 5,) loose on a shaft a®, it

having, as represented, bearings in a sleeve

105
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- bracket ¢, fastened to.the frame-work of the |
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machine. The shaft a” constitutes the oper-

ating-shaft for the pattern mechanism for con-

trolling the length of circular work and also
the length of the stitches, which stitches are
varied in the leg tofashion or shape the same.

The shaft ™ has fast on it a pinion a. ..
‘The pattern mechanism consists in part, es-

~ sentially, of two gears a' a*, mounted side

[0

by side on the shaft a?, the gear a!® being fast
and the gear a® loose, and a toothed arm >

(see E Fws 8 and 10) located between the said
oears. The toothed arm a* is also loose on

 the shaft, but is secuired adjustably, prefer-

ably to the loose gear ¢, by a suitable clamp-

ing device, herein represented as a plate ¢’

and a screw ¢, the plate e’ resting against one
- side of the said gear and the arm against i{s .

~ other side, the screw enabling the clamp to

20

wheel.

be held with more or less force upon the said
The gears a and a* will have their
teeth cut away for a short distance, as renre- .
sented at 2 and 3 in Figs.9and 10.

The gear
a" (see Fig. 9) has a pin a® at its front side

next the gear ¢, and the gear ¢* has a pin-

- or pm,]eetlon o at its rear side next the gear

- relation to the loose gear a®, so as to make
the distance between the smd shoulder and
the pin a** more or less, according to the length

3Q

 between said shoulder and pin determining

alj
by dotted hnes,) is made adjustableon or with

required for the leg, the e‘%:tent of the space

. the time that the fast gear a', which rotates

35

the pattern-surface ag*’ may remain at rest,
it in practice remaining at rest while the-
‘longer stitches of the foot are bemﬂ' knitted.

The studs or projections a® ¢* are of such

- length and so located as to engage one with

40

the other at the proper times. The shaft ¢!
has fast upon it a cam-plate. a*, (see Figs. 5

~and 5%) to which isadjustably secured a dlS]{

- face.

“cured a pin or screw a®.

a¥, the said.disk being provided, as repre-.
_sented with a curved slot a®,
and 3 ) throngh which projects a screw a?"" by
“means of Whleh the Sz-ud disk may be held
upon the cam-plate ™ in adjusted position,

(qee Figs. 1

the plate and disk constituting a pattern-sur-

ond curved slot a*,in whmh isad ,]ustﬂ,bly Se—
The cam-plate a”

has also extended from it in the same direc-
tion a stationary pin or stud a®.

- 5" and also dotted lines, Fig. 3.)

55

The studs or pins a* aﬁ” constitute releas-_
ing devices for the belt-shipper, as will be de-
o SGI‘led whereby the belt may be shipped from
~ the fast pulley ¢ to the loose pulley .
. belt-shipper, as heleln shown, consistsofa hub
60

The

b, (see Kigs. 4, 6, and 11,) fast on a shipper-
rod b, as by a set-screw b*, and provided with

forked -arms b® to embrace the driving-belt.

The shipper-rod is provided at one end Wlth a

shipper-handle 0% (see Fig. 1,) the said handle

being connected bya stlap or cord b* toarod

P, secured to o foot-treadle 1%, the said strap |
---passm ,preferably, over mollerb‘ The Shlp-

Thearm ¥, having ashoulder o, (shown
will be. deseubed

‘The disk ¢* has, as represented, a sec- |

(See Fig.

per-rod b" has fast on it by a set-serew b° a'col-

| lar b8, (see Fig
with a lug 0%, (see Fig.4,)in which is pivoted
| an elbow-shaped level having two arms b1 b3,

.11,) the latter being provided

the arm b being notched to form 3 hook or -
lateh b to engage a lug b, secured to or form-

ing part of the bracket o™ (see Figs.5 and 11)
when the shipper-rod has been moved to place
the driving-belt ¢’ on the fast pulley a%. The
arm b2 has pivoted upon it a dog 6%, (see Figs.
11 and 11%,) provided with an ear bl‘ hmmfr

| a serew b, provided with a set-nut bl_g, so that
the sald secrew may be retained in adjusted

position, the adjustment of the said screw en-

| abling the machine to be stopped at any part
The arm 6% has an exten-

of its revolution.
sion or toe 0%, against ‘which the screw 0%
strikes when the dog is lifted by the pins or
projections a* a®, respectively, on the disk o®

75

S0

and cam a*, as WIH be described, the said toe .

thas formmg a back-stop for the dog. The

downward movement of the dog is limited by

a shoulder of the dog striLinﬂ' the arm b™.

The shipper-rod b’ is surrounded by a spring

90.

b*, which normally acts to place the driving- - -

belt a% on the loose pulley whenever theldteh

b't is disengaged from the projection 6%, as
The shaft.¢™ has fast on
it a ratehet-wheel 0%, (see Ifigs. 1 and 5,) pro-
vided with a sleeve 15 (see I‘w' 5). to receive
a headed pin or rod 0%, the inner end of which

may be made to enterone of a series of holes
b¥* in the worm-toothed gear a™, before de-

95

100

sceribed, thus locking the mtehet—wheel tothe

said gear.

The clutch-rod ¢ (see Trigs. 1, 3,

and 12) is surrounded by a spring 014 W hlch |
normally acts to disengage the two parts ¢t

¢ of the cluteh used to Osclllate the shaft a%
during - reciprocating knitting. When the

105

shafta® is being oscillated or rocked backward '

and forward during reolproeatmfr knitting,

the worin o™ thereon, by its engagement with

the worm-gear a™, oscillates that gear and the

ratchet- wheel b*, so that a tooth of the said
ratchet-wheel in engagement with a pawl ¢!

ITD

raises and lowers a, Tover ¢, which by its ac-
tion on a rod ¢, extended from a suitable

cuide ¢, (see Floq 3 and 4,) reciprocates the

said rod a_-nd causes the pawl ¢, carried there-

by and in engagement with a ratchet-wheel

115

¢*l, to rotate the said ratchet-wheel intermit- =~

tingly. The pawl ¢¥ is kept in engagement
with the ratchet-wheel by a s_pl;lnﬁ' o, (See
Fig. 4.) - o

The m,tehet wheel ¢ has secured to or
forming part of it a pattern wheel or disk ¢*,

120

which in its operation determines the num-

ber of courses for the narrowing and widen-
ing and when the said narrowing shall ceaso
and the widening commence.

with a pin or projection ¢* (see Fig.4) and at

a point substantially dmmetmeally opposite

with a lug or projection ¢*. The detent ¢*

125

The pattern- '
wheel ¢*is herein represented as. provided

I30

| prevents retrograde motion of the pattern-sur-

face ¢*°.

The pin ¢* operates, as will be de-

seribed, to disengage the clutch hub or collar
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¢®® from the pinion ¢* on the shaft a%, and the
lug ¢*® determines the stopping of the narrow-
ing and the commencement of the widening.
- In the narrowing of the fabric for the for-
mation of a heel or toe only a portion of the

needles in the needle-cylinder will be used— |

viz.,the needles having short heels—while the
other or long-heeled needles at such time will
be lifted or thrown out of action. Herein, as

1n the patent referred to, it will be understood

that in narrowing the needles will be put out
of action at the end of each reciprocation of the
cam-ring, and after the desired or required

number of short-heeled needles have been

raised orput out of action and the narrowest

course in the heel has been knitted then the

short-heeled needles are again put into action

in suceession in the usual manner by devices

controlied by the eam-rings c**, as provided
for in the said patent. The cam - rings ¢*#*
common to the said patent are connected by
a rod d? provided with a hub d* (see Figs. 3,
5, and 7,) having a pin d° which projects
through a hole or opening d° in the top plate
A, (see Figs. 7and 15,) said pin being adapted
to engage one of a series of notches or shoul-

- ders 1012 of a plate d' and a shoulder 13, con-

| -

35
- able serew or device d*, acting upon the pin

40
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stituted, as shown, by one side of the opening
d’, the said plate being secured to the plate
A. The hub d* isloose on the bar d® between
the collars d°® d’, fast on said bar, the collar

d? having, as shown, a handle d' by which
the bar may be moved horizontally or in the
direction indicated by the arrow 40, Fig. 7, a

spring d%, secured to the plate A by a suit-

° to move the bar in the opposite direction to

keep the said pin in engagement with one or

anotherof the notchesorshouldersreferred to.

When circular work is being done, the pin |

d” engages the noteh 10, (see Fig.15,) and the
ring ¢** will then be putin such position that
it will hold out of operative position the de-

vices which move the latehes, as provided for
45

in the said patent, so that at such time the
needle elevators and depressors for putting
out of action and bringing into action the
needlesare restrained from operation. When,

‘however, the cam-rings ¢** are to be put into |

position to enable the devices for actuating

the latches which control the needle elevat-

ing and depressing devices for narrowing and
widening to come into operation, then the bar
d° will be so moved that the pin ¢° will stand
against the noteh 12. This first movement

of the bar d? to disengage the pin d° from the

notch 10 and let it engage the noteh 12 and

‘move the cam-ring is effected when the hand-

lever ¢'* is moved to effect the engagement of
the clutch for oscillating the shaft o, as at
such time the inclined finger d¥ (see Figs. 5

and 12) of an arm d", secured to or forming

part of the clutch-rod ¢ acts on the pin
and rocks the hub d* outwardly sufficiently
to disengage the said pin from the noteh 10
and permit the spring d'%, acting on the pin ¥,
to carry the pin against the notch 12, where

I
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the pin remains until the narrowing of the
fabrie has been completed. When the nar-
rowing is completed, the projection ¢%, car-
ried by the pattern-wheel ¢, moved step by
step at each reciprocation in one direction of
the shaft A’ strikes the pin d° and moves it
from the notch 12, so that the spring d®again

i acts to move the bar ¢? until the pin d° abuts

against the shoulder 13. At this time the
cam-rings c** by their position permit to

‘come into operation the devices which lower
| in succession the short - heeled needles for

widening, all as provided for in the said pat-

ent. When the widening of the fabric has

been completed for the production of a heel,
the reciprocating motion of the shaft a® and
of the machine is stopped by means of the
stud or pin ¢* on the pattern-wheel ¢ strik-

ing a lug or finger d* (see Figs. 5'and 12) on

an arm d*, secured to or forming part of a
sleeve d*, loose on the clutch-rod ct.
pin c¢* strikes the finger d* and carries the
arm d* forward or to the right in Fig. 5 and
rocks the sleeve d* on the rod ¢! until a sec-
ond arm * gtrikes a lug or pin d?*! on a lever
d*, pivoted, as at d*, to the frame-work of the
machine and lifts the inner end of said lever

from between the hub d'® and the bearings 3

for the said rod and into the position, Fig. 12,
and as soon as this has been done the spring
c'*on therod c! forces the latter in the direc-
tion of the arrow 51, (see Fig. 1,) effecting the
disengagement of the clutch referred to, to

| thusstopthereciprocating motionsof the shaft

a®. When the said cluteh is disengaged, as

| described, the lever d* rests on the hub d',

as in Fig. 12; but when the clutch is engaged,

| then the lever rests between the hub and the

bearing d*, and the lever then acts as.a lock-
ing device to keep the cluteh closed. When
the lever d* is actuated to release the clutch

and stop the oscillatory motion of the shaft

a®, knitting is stopped, and at such time the

i operator, by and through devices fully de-

scribed in the said patent, will put into posi-
tion the cam which pulls down into working
position all the long-heeled needles which
were rendered inoperative for heel-work, and
this done, as provided for in the said patent,

‘the operator, by putting his foot upon the

treadle 4° will slide the shipper-rod to place
the belt ¢’ on the fast pulley and start the
rotation of the cam-cylinders. The lever %
has an outwardly-extended arm (see Figs. 3
and 5) adapted to be engaged by hand when
it 1s desired to stop the machine, the said le-
ver constituting a controlling device for the
shipper-rod &', as by moving the said lever

the lateh 0" may be disengaged from the lug

d®. The inner end of the lever d¥, held down

The

normally by a spring d*, supports an arm %,

connected to a rod d*, (see F'ig. 5,) which rod
1s extended down through a guide d®, secured

to or forming part of the bracket ™, the lower

end of the said rod being provided with a loop

or eye d”, through which is extended the pawl
or lateh 0%, (see Fig. 11,) when said pawl en-
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gages the lug O,

by a spring CZS‘ which normally keeps it in
its lower p031t10111 with the arm * on the le-

~ver d® and the loop d* clear of the pawl or

latch 0™ In this way by movement of the

arm d* the shipper-rod may be released to

allow its spring to Shlft the belt fmm the f.:-tst

~ to the loose pulley.

10

T'he length of eueular worlk ]-,_mtted by the

machine may be controlled by the gears a!®
“a®in the following manner:

chine is about to commence knitting circular

When the 1IN.a-

work—as, for instance, the leg of a qtockmg,
the kmttlnt, being commenced at the top of
the stocking where the loops are the longest—

‘the loose gear a® (see Fig. 10) will have its

~smooth or toothless portlon 3 immediately

20

~ tance back of the pin a® (the said shoulder |

.gears.
ation by shifting the belt from the loose pul-
30

35

10

over the pinion a*, and the teeth of the gear
a”, fast on the shaft a”, carrying the pattem
,a?*’ ‘will be in mesh with the said pinion.
‘this condition the shoulder ¢% of the arm ¢

In

(see Figs. 6 and 8) will stand at a short dis-

and pin being, however,shown by dotted lines)
of the fast ﬂ'em al?, and the pin a® of tlie loose

gear stands atsome distance ahead of the said

pin ¢* in the direction of rotation of the said
Now when the machine is set in oper-

ley a® to the fast pulley ¢® to commence cir-
cular knitting the pinion «® will start and ro-

tate the gear a,“‘ in the direction indicated by

the arrow 100”, Figs. 8 and 10, and in the ro-
tation of the sald gear the pin or stud a*, car-
ried by it, will afte1 a time engage the pin or

stud a** on the leose gear a*, and the fast gear

a'? will thereafter carry the loose gear a* with
it for a short distance until the smooth or

toothless portion 3 of the said loose gear is

removable from above and its toothed pmt is

put into engagement with the teeth of the |
~ pinion g
by the pinion a® with the said two pins in

Aftel this both gears are revolved

- contact until in the rotation of the fast gear

45

a'? its smooth or toothless portion 2 is br ouﬂ'ht-
- to its lower side, as in FKig. 6, at which tune

the rotation of the fast gear, and eonsequently

- of the shaft and pattem disk a>, is stopped
~and the said partsremain statlonm v; but the

“shaft a% still continues to revolve and the
While the |

mac,hme to knit eirenlar work,

fast gear a'? is thus stationary, the loose gear

- a® continues to be revolved by the pinion a™
wuntil the shoulder a® of the arm a* strikes
the pin «® on the fast gear !, which thus

55

6o

starts the said fast gear and Iomtes 1t with
the said loose gear untﬂ the teeth of the fast
gear are again b10u0]1t into engagement with
the pinion e, Both gears now. contmue to re-
volve until the %mooth or toothless portion 3 of

- sideoppositethe pinion a,"’s,when therotationof

the loose gear is again stopped; but the fast

oear ol contmues to berevolved fora bhOlt dis-

tanee until the pin a®on the cam-disk o™ en-

gagesthearmordogb®anddisengagesthelateh

2)14 thus per tmttmn' the spring 1)21 t0 Shlft the | slred for eommeuemfr the stoekm :311(1‘-1,_‘,1’?111_“_

The 'ujd d* is held down |

‘with it a 11119 1etard11:10 device.

| | movement
the loose gear ¢ is again broughttothelower |
jection 2® of the cam-ring 7* rests upon an

belt into position on the loose pulley and stop
the machine, thus arresting eircular knitting

for the foot of the stoekmg, the latter having

been completed ready for the knitting of ibhe

toe, the roll fat that tlme resting on the shoul-
der 60 of the disk a*, the roll being shown by

dotted lines, Fig. 5*. The arm rzﬁ’l may have

| one or more teeth, and its teeth, of whatever

number, wiil be set in line with the teeth of
the loose oear and the pin a®, carried by the
fast gear, “111 be so set with relation to the
teeth of the gears that when the pin a* is
struck by the “said arm the teeth of the fast

and loose gears will be 1n line or will register,

75

e

so that they may come each properly mto en-
gagement or mesh with tlle teeth of the pm-

ion a's.
I11 the formation of a stocking it is neces-
sar v to stop the machine and Suﬁpend cirecu-

lar knitting at the completion of the leg por- - -

tion, and t;l]lb is effected by the a,d,]ustqble
stud or pin a® on the disk: a®, it then acting
on the arm or dog b' to release the %hlppm

rod 0, the gears w? and a* at such time oc-

90

cupying an 1n‘re1medmte position, or a posi-

tion between their starting and finishing po-
sitions, the gears being in such relation to the
pinion 4™ that at leat-.t one of them will be in
engagement with the said pinion and ready

95

to be revolved when the shipper-rod b’ isagain

‘moved to shift the belt upon the fast pulleV
% for the production of circular work.

length of the foot portion of the stocking may

be 1ewu1atec1 bv the adjustment of the pin or
stud ¥ on the pattern disk or wheel a® to-

ward or form the stud ¢®. Each of the fast
and loose gears ¢!? ¢ will have co- operatmﬂ‘

Fig. 6 as a dog or pawl 33 acted upon by a
spring et) -

The pattern-cam serves the purpose of
regulating the length of stiteh for the tubu-

lar parts of the leg, and in so doing the cam-

shaped periphery thereof and of the plate a*

The

(Shown in

100

fog

110

(see Fig. 5) act on a roller f (see Fig.4}at

‘the end of a lever f’, pivoted to the Frame-

work of the machine at 4, (see Fig. 3,) the

other end of the said- levm being fo1ked {0

embrace a rod f3 having at its end a collar

f4, provided with a smtable projection to en-

ter loosely a hole in the outer end of the arm

| 72?1"‘ faston the cam-ring 7', before referred to.

In Fig. 16, r¥ shows a veltwal slot in the
needle- bed which slot is entered by a pin 7,

said slot,) said pin bemn connected with the

115

120 .

(shown as standing in the upper end of the -

curb which surrounds and retains the lower

end of the needle-bed, said slot and pin act-
‘ing as a guide for the Smd bed in its vertical
When the roll frests upon the .

125

portion 60 of the cam a* ¢”, then the cam pro-

inclined portion of the 10we1 end of the needle-

‘eylinder at such a point as to place the topof

130

the cylinder in a more or less elevated posi-

‘tion, according to the length of thestitch de-
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the rotation of the pattern-cam the ecam-ring [
/! will be gradually rotated in the direction
~ of the arrow near it in Ifig. 16 to thus enable
theneedle-cylinder to descend by gravity, thus
5 shortening the stitch and contracting the di- |
ameter of the stocking where it is desired to
make the leg of less diameter. |
When heel and toe work is being done the
stitch should be long, as when the leg is com-
10 menced, and toinsure the long stitches during
narrowing and widening we have devised a
lever f°, which is pivoted at f® to the under
side of the bed-plate A of the machine, and
the inner end of this lever is connected by a |
15 link /7 (see dotted lines, Fig. 7) to the clutch-
rod ¢, so that when the latter rod is moved
1t catches the lever /7, causing its forked op-
posite end, resting against the collar 73, to
move the rod f° and turn the cam-ring 72! in
20 a direction to raise the needle-eylinder.

The cam-ring /*! constitutes what we shall
~ 1Insome instances hereinafter denominate the
* needle-cylinder “support” or “adjuster.”

Sometimes, owing to accident to the yarn,

25 1t becomes necessary tostop the machine after

| the stocking has been started, and then be-

fore again starting the machine the pin 0

will be withdrawn and the ratchet-wheel b

will be turned back opposite the direction of

30 the arrow 21 until the pattern disk ¥ is again
put into starting position. |

We will now refer to the take-up for con-

trolling the slack in the yarn during recipro-
cating knitting. In Fig.1, h represents a rod

35 fast to a part of the machine and extended
up over the machine at //. This rod has

- clamped upon it the rear end of an arm 75,
provided with bearings for a shaft 7.4, located

at right angles to the arm 73 and near the
40 tront side of the machine. Thearm 73is pro-
vided with collars /i, having ears, (shown best

- In Figs. 13 and 14,) and these ears have piv-
oted between them on a suitable pin a block

- hY, through a hole in which is extended a
45 guide-rod 725, the front end of which is ex-
lended down in front of the end of the arm A3
and is provided with an eye 7, through which
the yarn is passed. The rod referred to lies
between two upright arms or pins 2! se-

o cured to or rising from the arm /%, At the
under side of the arm 7%is a plate /'8 and
below it a disk 2", which is adapted to slide
vertically on a pin &' the disk being acted

- upon by a spiral spring 2, surrounding said
55 pin and resting against a nut /! screwed
upon the lower end of the pin AR (See in
large detail Iig. 17.) The disk h'*is acted
upon by a lever AY, pivoted at 'S, the rear
end of the said lever being connected by a
60 link 5*® with the rod 55 'The lever Al has,
preferably, a hole at one end, through which
the link A% is extended, and the latter be-
low the lever has an enlarged portion or eye

h* (see ¥ig. 14) to act as a stop or rest for

65 that end of the lever 2. The block 77 (see
Fige. 13 and 14) has fast to it one end of a
spring /*, the other end of which is connected |

(see Fig. 2) to a rod 7*, made adjustable in a
post /1%, carried by the arm /% The shaft /4!
has fast on it a hub /%, having an arm /7%,
which co-operates with a pin or projection /1*°
on the block /¥, ‘The shaft A* has also fast
on it an arm />, connected by a link /%% (see
Figs. 1, 3, and 13,) joined at its lower end to
a lever 1i*’, pivoted in turn at its lower end
upon an ear 2*® of the plate d, before de-
scribed. (See I'igs. 3 and 15.) The lever 7*
has a curved slot 2%, into which entersa stud
1%, herein represented as forming a part of a
collar d’, before described. When thelink A%
is depressed or pulled downward, the arm 1%
retires from the pin /%% of the block /7 and

allows the spring /*! to move and raise the

outer end /i’ of the rod i8totakeup the slack
in the yarn. |

Figs. 1 and 2 show the partsinthe position
for circular work. When the work is to boe

varied, the cluteh-rod ¢ is moved by the le-

ver ¢* and thestud /i*° on the collar d’ travels
in the slide /1* of the lever A%, turning the

latter to depress the link a* and rock the
shaft * to turn the arm 7** away from the

projection A%, thus permitting the rod A% to
rise andtake up the slack in the yarn. As
the lever A" is moved to let the rod 78 rise,
the stop orhead /* of the link /2*"is depressed,
and so removed from the lever 2%, permitting
the spring A to lift the disk A and clamp

the yarn between it and the plate 215, the yarn

being held only by the stress due to the

spring Ai'°, .
We claim—
1. In a circular-knitting machine, the com-

bination, with the shaft o%, having a fast and

a loose pulley, a driving-belt in engagement
with one of said pulleys, a belt-shipper to

move the said belt fromone to the otherof said
pulleys, a locking device for said shipper to
maintain the belt on the fast pulley while
the saild shaft is being rotated for circular
work, and a pattern mechanism to automati-

cally release the belt-shipper at a prede-

termined point or time, of devices to recipro-
cate the said shaft during heel and toe work,
a locking device to co-operate with the de-
vices for reciprocating the said shaft, and a
pattern mechanisin to automatically release
the said locking device to stop the reciproca-
tions of the said shaft at the proper time,
substantially as described. i

2. A knitting-machine containing the fol-

lowing instrumentalities, viz: a needle-cylin-
der, a series of needles therein, a cam-ring to
act upon the said needle-cylinder, a cam-cyl-
inder having cams to actuate the said needles,
a shatt, as ¢, and gearing between it and the
cam-cylinder, and means to rotate the said
shaft and to reciprocate the said shaft at
suitable times, and a c¢lutch to determine the
periods of rotation and of reciprocation of
the said shaft, and consequently the rotation
and reciprocation of the cam -cylinder, a
cluteh-rod, and connecting devices between
the said clutch-rod and the said cam-ring,

7€
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whereby the engagement of the clutch to ef-

fect the reciprocating motion of the said shaft
automatically raises the needle-cylinder to
lengthen thestiteh, substantially as deseribed.

3.-In a knitting-machine, the combination,
with a shaft a*, provided with a fast pulley

and a loose pulley, a driving-belt in engage-

ment with one of said pulleys, a belt-shipper

- to move the said belt from one to the otherof

[O

5

20

sald pulleys, a locking device for said ship-
per, consisting of a lever pivoted to the ship-
per bar or rod and having one arm plovlded

~with a latch or pawl b, “and a dog O, piv-

oted to the other arm of the lever, of a pat-

tern mechanism consisting of a disk a®, pro-
vided with a pin or stud 0?10 act on the dog-
- 0¥ and gearing to produce rotation of the Smd-

d1sk substantlally as deseribed.
4, In a knitting- machine, the combination
of the followmwmstrumentahtleq viz: a shaft

-~ a®, provided with a worm, a gear in mesh

30

35

with said wor m, a shaft a,'ﬁ upon which the

“gear is mounted, a pinion cr,""g, and a pattern-

shaft ¢!, a gear a', fast on the shaft ¢* and
provided with a smooth or toothless portion
and with a pin or stud ¢*, and a gear a*,
loose on the shaft ¢°* and provided with a

‘smooth or toothless portion and having a pin

or stud a* to co-operate with the pin or stud
a*,and anadjustable arin located between the
said gears a a¥, substantially as described.

5. In a knitting-machine, the following in-

strumentalities, viz: ashaft a™, having aworm-

gear thereon, a worm to engage and 1otate it,
a pinion & on the said shaft a shaft o, a
gear thereon in mesh with the pinion a®, a
pattern disk or plate ¢, mounted on said

- shaft ¢, a pin or stud moved by the said disk

40

to effect the stopping of the machine when

secured to the said disk or plate, astitch-regu-
lating cam-ring to regulate the length of the
st1tches, and a level fin opemtwe connec-

~tion with the said cam-ring and actuated by

the said cam, substantially as deseribed.

6. Ina kmttmﬂ*-machme, the combination |
of the followinginstrumental

ities, viz: ashaft
a’, a ratchet- wheel b*, rotated therefrom, a
pattern-wheel ¢® to control the reciprocation
of the machine, a pawl and ratchet-wheel ¢*
to rotate

said pattern-wheel, a pawl in en- |

gagement with the
means to oscillate said ratchet-wheel, and in-

termediate mechanism operated by movement

of the latter ratchet-wheel in its oscillation

in one direction to actuate the pattern-wheel,
substantially as deseribed.

7. In a knitting-machine, the helem-de—
seribed take-up 1llechamsm consisting, es-
sentially, of a rod 75, prowded with a yarn-
guide, a block /7, to which the said rod is se-

;cured, a sleeve movmed with an arm A* to

act on the said bloek and force the said rod

¥ downward, as when circular knitting 18 be-
;11:10* done, a spring to move the said bloek h'

in a direction opposite to that in which it 18
moved by the said arm /%, a clamp to hold

the varn during reciprocating knifting, a le-

ver upon which the said clamp is mounted,

and a rod 7*, connecting the said take-up
and the elamp-carrying lever and adapted to
operate substantially as deseribed.

‘8. In a Lknitting-machine, the herein-de-
‘seribed take- up mechamsm, consisting, es-

sentially, of a rod 7% provided with a yarn-
guide, a bloek A, to which the said rod is se-
cured, a sleeve provided with an arm /%, a
rock-shaft to which it is fastened, said arm
acting on the said block and forcing the rod

h? downward for circular knitting, a second

arm 11*°, fast on said rock-shaft, a slotted lever
I, combined with a link connecting said slot-

ted lever with the said arm 7/®, a pin or stud

extended into theslot of the said lever, a bar
d?, carrying said pin, and a pattern-surface
to release the said bar at the proper time,

whereby the movement of the said barin one

direction, as when the machine is started for

‘reciprocating knitting, moves the said lever
_ ¥ to release the rod 7° and eff
circular knitting is to be suspended, a, cam | 3

ing of the thread on its way to the arm /7,
the combination being and operating sub-
stantially as described. -

In testimony whereof we have signed our
names to this specification in the presence of
twa subscribing witnesses.

WILLIAM H. MAYO.
GEORGE D. MAYO.

Wxtne&ses
| NAPOL,;ONJ) HALE
JAMES I LABNAED
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