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UNITED STATES

Patent Orrice.

W’ILLIA\I H. MAYO AND GEORGE D. MAYO OF FRANKLIN NEYV HA’\C[PSHIRE
ASSIGNORS 10O THE SULLOVVAY V.[ILLS OI‘ SAME PLACE.

'CIRCU LAR-KNITTING MACHINE.

- SPECIFICATION’ forming part of Letters Pa,tent No. 461,358, dated October 13 1891

(Nc_: model.)

Application filed June e 17, 1890t Serial No, 365,741,

To all whom it may concern: .
Be 1t known that we, WILLIAM H. MAYO

‘and GEORGE D. MAYO, citizens of the United

States, and residents of IFranklin, county of
Merrimae, and State of New Hampshire, have

invented certain new and useful Improve-
- mentsinCircular-Knitting Machines, of which

the following 1s a bpe(‘lﬁC&tIOH , |
Our inv entmn while relating to that class
of kmttmn'-ma(,hmes which employs lateh-

‘needles and is made use of in the production

of socks and stockings, has reference more

particularly to that form of such machine in

which the needles concerned in the forma-
tion of the heels and toes, in addition to the

usual reciprocating movement imparted by |

the ordinary cam mechanism, are carried out
of and brought back into operatlon in the

- proper order to effect the necessary narrow-
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ing and widening of the fabricto fashion such |

parts by elevators and depressors, which en-

cage with the heels of said needles and ele-
vate and depress them as the exigencies of

the knitting demand, and at the same tlme

are themselves opela,ted thereby.

In an application for Letters Patent filed
by us in the United States Patent Office on
or about October 3, 1888, Serial No. 287,063,

we have shown and desc,rlbed a ma.(.,hme of

this character, in which the reciprocation of-

the needles to effect the knitting operation is
accomplished by a V-shaped advancing cam

on opposite sides theleof and in which the

elevatorsand depr essors—called © elevating”

and “depressing’ cams,respectively, therein—
are pivoted to the outside of the cam-eylinder,

“and,working through slots formed in the walls
-thereof, are brought into operation at the re-

quired times by suitable cam-levers under the
control of an appropriate pattern mechanisin,

the needles made use of in the formation of

the heels and toes being provided with heels
or butts which are somewhat shorter than
those of the remaining needles, whereby to

permit of these latter needles, in a body, be-
t of operation and brought |

ing all raised out
ba,(,k into the same as the knitting of a ﬂd,t

or tubular fabric, respectively, may be de-

5o sired.

thus deseribed while efficient 11'1"0p61'at1'0n'

and desirable in some classes of work, are
found inconvenient in practice when a work-

transferring mechanism is to be employed in 55

connection therewwh, principally because of

the fact that as the V-shaped advancing cam -

projects some distance above the ledn‘e upon
which the needles normally rest, w1th no pro-

',Vlblon made for lowering the same, the bring-
‘Ing of all the needles to the same height at
an elevation mldway that to which they are

depressed when drawing the new loop through

6o

the old and that occupled by them when car-

Our present invention has for its Ob;jects

first, to obviatethisinconvenience and to pro-

vide means whereby the needles may all be
brought to the same height, which shall be
subqtantmlly that oec,upled by them when in

‘their normal position; second, to provide cam

mechanism for reelplocatmw the mneedles,
which shall be wholly located below the ele-
vators and depressors, and, third, to simplify
the construction of parts, and. thereby render
the machine more efficient in operation. -
T'o these ends our invention consists in cer-

tain peculiarities of construction and combi-
‘nation of parts, the distinguishing character-
“isties of which will be best under&tood by ref-
erence to the accompdnymw dta,mnﬂ's, in
‘which—
and suitable knitting or stitch cams arr anﬂ‘ed o

Figure 1 is a side elevation of a needle- cyl-

,mder and a cam-cylinder constructed in ac-
cordance with our invention, the latch-opener

being broken away for eonvemence of illas-
tmtmn Kig. 2, a plan of the cam-cylinder,
taken in the plane x o of Fig.1; Fig. 3, a rear
elevation of the parts shown in Fw 1; Fig.4,
an elevation of the interior of the mm eyhn-
der developed on a plane, and Fig. 5 a sec-
tional detail showing the needle elemtmw

ried out of action in the narrowing operatmn 5 55
1s impossible.
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and depressing smtch and the needles h:-aw- -

‘1ng heels or butts of different lengths.

In all the figures like letters are employed
to designate coueSpondmﬂ parts.

A indicates the needle cylinder or bed, hav-
ing the usual needle—ﬂ'rooves a forr eceptlon of
the needles a” a*,w hich are arranged therein,
and B indicates ‘nhe cam- cylmdel sarround-

95
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The eonstluctlon and arrangement of pmts | ing -the same and provided on ifs interior
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Witha cireumferential ledge O, upon which

the needles rest when in their normal posi-
tion, and also with a bevel-gear b’ at its lower
end, by means of which it may be operated.

Loeated in the interior of the latter ecylin-

der, above the ledge b, are guide-plates b? b,

| above and below w hICh the heels of the needles

are carried as they are respectively retired
from and brought back into operation, while
to the outside of said cylinder and working
through slots 4% formed in the walls thet'eof

are pwoteé‘r the elevators. and depressors-b° bﬁ '

by means of which the needles concerned in
the narrowing and widening operations are

respectively carried out of or brought back

info action as oneor the.other of these opera-

. tions is being effected. In their normal posi-

- 20

30

“tion these elevatore and depressors rest with

their respective free orhooked ends b76%in line

with the heels of the needles in connection

with which they are to co-operate, and when
carried out of operation by the elevation or de-
pression of such needles they are engaged by
latches C C,also pivoted to the outside of the
cam- eyhnder and by them prevented from re-
turning thereinto until again released by re-
moving the latches from engagement there-
with., At all times when the narrowinﬂ‘ and
widening operationsare not being effected the
elevators and depressors-are held out of ac-
tion, or in the. position shown in Fig. 4, by the
la,tehes aforesaid; but when one or the other

- of these 0pera,t10ns is to be accomplished

35

40

is to be effected the elevators alone will be

50

either the elevators or the depressors, or both,
as the case may be, will be released from the
latches and allowed to return into action
ready for engagement with their appropriate

‘needles as the cam cylinder is reciprocated

in the operation of the machine.
In all cases when the narrowing of. the fabric

released from their latches and returned into
operation. Ontheother hand,when thewiden-
ing of the fabric 1s to be aeeomphshed the

' depreseors will be released from their latches

and s1m11arly returned into action, the. ele-
vators in some cases belng retired from op-
eration when the depressers are brought into
action and in others retained in operation
therewith. When the elevators are. retired

from operation at the same time that the de-

pressors are broughtinto action, the hooks 6°

~ of the depressors “will be made of the same

6o

length as the hooks b” of the elevators, and

' each will at each reciprocation of the cam-

cylinder engage the heel ot but a single nee-
dle; but when both the elevators and dep1 ess-
ors are retained in action the hooks 0® will be
made of a 1ength to engage the heels of two

needles, whlle the hooke b’f will be made of a

length to engage the heel of butasingle nee-
dle, whereby dmmn the widening operatlon
the depressors will “at each reelplee&tlon of

the cam-cylinder bring down into operation

two needles, and the elevdtels at the next re-
ciprocation thereof carry one of the needles

thus brought down out of operation, and so.

on thmuwhout the entne Operetlon of widen-
In the dl&WlI] os T have shewn the hooks b
of alength Lo engage the heels of two needles
and the hooks & of a length to engage the

derstood that such hooks b° may be so propor-
tioned as to engage the heel of but a single

needle without in any way changing their ee-'

sential characteristies.

o

| heel of but a single needle; but it will be un-

I

To provide for releasing the eleva,tors and

depressors at the proper “times to effect the -
‘narrowing

and widening operations, the
latches C C are each eqmpped with a pin or
stud ¢, extending outward therefrom, with
which emtebly a,rla,nwed cam-surfaces unde1
the control of an approprlate p.:tttem meeh-
anism co-oper &te

The parts as thus far alluded to, wnh the_-'

needles, the cam-surfaces for acting upon the
studs ¢, the pattern mechanism, and the de-

80-'-

vices made use of for operating the cam-cyl-

inder are or may be the same as the corre-

sponding parts shown and described in the

herein.
Disposed in a suitable recess d, formed in

the interior of the cam- eylmder above the
ledge b, in proper relation to the guide-plates

b? b3, is the switeh D, by means of which the
lonn'-heeled needles, or those not concerned in

the narrowing and Widening_operations; may |

in a body be retired from and, with such

or.  In our preferred form of
construction this switch consists of a suitable

go

~application aforesaid, to which reference may
be had, and require no further elueldetlon

95

I ee

short-heeled needles as may have been like-
wise retired, returned into action at the will
of the Opemtm

body having formed in its inner face a lon-

oitudinal groove d’, which, oxtelldlnﬂ*tllreun'h-
out 1ts enblre length and tapering

walls cut away to such an extent as to permif

of their engagement only with the long-heeled

gradually -
from its outer to lts inner end, has its under -

IIO

needles, while its upper walls are e‘{tended -

inward toward theneedle-cylindersufficiently

far to engage not only with the long-heeled

needles, but with the short-heeled needlee as
well. As thus construected, this body is
mounted upon the inner end of a
pivot d? that is fitted to oscillate in a sleeve
o, secured to the outer side of the cam-cylin-
der, a milled or gnarled head d% secured to

115

shafft or |

120

the outer end of the pivot, affordmn* a con-

venient means whereby it may be 0pe1"ated

When it is desired to retire the long-heeled

needles from operation, as when the bulged

portion of a sock or stocking is to be knit, the _‘

switch will be turned downwald untll the
outer end of the groove d’is brought into line

with their heels as they rest upon the ledge

b, in which position its under walls will, as
the cam- -cylinder is rotated, engage such heels
alone and deflect them upward above the

onide-plates 0° b% thereby carrying them with

the respective needles out of aection. The

Imw-heeled needles having been thus re-

I30
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tired, their return into operation with such |
short-heeled needles as may have been car-

ried out of action will be effected, as when the

- tubular portion of a sock or stoekmcr 18 to be

knit, by simply turning the switch into the

position shown in the drawings, when the

outer end of its groove will be blouﬂ'ht into
line with their heels as they rest upon the up-
per side of the guide-plates aforesaid, and
their deflection therefrom down upon the

ledge b and into operation will be accom-
phshed by the upper walls thereof upon turn-

~ ing the cam-cylinder in the proper direction.

T

20
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The means whereby the reciprocation of-

the needles to effect the knitting operation is
accomplished and provision made for bring-
ing them all to the same height at a pomt

Imldway the limits of their movemeuts 1s best

shown in Fig. 4. In these devices we dispense
with the usual V-shaped advancing cam and
its accompanying movable stlteh—eeme as
1llustrated, for instance, at ¥ and C’ C", in
the application above referred to, and make
use of the depressing and elevating cam-
surfaces E E’. The cam-surfaces K are pref-

~erably formed by the walls of the inverted-

V-shaped recess H and inecline downwardly
and outwardly at the proper angle from the
ledge b to their lower ends, while the cam-

surfaces E’ are formed by the outer walls of
the grooves H’, leading from the lower outer
corners of the recess H upward and outward

at the proper inclination to said ledge, the
result of which construction is to brmn* the
cam-surfaces as a whole not only below_the

| ledge, but below the elevators and depressors

40
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as well, and permit of the rotation of the cam-

:cylmder in either direction to effeet the knit-

ting operation.
As thus coustructed, when the cam- eylm-
der is rotated the heels of the needles ¢/ a?,

when deflected downward into tlie top of the

recess H, will be successively engaged by one
or the ether_of the depressing cam-surfaces
K, depending upon the direction in which the
cam-cylinder is rotated, and caused to travel

down along the same until they pass its lower_
- end, when they will enter the appropriate

groove H’ and travel up the elgvating cam-

surface E/ to the point of starting, where

. they will remain until again depressed or re-

~ tired from operation in the further move-
ments of the machine, swinging gates m m,

55

6o

carried by pivots n n and kept normally
closed by light coiled springs o o, surrounding
sald pivots, preventing such heels from either
dropping back or being carried down- into

said grooves, while yielding to their action in

an 0pp081te direction and permitting of then
free upward movement therein.

To provide for the deflection of the heels
of the needles down into the upper end of

the recess H, various means may be employed.

We prefer, however, to make use of a wedge-

shaped deflector I, and to secure it either piv-
otally or fixedly to a stop L, which; in addi-.

tion to carrying a lug or ﬂ*ate L, 18 ‘made ver- i are pivoted, and also with an upwerdly -eX-

‘same.

from .:1,11 downward movement.

tically adjustable in a ﬂ'mdeway [ by a handle

or thumb-piece 1, working through a slot 2,
formed in the walls of the cam- eyhnder as

‘shown,

When it is desired to bring all the needlee

to the same elevation, which shall be sub-
‘stantially that oeeupled by them when their
“heels rest upon the ledge b, and retainthem in
that position without 1ee1procat_1on———a,s for
‘instance, when a work-transferring mechan-
18sm is to be applied in connection therewith—

the deflector and gate carried by its stock
will be adjusted to the position shown by full
lines in the drawings, in which sitnation the

‘deflector will be eleveted wholly above and

out of engagement with the heels of the nee-

dles and the upper end of the recess H closed.:
by the gate [, which will be raised into the
With the partsin the adjustment thus’
described the support for the needles, em-
‘bracing the ledge b and the gates and m, -
‘will be practically continuous and unbloken_

Yy go

throughout and the needles held .thereb
When, on the
other hand, 1t -1s desired to reelproeate the
needles to effect the knitting operation, the
deflector T and gate I will be a,d;] usted to the

poswlen shown by dotted lines in said draw-

ings by simply moving down their support-
mfr—stoek L by its handle or thumb-piece 7,

70

75

30
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by which operation the upper end of the re-

cess H will be opened and the deflector brought

~down into engagement with the heels of the

T00

needles, deﬂectmn* them downward into en- -

ﬂ'aﬂement with the depressing cam-surfaces

E as the cam-cylinder is rotated, and thereby
insuring their reciprocation, the adJustment-
of the deflector and its accompanying gate
| from one of their positions to the other thus

serving either .to bring all the needles to the
same 'height and maint&in_them’ thereat or to

cause their reciprocation, as may be desired.

To hold the deflector I and gate I in their

adjustgd positions, we empley the locking-
spring N, which, through the mstrumentallt r

of the-bent portlen P, engages with the handle
or thumb-piece %, and ‘while permitting of a
vertical movement being imparted thereto se-

curely holds it. with the deflector and gate in.
either of the poe1t10ns to whieh they‘ may be

adjusted.

Located on the outside of the cam-cylinder

are the several devices in which the elevators
b® and depressors 0%, with their co- -operating

105

110

115
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latches C, are 1e%peet1vely pivoted and the

yam—n‘mde and latch-opener, with: the lock-
ing-spring N for the deflector I and 1ts aécom-

panying gdte l, properly supported. These

several dewees instead of being made sepa-
rate, as he1et0f01e are combined in groups

125

and respectively make up the stands O O/,

which are integral throughout and secured to

the outside of said eylmder by screws s s or
The stand O (see Fig. 3) is pro-

otherwise.
vided with suitable ears or flane oes 7, to which

the elevators §° and their loeklnﬂ' dewees C

130




“tending arm. for"ellppOl‘ﬁng the locking-

- spring N, the yarn-guide N’, and aSsisting in

- theé support of the latch-opener N* which lat-
ter, in the construction shown in the draw-

10

1g

ings, 1s made in the form of a ring, while the

stand O’ (see Fig. 1) is similarly constructed

and is likewise eqmpped with ecrs or flanges
¢/, in which the depressors 0 and their co-op-
era,tmﬂ* latches C are pivoted, and with an
upwardly—prej ecting arm %" for assisting in

the support of the latech-opener, which in prac-
tice may be hinged to the uppe1 end thereof,

as shown at N3.

By this construction, as will beseen, sim pli-

fication of partsisaccomplished and a greater
permanence of adjustment obtained than has
been possible heretofore. The parts compos-

ing each stand, being united integrally-pre-

“vent any and all movement of the one with

20

_2.5

respect to the other or others and thereby

insure their constant maintenance in their
adjuasted positions. Moreover, the stands, be-
ing thus each composed of -but a single piece,
peumt of -their being made mtelehanﬂ'eable
and the replaeement of one by anether on the
machine, in case of breakage or otherwise, 1s

" notonly greatly simplified, butblouﬂ‘ht within

.30

the. capablhmes of the ordinary Opeletwe
With the cams for reciprocating the needles

arranged wholly below the ledge b the needles

during the regular knitting operation never

- rise above the position they occupy when rest-

35

ing thereon, and in this position the yarn will

‘be delivered tothem just before their descent
at a point slightly in advance of the upper |
end of the recess Il in whichever of the two.
directions the cam-cylinder may be rotated.

The construction of the machine and its
mode of operation having been thusset forth,
the results and advantages flowing therefrom
are obvious and will be readily understood
without farther comment.

Inthe foregoing we have described the best

means eontempleted by us for carryigg our

- invention into practice; but we wish it dis-

tincetly understood that we do not limit our-

selves strictly thereto, since it is obvious that |
the same may be modified in various ways

without departing from the spirit thereof—
as, for instance, instead of employing the re-
spective forms of yarn-guide and latch-opener

- shown and described herem I may substitute

55

in place of them any of the well-known forms

of these devices and still be mthm the scope

of my invention.

- Again, we have described our invention as
.:Lpphecl to the machine shown and deseribed’

~in the application before referred to; but itis

60

obvious that the same may be applied in ¢on-
nection with any of the other -forms of cir-
cular-knitting machines in which latch-nee-

| dles are employed, and that the cam mechan-

ism and elevators and depressors may be used
with various forms of straight-knitting ma-
chines in which such leteh needles are also

| employed ~

‘While in the foregoing we have deseribed

461,358

and in the drawings we have illustrated a spe-

cial form of deflectorfor co-operating with the |

needles, whereby certain of them may be de-
flected upward from the circumferentialledge

to the upper side of the guide-plates, or, rest-

ing upon such ﬂulde—pletee, may be deflected

downwerd therefrom to the circumierential
ledge, we make no claim herein, broadly, to a

70

75

_deﬂeeter or to the combination of such device

with long and short heeled needles andacam-

cylinder pmVlded with both acircumferential
ledge and guide-plates secured to its interior

irrespective of the particular form of the de-

flector, as such device and its combination

with the parts mentioned, when broadly con-
sidered, are shown and deseubed in our ear-
lier application, to which 1eferenee has her-e-

tofore been. made.

Having desecribed our 1nvent10n what we

8

claim as new, and desire to secure by Letters

Patent of the United States, is—

1. The combination, W1th a Cam- eylmdel .

provided with a circumferential ledge in its

interior and needle-operating cam-surfaces lo--
cated below such ledge, of a deflector and

00

gate and means for raising and lowering

them, whereby to bring the deflector into op-

eration when it is desired to reciprocate the
needles or to carry it above and out of con-
tact with them and bring the gate intoopera-~

tion when it is desired to mise such needles
all to the same height and prevent their re-

‘ciprocation, substantially as described.

2. 'T'he ecombination, with a cam-cylinder
provided with a circumferential ledge in its
interior and needle-operating cam-surfaces lo-

cated below such ledge, of a deflector for the

needles, a stock to which such deflector is
secured, and means for imparting to such

stock and through it to the deflector a verti-
cal adjustment, whereby to bring such de-
flector into operation when it is desired to

-effect the reciprocation of the needles or to
carry 1t above and out of contact with them

when their reciprocation is not required, sub-
stantially as described. -

5. T'he combination, with the cam- eyhnder
provided with a, cneumfemntla,l ledge in its

interiorand needle-operating cam-su rf&eee lo-

cated below such ledge, of a deﬂeetor a gate,

a stock to which sueh deﬁeetm and ﬂ'ete are

Secmed and mechanism for im pa,rtmﬂ' to
such stock and through it to the deflector and
gate a vertical ed,]ustment whereby to bring
the deflector into operation- when it is de-

sired to effect the reciprocation of the nee-
dles or to carry 1t above and out of contact
with them and brmﬂ‘ the gate into operation.

when it is desired te raise such needles all to

105

e

11§

120

[2¢

the same height and prevent their reelploea--'

tion, subeteutmlly as described.

4. The combination, with a cam- eyhnder
provided with a vertical guideway and a ver-
tical slot, of a stock carrying a deflector and
gate arranged in said guideway, a handle or

thumb - piece extending outward from the

stock through such slot, and a locking-spring

130




- IO

20

461,358

for engaging with the handle or thumb pleee,
substantmlly as described.

9. A cam-cylinder provided with a circum-

ferential ledge in its interior, needle-operat-

ing cam-surfaces located wholly below such
ledﬂ'e and elevators and depressors located

entir ely above the same, subst&ntmlly as de- |

scribed.

6. The comblnallon Wlth a cam- eyhnder
provided with a cn‘cumferentml ledge b in its
interior, and recess H, grooves H’, and gates
m m, 1oca,ted below such ledge, of the eleva-
tors and depressors 05 b6, g mde-plates b* b3,

ledge, the stock to which such deﬂector 18 Se-
cured and means for imparting to the stock
and tthUDh 1t to the deflector a VGIthcbl ad-
justment, Sllbbt&[lbldlly as described.

7. The combination, with a cam- Cyhnder_
provided with a circumferential ledge in its ;

interior and with guide-plates located above

 the same, of needles having heels or butts of

different lengths, and a switch consisting of
a body prowded in its face with a ta,permn'
groove,the under walls of which are cut away
to reduce their height, whereby the 1011 ger

l

heeled needles resting upon the ledge may be
deflected upward upon the guide-plates or,
resting upon the guide-plates, both the 10110‘61

and shorter heeled needles may be deﬂeeted 30

downward upon the ledﬂ‘e, substantmlly as.

described.

8. The combmatlon with the St&nd O/, pro- |

vided with the ears or flanges { and with an
upwardly-extending arm u, of the elevators

and their latches pivoted in such flanges,and
~yarn- guide, and latch-.
opener supported upon Sald arm, substan-'
tially as described.

and deflector I, located entwel above said |

the locking -spring,

9. The combination, with the sta,nd O’ , pro-

vided with the ﬂanwes " and with an upward-
and

ly-extending arm «’, of the depressors
their latches pwoted in said flanges, and the

latch-opener hmn*ed tosaid arm, substantlally |
45

as described. |
In testlmonv wher ﬂof we have hereunto set

~0m hands thlb 13th -day of June, 1890,

MAYO.
MAYO.

WM. H.
GEORGE D.
VVlbnesseS . B
- NAPOLEON B. HALE
JAMES E. BARNARD.
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