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. the class known as Lamb knitting maclwaes,

ind has for its objeet to so r.'onstruct a Mma-

40

- No. 876,815.

15
20
29

30

vention consists in the details «

,._,;and selva,ﬂ'mm tightening anil lo
stitches; crossing and recressing tfie stitches,
(‘lI'Opp]:Ilﬂ' and picking up the: threa,ds and i

o

UNITED bTATEb PAT]LN T OFPICE

]:,LIHU LIPPITT OF PHILADELPHIA PENNSYLVANIA |

KNITTING-MACHINE

+
4

-

Speclﬁcatmn of Lette'rs 'Pa.tent' .

. Patented Jan. 14,1908,

Apphna.tmn ﬁled Octoher 19. 1905. Serm“Hu. 283.374.

10 al? whom u‘, May concern:

Be it known that I, Krinu Lipprc?, a citi-

zenr-of the United Statu residing at Phila-
delphia, county of Pluladdplua and State of
Pennwlvdma have mvented a certain new
and useful Improvenient in Knitting-Ma-

chines, of w]u{'h the follomnfr 15 & spemhv@-_
- | to; Fig. 13, a detail of one of the springs for

65

tmn |
My inv entmn xelatm tor certam new.-and

useful im yrovements in knitting machirws of

chine of the descnptmn as-to provide for the
manufacture of articles of every description

now capable of being knitted by machine or
. hand, but miore precmlh the manufacture.
~of garments known as-union underwear; to |.

produce such garments entirely aut natlc-*-
| fabric as it is knitted: = Fig

-the cam mechanism for revotivmfr the pattern
| chain drums intermittently and.also for re-
volving the chain: wheel’ tor controlling the

ally, widening and narrowing the fgbhric ac-

1
cording to- predetemuned pattemf ribbing
ning the;,

changing from one thread to another.
‘Another ob]et,t of my improvements is to

_.provide :a continuous. drive mechanism for
-actuating the cam carriages to and fro at a

uniform speed thereby overcomring the va-
riations of the stitches now oet,,amoned by

_the uneven throw of the needles *| -

With ‘these and other.ends 1n View, my in-
f conqtmc-

 tion and. combination of elemeénts herein-

39

45

50

293

after set forth and then spemhballv desw-,

nated by the claims.

~ - In order that those skilled in the art to,
whlch this invention appertains may under- |

stand h@w to make: and use the same, T will
describe its construction in detall referrmrr

by numbers to the accompanying drawmﬂ'_
- forming a part of this specification, in which— |

Figuré-1, is a plan view of my lmproved
2, a side elevatmnfi

knitting" m&chme Fig.
taken from the rlght of the machine; Fig. 3
a stmilar view taken from the left; Flg 4, a,

vertical section taken at the line X—X of‘-
Fig. 1 looking in the direction of the arrow;
- Fig. 5,-an enlargetl detail view of tha pa.ttern_
" chamn d:mm showing the pattern chains for.
putting the needles into the field of th actuat-
‘Ing cam; Kig. 6, a section at the lipe
of Fig. 5 shomng one of the pattern' pha,ms n
eleva,tmn Kig. 7, a detail of oneof the needle |
pattern chains before being adjusted: around
the drum; Fig. 8, a detail of three. forms of |

“links: whlch o0 to make up the needle P tern

o b B el i

Y—Y

- & ——

‘the line V—V of Fig.
of the lower chain wheels of Flg 3.. Fig. 25,

-side similar.egnid
| sets of gu,xde
_right-anghés fo-each other as.clearly shown

eam carriers is arranged . ons- of '

_ chmn blﬂ' 9, an enlarg d.detail of the mech-
: a,msm for dm*mrr the cam.earriage; Hig. 10,
a section at the lme £i—7 of 111# 9 ; Fig. 11,
an inner face view of the variable cem for 60
1%, an enlarged
section at the line W—W of 1410' 11, lookmc'"

actuating the needles; Fig.
in the direction of the arrow ad] acent there—

torcmg the needles downwsrd out of the field

| of the actuating cam; Fig. 14, a detail view

of one of the ]acl\s by which the needles are

- take-off reel’ Wh_lch is intended to receijve the
18; ‘a detail of

nwchamsm by which the intermittent revolv-
ing of the pattern chain drums is determined;

{ raised into operative pdsition; Kig. 15, a de- -

-tail of one of the needles; .Blﬂ‘ 16 g, faectmn |
of the driving pulley- showmg the cdmpén-
-sating spring o for taking up the shock incident -
to. startmg thé nischine; Fig: 17, a detail
‘view showing the’ dnvmg mechﬁmsm fér.the -

80
Fig. 19, a plan view of the lower levers shown - .-

in IFig. 18; Fig. 20¢ a detail view .of the ad-

jllbflﬂ“' device far ‘varying the' pressure on

the fabric while passing throufrh thespreader

rolls; Irig. 21, an enlarged view of the take-
up and stop mecham&m IFig. 22, is a longi-

‘tudinal section of pattem chain drum show-

86 .

ing the arrangement by which it is ada ted
to be-shifted to and fro; Fig. 23, a sectmn at

3; TS 1g. 24 a plan view

a detail section of cam and connections at

90

right hand of Fig. 22, taken at right angles . |
thereto Fig.: 26 a - wew sinmalar to Fig. 17

taken from the 0pp051te end of the machine.

Referring ‘by number to these drawings 1

represents the frame of the machine which is

ofZa general rectangular form and adap ted'

to support the Varioys t}pe.ra,tmg pa;rts as
hereinafter set forth.

Secured to the top- of the fra,me on one side

*are the gmde-—ways 2 and 3 and to-the o (};pomte
e-wavs-4 and 5, and these
-Ways, are-set at &pnronm&tely

mnmop’a,rtlcularly in Fig. 4; each set serving

95
100

105

to guide one of the needle actvatmcr cam.

carriers 6 and 7.
Benesth the plane of trm?el a}f ﬂm‘n of the
he needle

beds 8 and 9, said beds being slfjtted to re-

116

celve and f-rmde the need!e_. 1(}} whmh latter -
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are of ordinary COnstructi‘oﬁ having the | forth crosswise of the machine, from which
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hooks 11 and latches 12 and also the lugs 13| it ‘will be seen that when this rack bar 35 is

by which they are actuated by the cam, as
hereafter explained. | |

5 Ajack 14 is placed beneath each needle in

the same groove therewith and- has a down-
- wardly projecting lug 15 passing through an
opening in the needle bed aﬂi'within the

~ field of the pattern chains carried by the

10 drums 16 and 17. |

A spring 18 is provided for each needle-and

so placed as to ‘bear-down upon the. same,
thus_tending to force the shank of the needle. |
~and-the jack beneath it downward and carry
15 -the lug 13 out of the field of the cams 19 or 20.

These cams -19 and 20 are secured to their

. _.respective cdarriages 6 and 7, and as they are

““both alike in construction and-operation: a

~ description of thé one designated 19 and.
99 shown. in detail in Figs. 11 and 12 will serve

. as a description .of both. Each of these

cams consists of stationary a.ngle blocks- 22 |

“and. 23, and these last' named L _are
-secured to the cam frame by pins 24 -which

----

they are moved up or down their inner edges
will alwavs remain in parallel with the outer
~ edges of the stationary block 21, and:at the

" same distance therefrom. As the cam'isre-
- 3o ciprocated to and fro over the needles those.

whase shanksare elevated to bring the Iugs

. 13 within: the plane of travel of the cam will

- first be moved up and then down making one

- loop or stitch-and casting: the preceding one

35 as 1s well understood.in the art of knitting,

-gnd the looseness of the stitch will be de-

termined by the extent to which the blocks
22 and 23 are lowered. - L

. The movement of the blocks 22 and 23 i1s

40 controlled by the pins 26 which are set eccen-
tricallvy in the ends of the short shafts 27 |-

journaled in the cam frame 19 ‘and. each of
these shafts carries a pinion 28. These
pinions mesh with the teeth formed upon the
45 opposite sides of the rack bar 29, so that

when said bar is moved up or down the

pinions will be revolved.-and consequently
the blocks 22 and 23 will be raised or lowered

~ as the case may he. This rack bhar'is also
50 provided with teeth upon. its upper surface
- with: which the pinion 30 meshes, the latter
being fitted upon the square rod 31 so-as to

. revolve therewith while sliding thereon, and
this pinion-is set between the lugs 32 pro-

iIng from the.cam carringe whereby 1t 1s
caused to slide.in unison with said carriage;

- thus when the rod 31 is revolved the pinjon
30 by moving the rack bar will raise or lower
as before described. - |

60 - The rod 31 is journaled in the brackets 33,

‘and carries upon one end the gear 34, it being
“understood that there are two of these rods

LI

| .thus moved back or forth the gears 34 will
be revolved in one or the other direction

bringing about the adjustment of the cam as

just described.

70

A jacquard wheel 36 is secured upon the

outer end of one of the shafts which drivé the -

pattern chain drums and has a series of holes

-37¢ in the face thereof in which are set screw
pins 38 at predetermined points so that as
‘this wheel 1s révolved the'pins set therein .
will come in contact with the lug 39, depend- .

ing from the rack bar 35, moving said barin
the direction of the arrow marked thereon,-
‘and this will effect the rotation of the gear
“wheels 34 in’one diréction, and in order.that
‘the rack bar may be moved.in the opposite -~

direction to. effect- an opposite rotation -of

these gesar wheels, a jacquard chain. 40 1s
carried by the wheel 36, predetermined links
of- said chain having suitable projections
d blocks are | thereon:for striking the small roll journaled
ne by pins 24 - |.in the lower end ‘of the luk 41, which also pro-
o5 pass through inclined slots 25, so that when |.jects downward ‘from the rack bar 35, thus
-moving this rack bar .in-the opposite-direc-
tion from the arrow marked thereon. Thus -
‘it will be.seen that the arrangement of the

screw pins and jacquard chain will determine
the adjustmentof the needle cams to tighten
orloosen the stitches taken by the needles.

secured is also secured a ratchet wheel 42,

and upon the forward short shaft 37 is secured

a _corresponding ratchet wheel .43 and the

| pawls 44 and 45 serve to lock these ratchet

75

0.

85

90.

95

| “There are two short shafts 37 journaled. in ‘:
‘the left hand side of the frame, and upon the

| rear one on which the jacquard wheel 36 is .

100

wheels respectively ‘against reverse move- -

ment, and in order that these ratchet wheels.
may be revolved step by step in the proper

direction to revolve the needle pattern chain

these two pawls will simultaneously revolve
the ratchet wheels 42 and 43 step by step. -

105

‘drums, a lever 46 is pivoted concentric with
| the ratchet wheel 43, and carries a spring
“actuated pawl 47 shown in dotted lines in
Fig. 3, engaging with the teeth of said ratchet
‘'wheel, dnd this lever also carries a pawl 48 -
which engages with the teeth of the ratchet
wheel 42, so that when this lever is oscillated : -
115

. 110

A four pointed cam-48* is journaled upon
the stud 49, and the gear wheel 50 1s secured
to the.cam ‘so as to revolve the.latter; said

gear wheel meshing with the pinion 51 car-.

ried by the shaft 52, the latter 'rur'u}ing.
lengthwise of the machine and having secured

120

thereon the worm: gear 53 which meshes

with the worm 54, said worm being secured

upon the power shaft 55. - _ |
The lower end of the lever 46 has set there-

125

_ . in a stud 56 which may ecarry d small roll
and gears, one on each side of the machine, | against which the points of the cam 48 will
“and these gears mesh with the rack bar 35 | act when said stud 1s swung within the field

Py fitted in suitable bearing to miove back and | of said points, the spring 57 drawing the 330
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-~ out of the field of gction of the canm. by the
“lock-lever 58, the function of which will be

" 61 in which the cam and gear are inclosed,

10 .

190

- thereby and therefore. the lever 56 will re-
main at rést, but ‘when this lever 58 1s un-

20

-of action of the cam 48,.and as this cam is
constantly revolving during the operation of
. the machine the lever 46 will be moved back |

to
UI: ' T

. held in an elevated position, thus actuating

-";' lever 62, the latter being pivoted upon the:
30

- The lock lever 58 is controlled ._i:)y_h,the'

lever inward when said. lever 1s not locked

next described. ._ .
The lock lever 58 is pivoted to the lever 46

by the stud 56, and has a series of notches 59

formed thereon adapted to engage with the

—

and the spring 57 is attached to the heel of

the lock lever 58 in such manner as to cause |
the notched end thereof to be normally held
down 1n enga

_ wgement with the stud 49. When.
the lever 58 is locked in the position shown
in Figs. 3 and 18, the points of the cam 48

will not act upon the stud 56, or roll carried -

locked the spring 57 will draw the lever 46
inward bringing the stud 56 within the field

and .forth by said cam in conjunction with |
the spring 57 as long as the lock lever 58 1s |

the ratchet wheels'42'and 43. -

] *

stud 63 and connected with the lock lever 58

. by the link 64 so that when. the lever 62 is.

© . raised the lock lever 58 will be raised, and

" :the times at which the lever 62 is raised and

35

- . one of the grooves of the wheel 66, said chain
.. being provided with links of varying.thick-

. nesses, some-of said links having only-a por- |
‘tion thereof ‘thickened, and when these
thickened links or portions of links pass
. under the toe 67 projecting from the lever
. 62, the latter will be raised to the predeter-
. mined height and held up.during a prede-
. termined time; effecting a similar move-
5. ment of the lock lever 58, and should this’
. movement be such as to elevate ‘the lock
.lever to its highest point, then the lever 46
will be thrown inward: by the spring 57 to |

| _the limit of its inward moyement, being
- a0
.. two teeth of their ratchet wheels, so.that
.when the cam 48 throws the lever 46 out-

40

Wy |
S v

‘the heights to which it is raised is deter-

‘wheels two teeth will continue as long as the

-lock lever 58 is-held in its highest position.
_When, & link of the -chain 65 having.a less

. thickyress Easses under the toe 67, the lock
60 |

- .the: first notch thereon: when it will be

mined by the pattern chsain 65 carried in

stoned by the lowest notch:therein, which
cause. the pawls 47 and 48 to shde over

ward, these ratchet wheels will be' turned
two teeth, and . this turning of the ratchet

lever . till

+*

e raised only sufficiently to clear

stopped in its' inward movement by the
second notch, thus permitting the. lever 46
to impart but a one toeth movement of the

s7e815 ' %

L

j.*_i .-“.. |

o

.

- the machine is in operation by the: pawl 68,
engaging with the-ratchet wheel 69 secured
to the wheel 66, suid pawl being carried b
the lever 70 which is pivoted concentric wit
the lever 62 upon the stud 63, and has

cgnst_antly_révolved step by.step as long as

70 -

journaled .therein the-roll 71 located 1n the

‘line of action of the.four pointed cam 48.
A spring 72 coiled around the rod 73 is.1n-
terposed between the stationary lug 74, and
the end of the lever 70, and is intended to

! force said lever upward causing the rolls 71

to always follow upon 1ts cam.

75

.In the operation of the. machine it be-

comes necessary. at. times. to increase the
stroke of the lever 70 in order that the
ratchet wheel 69 may be turned two teeth
at each stroke of this lever, thereby acceler-
ating the rotation of the ratchet wheel 69
and the pattern chain carried thereby, and
to accomplish this-a jacquard chain .75 1s
set in- one of the grooves of‘the wheel 66,
certain links of which are thickened or carry

&0

-89

projecting lugs, -and when these lugs come

irito contact with the toe of the .spacing

V0

lever 76 the latter will be forced backward

| against the action of its spring,.thus per-

mitting the stop nuts-77 to pass through the

cut away portion 78 of said spacing lever

‘and ‘abut against the stationary lug 74,

which will permit the lever 70 to miove .up-
ward to.s greater distance than when the
nuts are stopped by the spacing lever. - This

‘carries the pawl 68 over two teeth of the .
ratchet wheel 69, and when said -pawl . is

moved downwgrd by the action.of the cam
48 the -ratchet wheel will .consequently be

95

moved”two ‘teeth' instead of one, thereby
‘accelerating the movement of the pattern

chain 65 which as above.described -controls.

the lock lever 58, and through it the move-
ments of the. needle. pattern . chain- drums

105

and the needle cam, the latter tightening or =

loosening the stitch, and the former put-
| ting in 'or dropping out of action any num-
ber of needles, thereby narrowing or widen-

ing the fabric being knitted.

In order to form a cross stitch during the
process of knitting it is necessary to rack or

move one set of the needles to one side and

‘racking the front needle. bed 8 which is
Afitted 1n suit&b]fe-. guidewsays so as to.have

110

115

| then backward, and this I accomplish by

-+

this limited longitudinal movement, and has -

| secured to one end thereof the bracket 79

which overhangs the:frame and. surrounds
‘the outer end of the short shaft 80, being
“held against longitudinal movemeiit on said
shaft ﬁy the collars 81 and 82, the latfer
being secured upon the shaft by suitable set
screws, thus any longitudinal movement. of

120

125

the bracket will impart ‘a corresponding

movement, to the short shaft. - - . . .
A cam 83 is secured upon the sleeve 84 fit-

ratchet wheels 42 and 43. The wheel 66 is | ted to revolve upon the short shaft 30 so as 130
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©‘to peimit the latter 'to slide longitudinally |

e eTeEs

‘naled upon-.the studs 87 and 8S depending
from -the bracket 79 embrace this eam, and '
“the faces of .the latter are of such contour as
“to’act upon these rolls when said cam is re-|

10

therethrough, and the rolls 85 and 86 jour-

~ wvolved, forcing them first in one direction |
- and then the other and consequently giving
- "a corresponding motion to the bracket which

will also be imparted to the needle bed to
which said bracket is'secured. This to and

- Iro racking movement will also be imparted

obvious that when the needles are shogged:|
‘the pattern chain drum which put said nee- | p _
~ dles’in or out of operative position must also | = In knitting. with different weigh
. hdve a corresponding- movement- in order |

1o

to the needle pattern chain drum 16, as it is

- that the chainsthereon may remain in aline-.

ment with- the needles they are intended: to

- ment of the pattern chain drum the latter is.

coupled to the short shaft 37 s0,as to be re--

 volved by said shaft and yet permita lim-.
" ited longitudinal sliding movement relative

29

= 30

" time its inovements:to .{f-'rodulfg' a ,prﬁdeter-
ed the mechanism } | res so- th _

-+~ |forks are engaged with the lugs the thread

carriers will be slid back and forth upon: their

'l*.. ';r_.
T

“be réadity-understood.

- +

‘with which the pawl 106 engagés, said pawl

pointed cam 93, theréby CO]
the ratchet wheel.105 step by step. .
- Trom this it will be seen that the rack-

attern chain 103. P
t threads

back and forth thereon, the threads passing

latter having forks 113 and 114 projecting

théreto, this coupling consists of :‘the T- l-_thrbugheyes secured on these carriers, the

- shaped-shank a which fits in the correspond-

ing slot in.the end of the chain pattern drum.. el , |

. To effect-the rotation of the ¢am 83 and-to | and 116 respectively, said lugs being secured . -
1 to.the plates 117.and 118 which connect with -

mined patfern I provi
next to be desertbed :— '

‘he -wheel 104 carries é.-fﬁ'pahet'ﬁflmel 105 |

ment with the gtud €8, gnd permitting the 65
lever 90 to be:drawn within the field of opera-

tion of the cam 93, thereby revolving the =
| cam 82 -through its ratchet teeth 89, as will

‘being pivoted to the lever 107 carrying the

' roll 108 which ‘is also actuated by the four

antly revolving
RS 13

ing of the needle bed is controlled and can. be .
varied to anv predetermined, pattern by the .

85

90

therefroni for engageient with the lugs 115 -

one of the cam carriages so. that when these

~ the ratcheti teeth 89, and a lever 90 see Fig.

35

40

- by the Einitm 95 ‘secured

45

50

- - rest.

55 : ks Jk leves
. the lever- 101, -the latter having a toe 102/

" 60 of which have projections thereon, when | | onary, wilch Wil
+ ' i agaln be gﬁt-into action ,‘.ﬁ"hﬂn the lé_‘\'}BI’ 121 |

. the spri

« f

2 i3 pivoted concentric with this cam and

carries a ,awl 91 which engages with .the.
ratchet teeth, and ‘the lower. end of this:
lever is.provided .with a stud 92 having a
suitable roll thereon adapted-to be operated
by the four pointed cam 93; this cam is car-
ried by the gear wheel 94 whichis constantly
revolved while the machine is in operation
_ pon: the shaft. 52.
Alock lever-96 is pivoted to.the lower énd

in 1ts outer end 'ad'a_'.pted_'to« engage the stud:

98 in the same manner as that described in|

- cannection ‘with the Tock lever 58, so that'| chain' 123 carried by the wheel 124, which

when ‘the outer nofch in this lock lever is in
engagement with this stud the roll carried by

the stud 92-will be without the field of action:
~of tho'eam, and the lever-90 will remain:at _ ,
s s T e L inboe or out of action at:

In order to unlock the lever 96 and permit
ing .99 to bring the lever 90 mnto ac-.
tion, a link 100 connects the lock lever with

. ' ‘The cam 83 has formed upon 1ts perlphery

‘rojecting within' the field of travel of the
pattern chain 103 earried by the wheel 104,
and as this chain is made up of links certain

‘these projections pass under the toe 102 the
lever 101 will.be forced upward and conse-

quently the lock lever.96 will also be mmred'-'

- upward, carrying its notches out of engage-

3
"

respective rods in unison with the cam car-

the needles and knitted into the fa

‘lowered at this end, and to effect this raising
and lowering of these rods the links 120 con-

- of the lever 90, arid has a series of notches 97 | néct them with the levers 121, each of which

having a nose 122 within the line of travel
of projections. formed upon the jacquard

‘wheel is secured upon the end of the shaft of
the needle pattern chain drum 17 so as to

by theé arrangement'of the lu

these lugs, the corresponding rod 111-or 112

. -E‘-? . .

‘18 droppe

threads carried thereby will be éngaged by -
) _ , D%ric; In-
-order. that either of these carriers may be-

‘dropped or thrown out of action, one end of -

each of the rods 111-and 112 is fitted in one ..
of the slots 119 formed in a suitable bracket,
| so that either of these rods may be raised or..

Tevolve therewith. =By this arrangement it
will be seen that the threads can be thrown’

PO A R L A
The reciprocating movements of the two -
-cam carriages are each effected in the same.

95 .

riages, and when so slid back and forth the

105

110

Jits lug 115 or 116, thus leaving that particu- .. ..
| lar thread carrier stationary, which will 5"

“—

80
‘or with threads of different colors’it becomes -
necessary at various times during the kmit~ °
0} ¢ e ting to drop one thread-and pick up another, -
“control.” To permit, this longitudinal hove- { and this is accomplished in.the following
1manner:—The thread carriers 109 and 110
are mounted upon the square rods 111 and = .
112 respectively, so as to be free to slide

100

_ 115
};:‘edetermined.tM% e
| upon the jac- -7 .
‘quard chains 123, and :a?hen_-t e nose of one: -~ .. |
1 of the levers 121 rides uglt;ard upon one of. - .
‘ g TC r 112120
‘will be raised thereby raising the correspond--.:-. .
ing fork 113 or 114 out of engagement with: .-~

Ty bty T e —— s mar
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manner, and therefore a description of one

of the mechanisms for actuating one of these

- carriages will sérve as a description of both.

10

15

20

-of the machine.

A shaft 125 is journaled crosswise of the
machine, and 1s revolved from the power
shaft bv a sprocket chain 126 run over suit-
able wheels on each of the shafts, and upon

" the outer ends of the shaft 125 1s Secured the

sprocket wheels 127; a sprocket chain ‘128

runs over each of the sprocket wheels 127 |

and over corresgomhnﬂ' sprocket wheels at
the opposite end of the machine, and each

‘of these sprocket chains 128 1s attached to

the fourway link 129 which 1s secured by the
ms 130 to the swiveled block 131, the letter
eing set In. the sliding block 132. This

block 132 is fitted to slide vertically in the

-guide ways formed in the hanger 133 which

latter is secured to the T-shape bar 134 fitted
in the groove 135 so as to slide lenn'ltudmelly

constantly revolved from the power shaft .

~ 55.a9 long as the machine is in operation, the

.25

i agy S -l e

30

3D

block 132 belng carried by said ¢hain will
move the hanger in one direction, when the
block is upon the lower side of the chain

~ until the latter reaches one of the sprocket
- wheels and passes around the same; after
- which the block will, of course, travel in

an opposite direction, thereby reversing the

- . movement of the hanﬂer and 1n order that

. the-four-way link 139”&113 y pass around the
- sprocket wheel, the space between two ‘of the' \
. teeth of said wheel i is elongated as indicated

at 136, and as this four-way link passes into

- . this elengeted space the block 131 will take |
. up a rotary motion while passing around the

Eroeket wheel making a one-half turn by
e time it reaches the upper side of sald

wheel. . By this arrangement the hanger will

be mov ed back and forth at a fixed rate of

geed urntil reaching the vertical center line
the sprocket wheel where 1ts movement

- will slow down until it ceases and then gredu—

45

.. until again reac

. on 1ts reverse movement

ally be taken u
o the vertical: center line .

~of the sprocket wheel after which it will-

moveée at the same rate of speed in the oppo-

site. direction until reaching the sproc et]
wheel at the opposite end. of the machine. |

This is a very important featyre of my pres-

- ent improvements as 1t entirely overcomes

53

the uneven throw of the needles, for as the
cam by which the needles are a,ctueted is re-,
clprecetod by this movement-said cain will

~also be.moved at the saine rate of speed in

~ both directions, thus 1mpurtmg a hke throw

60
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to all of the needles.
To transmit the movement of the hanger
133 to the cam carriage said carriage has pro-

jecting therefrom the lugs 137, in which are-
‘threaded the bolts 138 so set as to abut

against the ears 139 formed upon the upper
ends of the hanger. Therefore as the henger

' 876,810.

- Now. as the cham 128 is |

e

L4 .;_;‘.

- ‘ix .

—

carriage for. eempensatmﬂ' for - the blank

'1n the art of lcmttmﬂ'

outer end of said shaft so.as to run independ-

and the other end.to the pin 142 carried by

| therewith through the spring 140.
A cluteh 144 18 splined upon the shaft 55

,_"'when the clutchis. moved. towa,rd the :disk

sufliciently for these teeth:to’ engage thé ro-
‘tation of the belt wheel 139 will:be trans- -
mitted to the clutch and. througl it to-the

> B

moves in one d1rect10n ar tlie dther its move-
ment will be trensxmtted through the bolts.
138 to the cam carriage and these bolts- may.
‘be ad]usted so as to allow the proper loss of:
motion between thé hanger and the cam .
70
space between the-cam blocks .22 and 23 as -
will be readily understood b} these slulled o

Power applied to the shdi t 55 th‘roun h the-
belt wheel 139* which 1s journaled on the

65

70

ent thereof and within the hub of thiswheel .
is located a coll spring 140, one end of which .
is attached to the pin 141 carrled by the hub- -

&0

the cluteh disk 143 which is also free to re-
volve upon the shaft 55 and likewise 1inde- -
 pendent of the hub, except for its ¢ OD_IleCtIOIl-.. 3

'-!"85 .
and the teeth 145 of this clutch dre adapted. .
to engage with the corresponding teeth 146 -

projecting from the clutch disk 143 so that. -

50

ghaft 55; the first effect of the- engagement -
- of the clutch being to tighten the spring 140 .. -

engagement,; such shock: being absorbed by
the spring and the power shaft penmtted to
i)lek up the load gradually.

Forked ends of the lever 147 engage the

until 1ts tension i1s (,apable of carrying the.
Joad at full speed. .Thus no undue shock -
‘will be transmitted to the. ‘working parts of .
I the machine when the clutch is thrown into.. .

90

100

cluteh so as to throw it into operation and

the spring 148 is -interposed :between the

clutch and cluteh disk, and is .of sufficient

ment When the clutch-lever 1s released and

108
tension to throw the clutch out of engage- ..

this spring may be assigted in its operation -

by a spring 149 attached to the horizontal
end of the lever 147, the latter terminating

engagement to start the machme.

locked when: the clut ch is thrown into en-

for the reception of the bent end of the clutch

put the clutch into engagement this bent end

passes_above. the latch

its position thereby holding the eluteh lever

, 10 operate..

lever 147 and when this lever 1s. deplessed to ..

110

in the handle 150 in-easy reach of the opera- -
‘tor by which the clutch may be thrown into

In order that the :clutch lever ma,y be
1195
gagement a keeper 151 is pivoted to one end . -
_I,ef the inachine having a notch 152 therein

120

 passes Into sald notch, at the. same time -
swinging the keeper 151 so that ifs heel end .
pin 153, the latter.

| springing outward and holding the keeper in -

125

and consequently the clutch in engagement’
b= which means the machine wﬂl eentmue :
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-. downward by .a take-off toll 1166 which con-
- _sists of a tube surrounding the shaft 52 and
15

- head 167° secured to the opposite end of the

" take-off roll may dr

. 2:5

ture’ will be attracted thereby, thus with-
drawing the- latch: pin and releasing' the
~keaper* 151 -which in turn will release the
~“clutch lever, thus permitting the cluteh to

10
- and 149.stopping the machine.

. the tube by the spring 168 .so that-as the
- 20.

» ) p

"The latch pin projécts from the lever 154 |
the 1nner enm which carries‘the armature |
155 arranged in.proper relation to the-electro-
magnet 156, from which it will be seen that
should - the magnet be énergized the arma- |

be thrown out of engagement by-springs 148
- . The fabric as it is being knitted is drawn

held between the spring actuated head 167
fitted upon this shaft and a -corresponding

shaft. The head 167 is-forced tightly within

shaft revolves the take-ofl roll will also be
revolved but should “the shaft be running
faster than the fabric is being knitted the
on-account of its loose
comiection with .the heads. . -

~ Suitable pins 169 -may project from the

- take-off roll to engage the fabric and prevent

1t from slipping around said roll.

o the take-off roll' it passes boetween the
30

‘mesans of the sliding block 171 in which one
of the rolls is set and ‘which may be adjusted

bedrs against the inclined surface formed |
40

~guide ways or slots may be adjusted by
‘means of the {lattened rods 173 which- run

.

45

16 amd 17 are provided with longitudinal

“grooves A providing a form of sprocket wheel

()

L

- Jections tliercon as clearly shown in Fig. 8.

links having projections in proper relation to
cach other to throw the necedles in operative |

60 to be knitted, it being understood that the

jacks 14 to force said jacks upward thereby
canwing thedugs 13 dqwy, the needle shanke *l

- the wreneh handles 174, - t

- the links-of thé needle pattern cliains C are i

As the fabric travels from' the needles to

spreader rolls 170 .which I prefer to cover
with sponge rubber or similar material so as
to avoid unduly compressing the fabric, and
the tension of these rolls may be varied by |

by jthe threaded rod 172, the nose of which

upbn the block as clearly shown in dotted

lings in Fig. 22.. =~ S I
| ,Tl‘he play which the needles have in their

just-above the needles and are provided with.

~ Each of the needle pattern chain drums

in which the-lugs B projecting from each of

adapted to lit, and these chains are made up
of hiuks of dilferent thicknesses, as clearly
shown i Iig. 7, or each link may have pro-

in makigg up a drum for producing a pre-
determined pattern the chains C are placed
thereon so as to bring the thickened links or

positionfor widening or narrowing the fabric

thickened links or projections upon certain
of the links'will act upon the lugs 15 of the

P
) -
»

what I ¢

needle bed, a reciprocating

e e .

f- a : . Lo
within the plane of action of the needle cams.
By this form’ of drum and pattern chain

65°

therefor any shape of garment may be pro- -
duced, and as the movements of this drum - -
are under control, mechanism in turn con-

trolled by a pattern chain it is obvious that

the widening or narrowing of -the fabric will .

take place at predetermined times, the drum

and its pattern chains being intendegd to pro- -

duce one cycle in the knitting of the fabric,
which will be repeated at every revolution of
the drums as long as the machine continues
to operate. =~ = o _
. Having thus fully described my invention,
1 | ﬁim as new and useful, is:—

1. In'amachine of the character described,
needle beds, pattern chain drums adapted to
carry & series of pattern chains, said chains
being made up of links of varying thicknesses
by which the needlés are put into or out of

| operative position,; means for revolving said

drums intermittently. to produce a predeter-
mined pattern or shape of garment, means

for reciprocating one of said ;dl"ums longitu-
dinally,

means for- simultapeously moving.

the needle bed acting in copjunction there-

-with, and means for controlling this recipro-
catory movement. - -' |

2. In a knitting machinelof the character

described, two needle beds'each carrying a

series of needles, said beds'being set at an

angle to each other, one of said beds being
fitted in guides to have a to and fro longitudi-

80

85 -

90

99

nal movement, a pattern chain drum- ar-

ranged beneath each of the beds, said drums

‘adapted to carry pattern chains.for putting

100

the needles into or out of operative position,

means for conngcting one of said drums with
the longitudinally moving needle bed where-
by said bed and drum will reciprocate in

‘unison, means for intermittently reciprocat-
ing ‘sald bed and drum, a pattern wheel,
means for revolving said wheel, and a pat-

tern chain carried by said pattern wheel for-

controlling the intermittent reciprocations of

the bed and drum, as specified. .
3. In a knitting machine »f the character

105

110

described, two needle beds in which the nee- "
dles are set, one of said beds adapted to slide -
to- and fro longitudinally to form cross

stitches, a cam adapted to impart this to and
fro movement to said bed, mechanism for.in-
termittently actuating said cam, and a pat-

tern chain-carried by a suitable wheel for

controlling the intermittent movements of
sald cam, whereby they are made at a pre-
determined time, as specified.

4. In a kpitting machine, 8 stationary

115

126

needle bed, a -

bracket secured to the last named bed and .

overhanging’ the frame of the machine, .
pattern chain drum located beneath the. xp-

¥
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. Ao0care -4
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ited rediprocathw mo;emenp and b*e_,'h driven
by said shait, a shaft to which the opposite

- end of said drum is secured, the last named

10

1o

shaft being connected to the bracket from

which it receives a corresponding recipro-
cating movement with the needle bed, a cam
for mmparting these reciprocating "move-

ments to the bracket, mechanism for inter-
mittently actuating said éam, a pattern
chain for controlling the intermittent move-
ments of sald eam, and mechanism for op-
erating sald pattern chain. =~ 7
5. In a knitting machine as herein deé-
seribed, mechanism for reciprdeating one of

the_'needle beds and the needle pattern
- ¢hain drum connected therewith and con-.

trolling ‘the times. of said reciprocations for

“producing cross stitches in a predetermined

by step, a cam 93-adapted to .actuate the

25

pattern, consisting of the.cam 83 for recip-
rocating said needle bed and drum, a lever

90 carrying a pawl adapted to engage ratchet.

tecth upon said cam to revolve the latter step

lever 90, a lock bar 96 adapted to hold the
lever 90 out of the field of operation of the

cam 93 during predetermined ‘periods, a

- lever 101 connected to said lock bar, a chain

30

85

wheel, a pattern chain running thereon, said
chain being composed of ‘links of varying
thicknesses whereby the lever 101.is raised
at predetermined times and -to. predeter-
mined heights for imparting a -correspond-

ing movement to the lock bar, a ratchet 105

-l

_carriéd by the chain wheel and a'lever 107
carrying & pawl engaging the last named

" ratchet wheel, said last named lever being
_constantly operated by the cam 93 to give

| ada’(jpted to carry a serles of pattern chains,
| chains being made up of links of va-

- 439

50

29

6O

an intermittent movement to the pattern
- chaln wheel, as and for the purpose set forth.
- 40

6. In a machine of the character de-
scribed, needle beds, pattern chain’ drums

sal
rious thicknesses by which the needles are
Eut: into or out of oggmt-ive position, means
or revolving said drums intermittently to
produce a predetermined pattern or shape
of garment, means to reciprocate one_of the

drums longitudinally and means for simul- |
taneously moving the:needle bed acting in | kr _
-~ | of fabric, as specified. -

7. In a knitting machine of the character | cniit _ ]
“described; two needle beds.each containing .

conjunction therewith. -

described, two needle beds, a series of needles

set in each bed, a series of jacks arranged
beneath the needles, said jacks having

downwardly projecting lugs, two pattern

- chain drums journaled beneath .the needle :
~ beds, a series of pattern chalns arranged -

| u?on- each drum, said chains being composed
0

links of varying thicknesses adapted to
act upon the lugs of the jacks for putting
the needles into and out.of operative posi-

1 876,815

b -.

4
-
-

. | -. | . r: T om, ey 5 ‘ L |
| when in operative position, a ratchet wheel
65

connected Wwith ‘éach of the drums for re

' volving the same, a lever 46 carrying pawls
engaging - with .the ratchet wheels so that

each of said ratchet wheels will be revolved -

step by step.at each reciprocation of the
lever 46, .a cam 48 adapted to constantly
revolve while the machine is in operation,
and also adapted to actuate the lever 46

when the latter is . operative ,position, a

lock lever 58 adapted to lock and unlock the

. lever 46 so that said lever may be’brought

70

75

into -operative position” or held out of such -

})osition, a lever 62 connected with the lock

ever, a pattern chain wheel 66 carrying two
chains, a ratchet wheel 69 secured to the pat-

tern chain wheel, a lever 70 carrying a pawl

adapted to actuate the ratchet wheel 69
.whereby the pattern chain wheel will be re-

volved step by.-stép, a roll 71 carried by the

lever 70 adapted to bear upon the cam 48
| whereby the lever 70 will be actuated, a chain

80

85

carried by the wheel 66 having different
thicknesses. 'of links adapted to raise or

L LY

" 8.-In combination, a pattern chain wheel,

‘a ratchet wheel carried by said chain wheel,
‘a. lever carrying -a pawl for operating said
‘ratchet wheel, a cam for actuating said le-
‘ver in one.direction, a spring for actuating. .
said leverin the opposite direction; a chamn
100 -

consisting. of links of predetermined thick-
nesses carried by the'chain wheel, & spacing

| lever adapted to be controlled by said chain,

lower the lever62, the latter being connected
with. the locking mechanism and adapted
‘to control saild ‘mechanism whereby the ro-
‘tation of the needle pattern chain drums
}vill}})"e controlled as and for the purpose set
forth: . v S

90

95

and to determiné the throw of the pawl .

lever so as'to increase or decrease the rota-
tion of the ratchet wheel, a second pattern

chain carried by said wheel, the last named ..
chain being composed of links of predeter-
mined thicknesses, said last named chain

| being adapted- to ‘control the mechanism

for actuating the needle pattern chain drums

may be put into or out of . operation for
knitting'a predetermined pattern or shape

9. In a knitting machine of the dharaéter

105

110

whereby a predetermined number of needles

115

a series- of ‘needles, ‘one’of said beds being -

adapted toreciprocate longitudinally,-mech-
anism for re'ciﬂmca.ting said bed, and mech- - .
120

anism under the control of a jacquard chain

‘for determining the times of said reciproca-
tions, two pattern chain drums journaled .
| beneath the needles, a series of pattern.

chains composed of links of varying thick- - - |

nesses, mechanism -under the control of .a

tion, traveling cams for actuating the needles | pattern chain for determining the rotation

125
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