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UNITED STAT_

PAT ENT OFFICHE.

JOSEF KELLNER, OF BROOCKLYN, AND SIDNEY WORMS, 0F NEW ROCHELLE, NEW YOREK,

"ASSIGNORS TO FRANKLIN KNITTING MILLS, OF NEW

OF NEW YORK.

FLAT-ENITTING

1,063,453,
Application filed Apn} e

Foadl whone ity concern?

Be it known that we, Jospr Kerosew, a |
sibject of the l*mpuci of Gerpany, and |
Siongy Worms, a citzen of the {nited
Siated, residing. xespe«twv’v wt Brockivn
in the county of Kings and Staie of New
York, and New Rge helle, in ihw miy of
Westchester and State of New ‘w.n. have
m\wted certain new and useful Improve-
ments in Flat-Knitting Machines, of which
the following is a spetlflcatmn

This invention relates to knitting ma-
chines, and more part:cunulv to th.xt elass
known as flat knitting o "hu he object
of the inventicn beir }uml( fe an int-

f:’”'t‘ er by teans
of which the combined knitting needle and
helper shown nnd ﬂcsulbm in the contem-
poranecusly pmuhng application nf Josef
Kellner, one of the joint inventors of the !
pwa(lnt invention, fited February 16, 1912,
Serial No. 677 U(N, may be eife tively used,
so that by the use of a jacquard mec hanism
certain of the needles may be pushed ov ad-
vanced beyend certain companion needles
so that in the operation of the machine vi-
rious designs, according to the sefting of the
jacquard, may be })'()\ltnd oi the avticle be-
ing knit, as for instunce a necktie or nuffie
or othee
chines of thiy chayscier,

in the v!l.n\'m“\ ACCOINPRILY ing and form-
ing part of thix spe Winn, Figure 1 a
frond elevation of [EETRIRREY:
showing the « e extrene righ
the st

3

proved machine of this ¢

i omancehinoe,

il
hand position and alao tlusteating
geved position of the needle helper
1s a left-hand end vwn U! I e 1;

aUI“"‘ﬁ'

o

s-gsectional view

g 1, assuming the we shown 1 sal
g 1 to have moved fo central AT
cn the bed ef the i :

PR

tail, partly sectionn
taken on line 4—4 of Kig 6 snd iHosivares
more particnlarly the means for rowing
into and cut of operation a camor eam loe lm
or part mm'm? ghown af the upper part of
g, 71 Frgs. 5 and 6 are wmn! views o‘ 1h0
car ““}_'" viewedl vespecinely
tion of the arraws 5 and 6t
is a bottom plan view of the o o
trating the upper and lower set of

specification of Letters Patent.

article adupted to be mude on ma- | s

ge o with a el B

nelper hard 2 pro 1 withiy lnﬂgn
Cextending stor 18 ﬂ"‘iﬂl,&"k i
pasyes and 1)3 menis of wh u,h ts W

YORXK, N. Y., A CORPORATION

MACHINE.

ratented June 3, 1913,

12, Serial Wo. 887.564.

cam Jecks which operate respes tively on the

needle at 1 nd'e helpers ‘\m‘n the latter
are nii o p'M(!'m by the ‘.nqmuc.
mechuniom: Fig, 8 i< a fragental view of
l‘w. 7, shawing the lower cam or cam lock

I veversie ponil ion from

I‘I”n 4ot and 11 are <
cant loeks and means for
shown 1o Fig. 8 Fig. it being a sec tinn
taken on ine C11- 11 of Fig, 85 I«ig 12is a
detail view of a part of the mechanism for
actuating the jacquard mechanism ; and Fig,
13 is a dis agram ilustrating four po~1hnns of
the needle,

Similar characters of xel‘elem ¢ indicate
COrEespo nding parts thronghout the fAgures
of the drawings,

In the present embodiment of tle machine
it comprises two end frames . to each of
which s securely belted a head frame 3,
which are connected by suitable bed sup-
porting menbers 4 dispesed at an mgle of
about 45 degrees with the vestieal, {see Fig.
3}, These angulaviv disposed supporting

for support-
his 3t will be
the machine is a

that shown in Fig.
Getat]l views of the
sperating the same

members 4 constitnte the means §

Fyam ¢
of

ing the rw\'}‘v beds
that one side

‘f «lvinu ate of the other, ard therelore o de-

seviption of one side of the mq’hine will
L rany r] e dese Hpmm oi the other.
wodle bed o g oof g ’!’m?hf of

Lateips 6 joeated side by side snd

48s

& ;xmi o il
its helper
tructure g«
nhefore re-
embhodiment they
members. Each
b ing = hook

1% provided
v line with
¢g and sup-
“'3 is the needle
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ruided and prevented from movement in a |
H i

vertienl plane,
videsd wi
tien 1o be engnged

[
wistrringy

e eedie Bl

needieon, e the Ole helpers are ex-
tremely thin, curres tii

9 rule with the thivkness of 3

therefors belug not mach, ay

of an nch in thickness, it fol-
the needls helpers were located
side where the needles ave placed as
as twelve 1o the inch, even though
apart by the sheet metal strips 6 of
be nsuiieient distance

gixtv-fomrth
ows |
side by

U
closely
shaced
thie bed, there wenld
Listavy

mwchanm hersinafier  de-
e to engage one belper sl sdvance it
witt danger of such pios sl engaging a
companion helper wnless the pins of the Jae-
quard mechanism were so suuil that tey
wunild not be durable or suflictently vigid,

sLari

Consequently the ends of the needle belpers

are w0 formed that the heel or tsil ends of

cach pair ave in opposition, that is to say the |

tail end of one helper is located to projoect
in a pisne above that of the other: in other
words, thev ave in staggered relation, this
being obtained by rabbeting the ends of each
pair in opposite directions, as shown more
learhy in Fig. 3, so that the tail ends of the
saniibled needle helpers are focated inalter-
nntion or staggered, as it weve, whereby the
pins of igz&; jacguard mechanism apay be
i-k

Iy

made s

frn midity and durshinty and at the
mirie ¢ insure that only those particular
Lefpers which 1 is desired io ndvancs will
be engnyed by the jacquard pins.

Divectly above each needle bed 18 located
a movably carriage 21, being shiftably
wounted in dovetatled ways 22 and 23 se-
cured to the frame of the machine. The car-
lages way be shifted back and forth by any
snitable menns, In the present instance they
are shifted by s ceank 24 carvied by an arm
95, {see Figs. 1 and 2), the end of which is

i

i
T
i1

i

¢ shaft 26 journaled on the bed
s machine, The hub of the crank 24

secured fo g
of the

x

; 35 conpected by o connecting rod 27 io a

cavriage 28 sliding on ways on the bed of
the mashine, which eavilage is in tarn cou-
nected by rods 30 with the main carriages
of tha machine. The fransversé shaft 26 has
at gach thereot o bevel geur 31 earried

E3 R4

by & Yoosely mounted clutch member, with
which a eluteh mieaier 32 srlived o the
shaft iz adapted (0 be engaged W

gear 31 meshes with a bevel pruion 55, wiuch
pinfon s carvied on the end of 4 camn shaft
34 suliable journaled in upright brackets 35
bolted to the sides of the end frames 2. By
T ¥ . . i

soifting the splined clnteh members the
1acquard mechanism s thrown either into
« cud of action,

Fuch helper Is also pro-

dently large to give them the

i o buii or projection 20 in posi-
cams or eanit leeks for
thepeliy the

1,063,453

The jacquard mechanism, one at each side
of the machine econsist= of an endless mem-
ber or belt 36 made up of articulated rigid
members 87 each adapted to carry a series
of jacquard pins 38, (see more particularly
Figen 1and 2). A shaft 59 has its ends lo-

Ceated in elongated slots or ways 40 of the
Cupright brackets so that this shaft can be
shifted vp sned down by the means herein-

en e hefpers to permit the pins of |

|

after described. Secarad to this shaft is 2
pair of flanged members 41 carrying projec-
tions or teeth 42 adapted to engage similarly
formed openings 43 in the rigid members or
plates of the jacquard belt, theveby fo rotate
surh belt.  Suspended below this shaft 39
is # similarly formed pair of flanged mem-
bers 44 for suitably holding the jacquard in
a perpendicular position during its move-
ments. O each énd of the shaft 39 is lo-

ented a ratehet 45, and in position to en-

gage this raichet 15 a pavl 46, {see Fig. 12},
50 that as the shaft 39 is moved upward in
the slots of the upright hrackets the teeth of
the ratchet will Le breught into. engagement
with the pawl, which is provided with a
spring 47 for this purpose, and as the shaft

39 is dvawn downward the ratchet will be

turned, and thereby the shaft 89, one-sixth
of a turn {o rotate the jacquard belt.

¥or raising the shaft 39 of the jacquard
inechanisi, thereliy to bring the pins there-
of into position o engags the ends of the
needle helpers according as the pins of the
incquard are seb, the cam shaft 34 carries a
pair of suitable cams 48, (see more particu-
larly Figs. 3 and 12), which, by reason of
thelr engagement with the shaft 39, will at
eortain times cause the upward movement of
the jucquard mechanism, suitable springs 49
secured to the shafc 39 and to the brackets
holding the shaft in engagement with the
ams and also opérating to draw the shaft
39, and thereby the jacquard mechanism,
downward in a manner which will be readily
understood. )

The pins of the jacquard, which are pro-
vided with threaded ends, will be located to
form the desired pattern, and sccording to
the setting of these pins the needle helpers
hereinbefore deseribed will be shifted up-

ward inio position to be engaged by the cam

loeks about te be deseribed.  As the cams
for operaling the needles or needle helpers
also temporarily lock the same i their
shifted positions they have been herein
termed cam Jocks.  Kach main carriage
Leveinbefore deseribed is in the present im-
wonent protided with two seis of cam
beeks B0 and T its underside, (see more par-
ticularly Fig. 7Y, the upper set codperating
with the butts 14 of the needles while the
lower set codperates with the projections or
butis 20 of the needle helpers, provided the
jacquard pins bave thrown the needle help-
ers into the path of guch cams, Jach set of
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and 70, as a watter of fart, com-
itenl{ a set of cams, one =et located
to cach end of the cavringy, and
each set of the top set of carns consists of
{wo outer cam members Hl and b2 and a
central cam member 53, which central camy
member s made up in two paris or halves
34 and 55, the cam members 51, 52 and 53
heinr so forwed ay to provide n suitable way
56, shown of triapguiar forin, whereby the
Leedles will be successively projected up-
ward snd returned downward to their no
mal positions in the ehannels of {he needse
bed as the main carriage i shifted back andi
forth across tiie bed. The two cam parts 54
and 5 are located in an opeuing of the car-
riage so that either or hath of them may be
drawn upward to be flush with the under-
side of the carringe or to project below the
came to form the raceway hereinbefore de-
ceribed. Obviously, when both parts 54 and
55 are drawn upward to be flush with the
Lottom of the carriage the needles will not
Lo shifted or projected at all but remain in
their normal positions, and obviously also
when the cam 55 is drawn upward to be flush
with the bottom of the carriage the needles
will be projected only by thal part 54 of the
cam 53 and therefore a less distance than is
the ease when both cam parts 5¢ and 55 are
projected below the carriage. The cam
members 51 and 52 are adjustable relatively
10 the carriage by adjusting them relatively
fo the slots 57 and clamping them in such
adjusted position by thumb nuts 58, {see
Figs. 6 and 7). By this adjustment an in-
creased tension may be placed upon the
thread loops as may be desired; that is to
say, if the eam mentbers are adjusted down-
wardly i their slots the needles will be re-
tracted w further distanee so that the ten-
sionSon the thread will be increased.

Bor raising and lowering the cam mem-
bers of purts 54 and 52 within the opening
thereot provided in the carriage, snitable
means is provided, (see more particularly
Fig. 4). This means comp ises & pin or
cod 59 szecured to each of the cam part
members 54 and 55 and suitably supported
for reciproestory moveinent in a bracket 61
carvied by the carriage.

A the pips i a spring 62 for normally hold-
ing the eatn members in their lowered po-
witien below the bottom of the carriage.
raise the ping and thereby the cams to throw
oither one ov both of them out of action suit-
able means is provided. This comprises
a T-shaped bar 63 carried by and movable
4% ibe earvinge and located above the
supporting the upper ends of fthe
Sigs v vods and alen having o shiding
The

eany o0
prises in
adjucent

4

i
ement relatively to the carriage,
wos 64 of this bar extend into notches 45

the eods op pins and the flanges ave pro-
Vided with nofehed cam surfaces 66 which

Locited on each

E

i low the bottom of the carriage

cobperate with the notched walls of the
pins to raise the pins, these cam surfaces
being so lecated as to alternately raise and
lower the two cam members 55 of the up-
per sets of cams during the ordinary knit-
ting operation of the machine,
accomplished by providing at each end of
the hed of the machine a shiftable dog 67,
which when shifted downward in the po-
ition shown in Fig. 2 for instance,—the
dotted line showing its position when shift-
ed upward out of the way,—this bar will
he shified relatively to the carriage as the
same renches the end of its movement on the
needle bed in a manner which will be read-
ilv understood. When, however, it is de-
sired to use the jacquard mechanism, the
shiftable deg 67 will be throewn upward and
the T-shaped bar 63 will’be manipulated so
as to raise both of the cam members 55 of
the upper set of cams and throw them en-
tirely out of sction, Consequently, as only
the cam members 54 are left in position be-
the needles

will be preiecled by these cam members 54
only 2 provvtermined distance, less than that
which they wonld be projected if the cam
raemnbers Ho were in action. The lower set
of +um locks 70 likewise comprises two sets
of such devices located on the bottom of
the carriage, and each set comprises a cen-
tral cam 71 of triangular shape and a pair
of triangular shaped side cams 72-and 73.
This central cam 71 has substantially the
same shape as the two central cams 54 and
55 of the upper set of cam locks, and the
cide cams 72 and 73 have substantially the
same shape as the side cams 51 and 52 of
the upper set of cam locks, so that a similar
triangplar raceway for the butts of the
needle helpers is formed. :
When the jacquard mechanism is inop-
erative it will be apparent that as the car-
riage moves from end to end of the needle
hed all of the needles will be successively
at certain times projected upwuard by means
of the cams 54 and 55. When the jacquard
mechanism, however, is used, as the cams
55 are thrown entirely out of operation it
follows that while ordinarily the cams 71
would proje-t the needles by means of the
needie helpers 1n precisely the same way as

| when the two cams 54 and 55 are in opera-

To !

iion, vet this cam 71 will project only those
needies selected by the jacquard. That ig
to say, when the jacquard is not in use
the needles are being prejected by means of
the cam locks 54 and b5 each needle of the
bahk or gang of needles will be successively
projected by the cobperation of the two cams
%4 gnd 55 a certain distance, and while the
eam 71 will project the needles, through the
medinm of the needle helpers, the same dis-
tance ase do both ecams 34 and 55, yet the
camt 71 will project only those needles which

and .
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are selected by the jacquard instead of all
of them successively as when the jacquard

" is not used. .
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Each cam 71 is a fixed cam secured to the
underside of the needle carriage, while the
cams 72 and 73 are automatically shiftable
cams. These cams are shiftuble by means
of a lever or bar 74 linked by links 75 to
a lever or bar 76, which bar 76 is provided
with slots 77, (see Fig. 9), for the recep-
tion of pins 78 carried by the cams 72 and
73, and which pins are carried by blocks
mounted in inclined slots 79 in the bottom
of ‘the carriage. The two bars 74 and 76
are carried by the carriage and are movable
therewith and also have a movement rela-
tive fo the carriage as the carriage reaches
the end of its movement. This mevement
relative to the carriage is obtained by pro-
viding a fixed stop 80 at each end of the
machine, which, as the carriage reaches the
end of its movement, engages the bar 74 and
shifts the same and thereby, through the
medium of the links 75, shifts the bar 76
and so moves one side cam down and the
other up. In Fig. 7 the two side cams 73
are shown down while the two side cams 72
are shown up, while in Fig. 8 the side cam
72 is shown down while the side cam 73 is
shown up, the two side cams heing thus
alternately shifted according to the direc
tion of movement of the carriage, and n the

" present machine when the curviage reaches

86

40

45

b5

60

the right-hand end of the machive the cam
73, Fig. 7, will be shifted apwardly and
when the carriage reaches the left-hund end
of the machine the side cams 72 will be
shifted upwardly. 'This aiternating move
ment of the side cams 72 and T3 is for the
purpose of insuring the proper operation
of the needle helpers; for nstance, viewing
Fig. 1, if the two side cams T2 were down
instead of in the position shown, when the
carriage is moving in the directien of the
arrow, said Fig. 7, the tendeney of the eams
would be to repel the helpers instead of
vaising them to shift the needles, hut by auy-
ing the side cams in thelr upward pos
when the jacquard has shifted the no dis
helpers to bring the butts thereof mto posi-
tion to be engaged and received in the race-

-

way at the right hand of each set of cams |

thevy will properly enter the raceway, so
that the helpers will be projected still
farther and so project the needles the proper
distance. Furthermore, by having the Side
ams 73 lowered, ax at the left m g 7,
when the projections or butts of the needle
helpers have run throngh the raceway they
will be shifted sufliciently far downward or
below the cam locks so as to be out of the
way during the movement of the earriage.
It will be understood, of course, that only
‘hose needle helpers that are selected by the

jacquard mechanism and shifted thereby to,

L cording to

;o Cams o9

1,063,453

bring the butts thereof into position to be
engaged and operated by the needle helper
cain locks will be shifted by such cam locks,
the remaining needle helpers being left in-
operative. In other words. the jacquard
mechanism selects certwin needle helpers and
shifts them upward to bring thewr butts
into the path of the cam locks, which there-
upon, by reason of the formation thereof,
further project the needle helpers upward
so as to engage the tails of the needles and
project them the required distance.

At the top of the carriage, (see Figs. 2
and 3), is located a dovetailed bar 90, on
which is slidably mounted a thread guide 91,
the movement thereof being limited by a
pair of cams 92, cne at each end, held in
their set positions by suitable screws 83.
The thread guide slides back and forth with
the carriage and is thrown out of action at
the end of each stroke by means of the cam
stoppers just described. p

In the operation of the machine, the
needles shown in Fig. 13 ure operated in the
following manner: As the carriage moves
across the bed or bank of needles, if the ma-
chine is opersting in the ordinary manner
with the jacquard inoperative, each needle
will be successively projected upwardly by

the eam 54 of the cam locks to engage a

thread, as at b, Fig. 13, and on its return by
the same carn 54 forsi a loop, as at e, Fig.
13.  As the carriage is again shifted the
are alternately thrown into posi-
tioi, which thus throws the needles which
have previously anght a thread and formed
a locp somewhat higher, as shown at ¢
Fig. 13, This causes the first loop to pass
down the shank of the needle to a point be-
low the.latch, so thet as the needle is re-
tarned to its noral position, forming a
second loop, rst loop will be cast off,
This i als on of the lower set
of eam jocks whew the jaequard is 1n opera-
cexeept thao culy those needles which

foud e wd will be operated

As

i1
f

s

§

]

[in ed to the position
sk o other needles being
5 e | wion b, Fig. 12, by the

sants o, since the other cams 55 of the upper
set are at this time entively out of operation,
When the jacquard is thrown into operation
the upper triangular cams 55 are, as just
stated, thrown entirely oui of cperation, in
cousequence of which a certain selected few
of the needles will, by means of their help-
ers, be pushed up o the position shown at
¢, Fig. 13, while the other needles of the
bank or series of needles will be only oper-
ated to the height to which they ordinarily
would be operated by the cams 54 of the
upper set of cam locks.
ing the needles selected by the jacquard
mech%;_;ism, and by setting the jacquard ac-

o certain designs or patterns, it

By thus project-.
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will be obyious that a similar design or'pat-
tern will be formed on the article being knitl
Forinstance, if the pins of the jaequard are
set to form.a triangular shaped fignre then
the knitted zrticle will have at certain points
thorein 2 trisngular shaped figore.

From the foregoing it will be observed
that by staggering the needle helpers we are
able to dispose at least eightecs or more
needies and needle helpers to the inch ar-
ranged 0 the manner shown herein, where-
as heretsfore in jacquard machines 1t has

i nossible to dispose twelve necdles
%, and alse by making
senew hat deeper aid ihe ve
what wider the space belween
she peedle helpers will be in-
creased, thus permitting the pins, or holes
as the case may be, of the jacquard cards to
be spaced favther apart. By staggering the
needie helpers in the manner shown and de-
seribed a much.finer stitch is obtained, snd
therefore a much finer and better piece of
work results. So that, by arranging the
needle helpers in the manner described, not
only is this advantsge obtained, but the
further advantage is obtained that the pins
of the.jacquard cards or members may be
made sufficiently large and rigid to do their
proper work without danger of each jac-
nard pin striking any but the proper helper.
rom the foregoing it will also be observed
that in the present improvement, when ons
of the jacquard cards has been ghifted 4o
position certain of the needle helpers ac-
cording to the pattern, and the carriage,
(see Fig. 7), is moving to the right as indi-
cated by the arrow. the cam locks at the
right hand side will shift upws il
particular needle helpers wi f
selected by the jacyuard v il
iract such helpers in the rguner heveinbe-
fore described as the dam locks pass over
the hut(s of the selected needle bely As
the cam lock at the right of the weedle ear-
riage passes jover the butis of the selecterd,
needle helpers it lexves them in their Te-
tracted or fneperative posiiion as herein-
hefore deseribed, whereapon the jncquard
meehanism is moved o that a succeeding
~apd will operate either the same or & dif-
forens set of needle helpers into posiiion, in
nther words will select the particular needle
helpers according to the patiern of the jac
quard, and these sueceedingly gelected sel
of peedie heipers will theﬁhbe operated by
the cam lack at the left of the carriage in
precisely the same manner. Thus the pres-
ent improvement furnishes a double Inck
jacquard machine by means of which vari-
ous patterns, according to the pattern for
which the jacquard is set, may be obtained.

We claim as our invention: :

1. In a knitting machine of the class de-
seribed, the combination of 2 needle bed, a

-

e

8

bank of needles and needle helpers carried
thercby, jacquard mechanism for selecting
and positioning the needle helpers, a shift-
able carriage, and duplicate and spaced
mesans carried thereby for shifting the needle 70
helpers selected by the jacquard mechanism
thereby to project the needles.

2, In a knitting machine of the class de-
seribed, the combination of a needle bed, a
bank of needles and needle helpers carried
thereby, jacquard mechanism for selecting
and positioning the needle helpers, a shift-
able warriage, and means carried thereby for
Fifting the needic helpers selected by the
nechanisim thereby to project the

s said helpers baving their jacquard
engaging ends located in staggered relation.

3. In a kmitting machine of the class de- .
scribed, the combination of a needle bed, a
bhank of ncedles and needle helpers carried
thereby, jacquard mechanism for selecting
and positioning the needle helpers, a shift-
able carriage, and a double set of spaced cam
locks carried thereby for shifting the needle
helpers selected by the jacquard mechanism
thereby to project the needles.

4. A knitting machine constructed to knit
a fabrie having a fancy design therein and
comprising a bank of needles, means for suc-
cessively projecting all of said needles dur-
ing the knitting of a portien of said fabric,
means for selecting certain of said needles at
a predetermined time and effective to select
any of the needles of the bank of needles ac-
cording to the design to be knit, and means
for successively projecting the so selected
needles « preditermined distance beyond the
normul caih of projection of the unselected
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g machine of the class de- 3
binstion of a needle bed, 3

1 npedle helpers carried
therehy, mcguard mwehanism for selecting
and positioning the needle helpers, a snife
able eurrisge. and a plurality of spac
weans encl comprising a fixed eam and @
oair of movahie side cams carried by sl
corringe for slifting the needle helpers e
lucted by ihe iacquard mechanism therehy
to project the veedles, '

6. In a knitiing machine of the class de-
geribed, the combnnation of a needle. bed.
bank of needics and needle helpers carric:
thereby, jacquard mechanism for selectin
and positioning the needle helpers, a sl
able carriage, u plurality of spaced men:
ench comprising n fixed cam and a pair o
mevabie side cums carried by said earruge
for shiftivg (he noedle hélpers selected by
the jacquard mechsnizm thereby project
the needios, and neans for automaticallv
shifting Lide cams alternately into dif-
ferent posifions S .

7. A kuitting machine construeted to knit
an iridescent fabric having a fancy design 130
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therein and comprising a haunk of needles,
means for successively projecting all of said
needles a phirality of times during the knit-
ting of a porticn of said fabrie, menns for

celecting certain of said needles at o prede- ‘

termined time and effective to select any of
the needles of the bank of needles necording
to the design to be knit. and mesns for sne-

cessively projecting the se selected neadles a
distanee

plurality of times a predeterniined

heyond the nermal path of projection of the
: oble carvinge, and a double set of upper and
' a double set of lower cam locks carried by

unselected needles.
8, In a knitting machine of the class de-
seribed, the combination of a needle bed, a

bank of needles and needie helpers carried

thereby, jacquard wmechanixm for seiecting
and positiening the needie helpers. » whift-
able sarriage. means comprising a fixed cam
and @ pair of movable side cams carried by
Sieb earriage for shifting the needle Telpers

ceteetad by the jacquard meelinnism thereby

to projeet the needles. and memis for ania-
matically shifting the side caws alternately
into different positions and comprising shift-
able means movable with the earriage and

also independently thereof and consisting of

a pair of linked hars one having cam slots
cotperating with the side cams and degsin
position to engage the other of said Tavs.

9, In a kaitting machine
seribed, the combination of & needle hedoa
bank of needles and needle helpers earited
thereby, jocrprard mechanism for selectina
and positioning the needle helpers. w shift-

1,088,458

able carriage, and a double set of upper and
4 donble set of inwer cum locks carried by
the carriage for respectively engaging and
shifting the needles and needle helpers, the
upper set of cam locks comprising o pair of
side enms andd a central eani

11, In a knitting machine of the ciass de-
seribed, the combination ef a i

t

needle bod, 2
Lank of needles and needle heipers cavried
thereby. jacquard mechanian for seleeting
and positiontng the needle helperss a shift

the eavringe for respectively engaging il
shifting the needles and needle helpers. the

upper set of eam locks comprising a paiz of
ad fisiable side cams and g contteal cui,

11 A knitting, machine constiueted to
kuit an ividescent fabieie havine a faney de-

<igm therein and comprising a bank of nee-
dies all of the same tengti and a bank of
needie helpers cobperating with suid needles,
means for snecessively projecting o phe
rality of times all of said needies doring

Cthe knitting of a portion of said fabne,

means for selecting throngh the mediim of
«fid helpers certain of said needies ai a pre-
Jetermined tuoe and effective to select any

Dof the needles of =aid bank of needies ac

of the class de-

able earriage, and a plurality of automati- !

cally shiftable spaced means carried by the
arriage and movable relatively thereto for
successively shifting the needle helpers se-
lectedd by the jucquard mechanism thereby
to project the needles.

10. In a knitiing machine of the class de-
seribed, the combination of a needle bed. a
bank of needles and needle helpers carvied
thereby, jacquard mechanism for selecting
and positioning the veedle helpers, a shifr-
able carriage. and a doulle set of upper and
a double set of Tower cam tocks earried by
the carringe for respectively engaging nnd
shifting the needles and needle helpers.

11. In a knitting machine of the class de-
geribed. the combination of a needle bed, a
bank of needles and needlé helpers carried
thereby, jacquard mechanism for selecting
and positioning the needle helpers. a =laft-
able carringe, and an upper and a lower =
of cam Jocks earvied by the cavriage for
spectively engaging and shifting the needies
and needle Delpers, said Felpers having their
jacquard engaging ends Joeated i staggered
relation,

12. In a knitting machine of the class de-
ceribed. the combination of n needle bed. a
bank of needlos and needle helpers eavried
therehy. jacquard mechanism for selecting
and positioning the needle helpers. a shift-

3

cording to the destgn fo be knitcand neans
for projecting o plurality of Gmes the <o
feotod needies o peedetermined distanee be
vond the normal path of projection of the
companion neestles .

1. Ina knitting wachine of the class de-
weribed. the combination of & needle hed, o
Lank of needles and needle helpers carried
theveby, jacquard mechanism for electing
and positioning the needle helpers, a shift-
able carriage. an upper aud o lower sev of
enin locks earried by the earriage for resper-

Ctively engaging and shifting the needles and

needle helpers, both sets of eant locks com-
prising a pair of shiftable side cams and o
conteal enin, and means for anfomatieally
shifting the side eams of the Tower set.

14, In « kuiiting wiaehine of the class de-
seribed. the combination of a needle bed, a
hank of needles and needle helpers carried
thereby, jacquard mechanism for selecting
and positioning the needle belpers, a shift-
able earriage. an upper and a lower set of
am locks carried by the carriage for respec-
tively engaging and shifting the needles’and
needle helpers, the upper set of cam locks
coniprising two sets of cam members, each
sel cmnprising & pair of side cams and & con-
tral enm ene shiftable relatively to the other,
and miesns for automatieally and alternately
~hifting said shifteble central cams.

i7. I# 8 knitting machine of the cluss de-
scribed. the combination of a needle bed. s
bank of needies and needle helpers carried
thereby, jacquurd mechanizm for selecting
and positioning the needle helpers, a.shift.
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able cairiage. an upper and a lower <ot of
eam locks earried hy the enrringe for veepm
tively engaging and shifting the needies anid
needle helpers, the upper set of enm locks
comprising two sets of cam members, each
set comPrising 1 pa‘r of side cams and a cen-
tral cam one <hiftanle velatively to the other,
nreans  for automatieatly and  alteenately
shifting said shiftable central cams, and
means for throwing beth of =ud =hiftable
central cams out of operation.

18, In a knitting machine of the elass de
seribed, the combimation of a needie hed. n
hank of needles amd needle helpers carried!
thereby. jaequard nechani=m for seiceting
and positioning the needie helpers. a <nft
able earriage, and a double set of upper and
a donble set of lower cam lorks carried hy
the carriage for respectively engnving and
shifting the needles and needle helpers, said
upper and lower sets of eany locks eavls com-
prising a pair of side cams and w central
cam.

19. In a knitting machine of the class de-
scribed, the combination of a needle bed. a

‘bank of needles and needle helpers carvied

thereby. jacquard mechanism for selecting
and positioning the needie helpers. a shift-
able carriage, & double set of upper and a
donble set of lower cam locks carried by the
carriage for respectively engaging anid shift-
ing the needles and needle helpers, said up-
per and lower sets of cam locks each com-
prising a pair of side cams and a central
cam, and means for adjusting the side cam=
of the upperset.

20, In a knitting machine of the eclass de-
seribed, the combination of a needle bed. :
bank of needles and needle helpers eavried
thereby. jacquard mechanism for selecting
and positioning the needle helpers, a shift-
able carriage, a double set of upper and »
double set of lower cam locks carried by the
carriage for respectively engaging and shift-
ing the needles and needle helpers, said up-
per and lower sets of cam lecks each coru-
prising a pair of side cams aml a ventral
eam, and menans for antomatically shifting
the side eams of the lewer set.

21, In a knitting machine of the class de-
scribed, the combinaticn of a needie bed, a
bank of needles and needle helpers carried .
thereby, jacquard mechanism for selecting
and positioning the needle helpers. a shift-
able carriage, a double set of upper and a
deuble set of lower cam locks carried by the
carriage for respectively engaging and shift-»
ing the needles and needie helpers, said up-
per and lower sets of cam locks each com-

prising a pair of side cams and a central ,
cam. means for adjusting the side.cams of |
i

the upper set, and means for-antomatically
shifting the side cams of the lower set.
92. In & knitling machine of the class

a4 bund of needles and needle helpers car
thoreby, Jacrreord mmchanism for seleeting
and pesitiening the needle helpers w shift-
able carringe, o double set of upper and a
donble wot of Jower cam Jocks enyried by thie
eavringe for respectivelv engaging and shift-
ing the needies and peedle elpers, earh -et
of cam locks compiising a pair of side cams
sl central cann and menus for adomat-
sathv shifting the cential eam of the upper
ot imte and ont of Hs working position.

350 Tnoa kpitting wachive of the class de-

woerihed. the combination of a needie bedo n

Lok of needies and needle helpers capried
dhevebyy jacgiard mechtisin for seleeting
aiid positioning ihe peedle helpers, s fee
abic carvinte, a deuble set of apper w
double set of fower ennn foeks carried by the
carriage  for  respeetively ! and
Sifting the needies and needle Letpers, earh
sot of eum locks compristng a pr of side
eams and a cenirl can means for automati-

phigra gy

eally shifting the central cam of the upper

et into and ot of 165 working position, and
neans for auntomatically shifting the side
cams of the Jower set.

21 In a knitting machine of the class de
seribed, the combination of a needle bed, »

'hank of newdies and weedle heipers carpied

thereby, jacquard mechansm for selectng
and positioning the needle helpers. a shift-
able carringe, a double set of upper and a
double st of lower can locks enrried by
the earringe for respectively engaging and
<hifting the needles and needle helpers, each
set of cam locks eomprising a central cam
and a pair of side cams. the central cam of
the upper set comprising a pair of shiftable
menibers. apd means for shifting thenw
25, Tn a knitting machine of {he class de-
seribed, the combination of a needle bed, a

=

“bank of needies and needie helpers carried

therehy. jasquard mechonism Loy selecting
and positioning the needie helpers, o siift-
able carciage. a double ser of upper und a
denble et of lower cam locks carried by the
carriage for respectively engaging und shift-
ing the necdles and neeille helpers, each set
of cam lecks comprising a central cam and
a pair of side camns. the central cam of the
upper sei comprizsing a pair of shiftable
members sand means for shifting them, the

| side cams of the lower seft supported Tor

shiftable movement relatively io the cenfra
cam, and means for antomatically shifting
them:into alternate positions.

26. In s kuitting machine of the class de-
seribed, the combination of a needle bed, a
hank of meedles and needle helpers caeried
thereby, jacquard mechanism f[or selecting
and positioning the needle helpers, 2 shift-
able carringe, a double set of upper and a
double set 6f Jower eam locks carried by
the carriage for respectively engaging and
shifting the needles and needle helpers,
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each set of cam locks domprising two sets of
cams, each sel comprising a central cam and
a pair of side cams, the central cams of each
upper set ‘consisting of a pair of shiftable
cams, means for
cam of euch central cam of the upper set
alternately into thewr working positions,

and means for automatically shifting the |

side cams of each lower set.

97, 1n a knitting machine of the class de-
seribed, the combination of & needle bed, a
bank of needles and needle helpers carried
thereby, jacquard mechanism for selectively
engaging and positioning the needle help-
ers, means for rotating the jacquard mecha-
nism and for raising und lowering it there-
by to engage the needle helpers, a shiftable
i and means carried thereby for
shifting the needle helpers selected by the
jacquard mechanism thereby to project the
needles. .

93, In a knitting machine of the class de-
scribed, the combination of a needle bed, a
bank of needles and needle helpers carried
thereby, jacquard. mechanism for selecting
and positioning the needle helpers, means
for rotating the jacquard mechanism and
for raising and lowering it. thereby to en-
gage the needle helpers, a shiftable carriage,
and means carried thereby for shifting the
needle helpers selected by the jacquard
mechanism thereby to projest the needles,
said helpers having their jacquard engaging
ends located in staggered relation.

99, In a knitting machine of the class
described, the combination of a needle bed,
o bank of needles and fieedi¢ helpers car-
ried thereby, jacquard mechanism for select-
ing and positioning the needle helpers, a
shiftable carriage, means carried thereby
for shifting the needle helpers selected by
the jaequard mechanism thereby to project
the needles, said helpers having their jac-
quard engaging ends located in staggered
velution, aud means for guiding the needle
helpers. ’ )

30. In o knitting machine of the class de-
seribed, the combination of a needle bed, a
bank of needles and needie helpers carried
thereby, jacquard mechanism for selecting
and positioning the needle helpers, means
for rotating the jacquard mechanism and
for raising and lowering it, a shiftable car-
riage; and an upper and lower set of cam
locks carried by the carriage for respectively
engaging and shifting the needles and
needle helpers.

31. In o knitting machine of the class de-
scribed. the combination of & needle bed, 2
bank of needles and needle helpers carried
thereby, jacquard mechanism for selecting
and positioning. the needle helpers, means
for rotating the jacquard mechanism and
‘or raising and lowering it, a shiftable car-

automatically shifting ene |

1,063,453

' ringe, and an upper and lower set of cam
| locks carried by the carriage for respectively
| engaging and shifting the needles and
. needle helpers, said needle helpers having
| their jacquard engaging ends located in
" staggered relation.

| 382, In a knitting machine of the class de-
| ceribed. the combination of a needle bed, a
Lank of needle helpers carried thereby, a
jncquard for directly and selectively engag-
ing the ends of and positioning the needle
helpers, a shiftable carriage, and means car-
ried by the carriage for engaging and shift-
ing the needle helpers selected by the jac-
quard mechanisni. '

33. In a knitting machine of the class de-
seribed, the combination of a needle bed, a
bank of needle helpers carried thereby, jac-
quard mechanism for selecting and position-
1 a shiftable carriage,

ing the needle helpers,
and a double set of cam locks carried by the
and shifting the

carriage for engaging
needle helpers selected by the jacquard mech-
anism, :

34. A knitting machine constructed to
| knit an iridescent fabric having a fancy de-
sign therein and comprising a bank of
needles all of the same length and 2 bank of
| needle helpers coperating with said needles,
| means for successively projecting a plu-
\ rality of times all of said needles during the
| knitting of a portion of said fabrie; means

for selecting through the medium of said
helpers certain of said needles at a prede-
termined time and effective to select any of
| the needles of said bank of peedles accord-
ing to the design to be knit;and means for
projecting a plurality of times the selected
needles a predetermined distance beyond the
normal path of projection of the companion
needles, said needle helpers having stag-
gered ends for cobperation with said select-
ing mesans. :
35. In a knitting machine of the class de-
seribed, the combination of a needle bed, a
bank of needle belpers carried thereby, jac-
| quard mechanism for selecting and position-
ing the needle helpers, a shiftable carriage,
cam locks carried by the carriage for engag-
ing and shifting the needle helpers sclected
by the jacquard mechanism, said cam locks
comprising a central cam and a pair of
shiftable side cams, and means for automati-
cally shifting them. -
36. In a knitting machine of the class
described. the combination of a needle bed,
{2 bank of needle helpers carried thereby
| each having a butt and a projecting tail,
| the tails_of said helpers_being located in
| staggered relation, jacquard mechanism for
selecting and positioning the needle helpers,
| s shiftable carriage, and means carried
| thereby for engaging the helper butts to
chift the helpers. "
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odno knitting wachine of the cinss (1e~
thed, the c'nnl)matzuu of a needle bed,

< of needie Belpers carried thereby cac '1
having a Lutt and a pr ojecting (ail, the tails
of s.ud helpers being located in staggered |
relation, jrequard wechanism for w(’}t‘(,ﬁ!l"
amd positioning the needle helpers, a shift-
able carriage, means earried therebiy for en-
«mumg ke !wh)er butts to shifi the helpers,
sald means comprising a set of cam locks
2O pxmn a centrally located cam and a
vair of ,.ble side ¢s ms, and means for
'uiwm shifting eaid side eams into |
’ dnrmt positions,
mmg machine of |
¢ combiuation of 4 ‘w I oY pred
ners, t-u.,wur! mechamsm for Mt’\eu
needle } helpers
sup ;mxtm: for rotary ined rcupm( atory
means for reciprocating  said
;(u ummz mem.uusm and means for rotating
it on the recprocation theveof, g shiftuble
ranmwe. and  means 1"1'1“9‘] thereby for

r.%mm the needle helpers selectod bv the
jaequard mechanism,

29 Tna ting machine of the cluss deo-
~<fnh( .i r‘:bhm!iﬂn of & bank of <iid-
=Hpﬂr% incquard mu‘!mxmm for
g and .mml«nms g the needle hdpe:‘s
fed for mtrxrv an:d reeipr ocatory
means  for Wupmv ting suid
wnism and means for wﬁfmg
reciprocation thereof, a shiftable
mm:n carrwesd {herehy for shift-

e

1¢

. |
+ e

11,
1:0

‘n;{

Iy

ergERE T and lma'h(m;.m' the g
and

1

35 sdle helpevs selected” by the jac-
quard e mm:nn and means foy shifting
the ¢ i taneously c»nemtm

machine of the cluss
mbinzilon of & ?).mh of
‘uqu.u'i i:mf‘fmnl“n for se-

emﬁc heipers

cied thiereby for
selected by ihe
U, 4D ‘i Wieans

m‘uua:d
for 5hxf(i1w the car-
vlage and sunnltancousty upvrulu“f the jac-

}udm* a

Ax,(x,f

a”r'i said mesns
conpen i‘l"”

chaniem,

:m s-‘mm«m

(E“\ i;‘_, '1:\’

it
PR £l Ty

A othe

{6

n ool o ul'tl« of mu"-t";
. v b de mm fo b m'm and means for

|
b
|
|
g

‘ mm of

sepl

L2

and sinultaneously operating the jacquard
niechanisin, said means mr'hldmg a shaft,
gearing connecting said shaft to (he jac-
quard mt-('lmmm., a cam shaft and a cam.
2. In a knitting machine of the ¢ liss de-
seribed, the mmbmanon of a needle bed, a
bank of needles and needle helpers carried
therehy, d("lluii(! mechanism fop selecting
and po smomu;,, the needle helpers, o chift.
able carriage, an upper and fower set of cam
locks carried by the carriage for respec-
tively en 2aging wud shifting the needles gnd
ne(,Hw e I;)oh and wwans for irow
oF *u of the eam Jeeks out of onerasi
dna snitting vinchipe of L ¢
5t *H d, the combinaiion of a tieedd e inu 2
bank of peedles and needle hd'm 5 oearried
thereby, jacquard mechanism fop selecting
and nnmtmx.mg the needle he Hpers, a shifi-
dlrw varriage, an vpper and lower set of eam

ooy

focks earried by the carriage for res pee-
uw vnvnumo aned shifting the needles and

m‘(dw wi,wx- ek ipper set of cam locks

<lu§;.xr a puir of shifisble eams, andd
tmeans {or rhrm\!m_ one ecane of each pair
ot of olieratien (im mg the speration of the
;nqxuu} imechanism,

P Tu o knliting machine of the elass de-
sepiled the combination of g teedie bed, o
Bank of fees aned needle 1w~;1ws carried
therevy Ji eeptisrd mechanism seleciing
and pesitionin g the needle helpers, a <hift.
abile earringe, an apper and lower set of ean
focks dﬂl(li Ly the carringe for rospec-
tively engaging ang . shifting the needles and
u(odln l'v‘]wh each upper set of cam locks
meluding s pair of shiftable s, means
fer throwing one can: of each paiv out of
operation :x wing the operation of ihe jac-
auard mecly s, and neans fo 7 mtnnnp
cally =hifring some of the lower set of cam
I(,"m dmuw the shifting rsovement of the
carriage,

45, A m'Hi“" machinie constructed {o
knit an iridese ent fabrie having a fanes de-
“ion llmw toand M-m}ma ag i hank of nee-
dles all o the same lengtiv and a bani of
needle m]} s cadper mxw with said nw'lh‘
mens for siecessively ,rojmhnﬂ' ap malxt\'
of times all of said nu(*dles during the knif-
ting of a portion of said fabric. means for
ecting throtigh the medium of saidd ump-
cerlaip of said needlos at a prodoterm ned

atd effective to select any of the needleg
st ’-Mi« of needles aceording to the
pr‘uwomw
ol Umes the selected needies o
ssuined distance beyond the normal

i r).u tion of the companion needles,
felpars having guiding slnig and
!m uw! therein  for guiding  said

T

£,
i

pers,
46 Ina Tnitting machine of the class de-
,vd the umzblmh(m of a needle bed, a
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ank of neeittes carrnad thereby. a shiftable
arriaee, means carried thereby for <hifting
the needles therehy (o project them and comi-
prising ® et of can ks comprising o cen-
trally Teented cam and a panr of side eatss,
said centrally Jocated eam comprising a pair-
cf shittable cons andsmeans for raising and
Fowering beth of ~iid contial eatns or one of
theta tudeperddent!ly of the other and com-
prizing 2 paie of reciproeatory pins con-
e .ml Wil sadd e and a shiding member
having cuan =tirfaces coiiperating with said
pins,

17, Ina koitting machine of the ohaes de
ceribed, the combinnten of a needle boetdl o
bank of needles varried thercbye o <ifiabile
Carriage, meais for <hilting

carrvied thereby
the n«*mﬂw therehy to project them aid com
pr :smu a cet of cam loeks comprising a cen-
trally located cant and a pate of side cams,
satdd centrally loented cunm conprising o panh
of hiftal zlu catns, means for ralsing aud
lowering beth of said central cams or cne of
them nuhqwnuonll\ of the other and com-
prising a pair of reciprecatory pins ven-
nected with said eams and s ~liding wember
having cam ~urfaces cobperating with i
pins, o bank of needle helpers also earried by
satd bed in position to engage the needies a
<ot of cam focks carried by said earenage
and operative to shaft the acedle helpers ami
means for <selecting the needle helpers,

IS, Inoa knitting naeline of the elu-x de-
serthed. the combination of a needic bed, o
bank of needles and a bank of needle helpars
carvied theeehve means for selecting and
positioning the needle helpers. o shiftabic
carriaze. and means caeried tlw;--m !'m v
~pectively enguging and <shifting the neddios
‘uv(! needle helpers,

Ina I\'.IHHm machine of the ~'h s de-
~F llwr‘ the combinats m of o needie
band of needbes andd w Dmnic of needbr helpor
carried therehv, gneans for sefect
posttiening the needie helper g siitfrable
carriage. and means arvied theveby for ve.
spectively engaging and shifting the veedles

n., it

loeks
Cand a pair of w’s Ciine

1,063,453

spectively ngugin;: and <hifting the needles
wiul needie x:-i;.‘m‘:x and comprising two sets
of double cam locks, one et having a part
thereof shi :t able into and out of their work-
ing pesition.

a2 Tua koitting machine of the class de-
seribed, the comthination of a needle bed,
a bank of needles:and a bank of needle
helpers.earried thereby, means for seleeting
and positioning the needle helpers, a shift-
able carriage. and means eaveied thereby for
vespectively Mwwmg and  <hifting  the
needles and needle helpers< and comprising
two sets of double cam Toeks, one sef having
a pait thereof antomatioally <hiftalle.

a3, Inoa knitting machine of the ciass de-
sevibod, the combination of a needle bed,

- a bank of needles and a bank of needle heip-.

ers earrvied thereby, nieans for seleeting and
positioning the needle helpers, a <hiftable
carringe. an npner and a lower set of ecam
locks cavried by the earriage for respectively
engaging aud  shifting the needles  anil
needle Tielpers, each set comprising duphi-
eate sets of cam Jecke and each set of eam
prising o centrully located cam
fin ww“: a teiangnfay

eee “=«“,\ the “lite eains ot the upper sets of
cam focks supported for dli!ll&ldl)ﬂh'\_' apd
S the cent d”\ forated caans of the upper sets

Lof e loeks supported for shiftahle move
Cweent onfo and eni of thetr working p(m-

“tions, means for

i e
H.n el e
M T * H

<hifting either or oth ot
said central raans info and ont of theie work-
ing jesitions, the side eams of the lower seds
of vam Tocls supperied for shiftable mov
ard means for anfomatienily slifiing

mend,

wat i bower side cams fo lower one of each
wet il o other i bitage vaised,
A T loestiiog mncehine of the ofaee de-

veedie hed, s
.
-

seribesis the eombination «f a
Bank of ceedles sl a bank of needic
HUSRES f‘w' e

srertod thepeby,

; B the peedle ey=,on whifable
| enrr ies n;mrn anid a lm\(‘ ~pl 0f eam

Clacke enpvied Ly the carviage forarespectively

aud needle hielpers and comprising two sets

of double eam locks.

SO0 Ina konitting smachine of the class de-
seribed, the cembinsfion (\f a needle bed, s
hank of needies and o baik of needle helpers
carried-thereby, nw*m\ for s i“(mw and vo-
s:tmm:-:z the necdle Belpeis, o <hiftd )lv cave

riagre, and mean. carvied ther ‘\’ { v
speetively engaging and ~oifting thie mw‘ziex-

and needle helpers and comprising o wers
of double cam Tocks, one =4 having a part
thereof adjnstable.

31 T a koifting machine of the class Jde-
ceribed, the combination of a needle bed, u
hauk of needles and a bank of needle helpers

carried thereby, means for selecting and po-
sitioning the needle helpers, a <hiftahle car-
ringe, und means carried therely for pe.

engasing and shifting the needles and needle
helpers, Coneh set mmpri:\'ing duplivnie zets
of eam focks and cacly cef of e Joeks com-
prising a centrally Toe: ram and o paie
of <ide eams forning a frianeidae racewas,
the suie cams of the » =et= of cam Jocks
stupported  for adjustabilite and the con-

lwai

foe g

Stealiv oeated eamg of the npper sets of eam

3 o

N wmpmhd for ~hiftalide movement into

Sand ont of their wor king pusi HHons, means

fev shifting etther or ¢ hath of said centrally

foeaied eams into and ont nf their wor kuw

i
i
i
i
!
{

positiens, the side rams of the lower sets of
eam loeks supported foe shiftable move-
ment, and means for antematieatly <hifting
said lower side cams to lower one of each
set while the other is being raised. the said
needle helpers having their {ail ends located
in staggered relation.
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55. In a knitling machine of the class de-
seribed, the combmation of a needle bed, =
bank of needles and a bank of needle help-
ers carried thereby, means for selecting and
positioning the needle helpers, a shiftable
carriage, an upper and a lower set of cam
locks carried by the carriage for respectively
engaging and shifting the needles and
needle helpers, each: set comprising - dupli-
cate sets of cam locks and each set of cam
locks comprising a’centrally located cam
and a pair of side cams forming a triangular
raceway, the side cams of the upper sets of
cam locks supported for adjustability and
the centrally located cams of the upper sets
of cam locks supported for shiftable move-
ment into and out of their working posi-
tions, means for shifting either or both of
said centrally located cams into and out of
their working positions the side cams of the
lower sets of cam locks supported for shift-
able movement, and mesns for automatically
shifting said lower side cams to lower one
of each set while the other is bein raised,
the said needle helpers having their tail
ends located in staggered relation and each
of said needles and needle helpers having a
projection or, butt in position to be engaged
by the cam locks.

56. A knitting machine constructed to
knit an iridescent fabric having a fancy de-
sign therein and comprising s bank of
needles all of the same len % and a bank
of needle helpers cobperating with said
needles, means for successively projecting
a plurality of times all of said needles dur-
ing the knitting of a portion of said fabric,
means for selecting through the medinm of
sald helpers certain of said needles at a
predetermined time and effective to select
any of the needles of said bank of needles
according to the design to be knit, and
means for projecting a plurality of times
the selected needles a predetermined dis-
tance beyond the normal path of projection
of the companion needles, said needle help-
ers having staggered. ends for codperation
with said selecting means and also having
guiding slots and means located therein for
guiditig said helpers.

57. In o knitting machine of the class de-
scribed, the combination of s needle bed, a
bank of needles, jacquard mechanism for
pesitioning the needles, a shiftable carriage.
& plarality of sets of cam locks carried by
soid carriage for shifting the needles select-

ed by the jacquard mechanism, and means

for operating the jacquard mechanism there-
by to position the needles a' plurality of
times during each shifting movement of the
carriage. :

58. In a knitting machine of the class de-
scribed, the combination of a needle bed, a
bank of needles, a bank of needle helpers,
jacquard mechanism for positioning the
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needle helpers, a shiftable carriage, a plu-
rality. of sets of cam locks carried by said
carriage for shifting the needle helpers -ge-
lected by the jacquard mechanisni, and
means for cperating the jacquard mecha-
nism thereby to position the needle helpers
a plurality of tumes during each shifting
movement of the carriage. ‘

59. In a knitting machine of the class de-
scribed, the ccmbination of a needle bed,
a bank of needles, a bank of needle helpers
provided with tails loeated in staggered ve-
lation, jacquard mechanism comprihig a
sertes of cards for selecting and posttioning
the needle helpers, o shiftable carriage, a
plurality of sets of cam locks carried by said
carrisge for shifting the needle helpers se-
lected by ths jacquard mechanism, and
means for operating the jacquard mecha-
nism whereby  one of said cards will select
& series of needle helpers for the operation
of one set of said cam locks and a succeed-
ing card will select the same or a different
sertes of needle helpers for another set of .
said cam ldcks. %0

60. In a knitting machine of the class de-
scribed, the combination of a needle bed, a
bank of needles and needle helpers carried
thereby, jacquard miechanism for selecting
and positioning the needle helpers, & shift- 95
able carriage, and means cartied thereby for
shifting the needle helpers selected by the
jacquard mechanism thereby to project the
needles, said helpers having their jacquard
engaging ends located in staggered relation 100
and also having slots and means projecting
through said slots for guiding said helpers,

61. In & knitiing machine of the class de-
scribed, the combination of a needle bed, a
bank of needles and needle helpers carried 103
thereby, jacquard mechanism for selecting
and positioning ‘the needle helpers, a shift-
able carriage, and duplicate and spaced
means carried thereby for shifting the
needle helpers selected by the jacquard 339
mechanism thereby to project the needles,
said helpers having staggered ends.

62. In a knitting machine of the class de-

70

75

80

85

scribed, the combination of a needle bed,

a bank of needles and needle helpers carried 113
thereby, jacquard mechanism for selecting
and pusitiening the needle helpers, a shift-

able carriage, and “duplicate and spaced

means carried thereby - for shifting the
needle helpers selected by the jacquard 120
mechanism thereby to project the needles,
sald helpers having slots and means pro-
jecting therethrough for guiding the helpers.

63. Tn a knitting machine of the class de-
scribed, the combination of a needle bed, a 125
hank of ncedles, a bank of needle helpers,
jacquard mechanism for selecting and po-
siticning the needle helpers, a shiftable car-
riage, a plurality of sets of cam locks car-
ried thereby for shifting the needles, a plu- 130
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rality of sets of cam lecks also carried by
sl carriage for shifting the needle helpers
selected 1y the jaequard mechanism, said
needle helpers having staggered ends co-
operating with said jacquard mechanisn.
64 Tn a knitting machine of the class de-
seribed, the combimation of a needle bed, a
bank of peedles, a bunk of ueedle helpers,
jacquard mechanism for selecting and posi-
ticning the needle helpers, a shiftable car-
riage, a plarality of sets of cam locks carried
thereby for shifting the needles, a plu-
rality of sets of cam locks also carried
by said carriage for shifting the needle

1,063,453

helpers selected Ly the jacqguard techa-
nism, said needie helpers having stag-
gered ends covperating with said jacgward
mechanisti and also having slots and means
projecting therethrough for guiding said
helpers. -
Signed at 1821 Park Row Building, New
Yerk, N. Y, this 80th dgy of March 1014,
JOSEEF KELLNER.
SIDNEY WORMS.
Witnesses:
C. S. Weep,
F. E. Bovce.
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