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f all the it if f it, 'til ?er: 'i in liks which (perate respectively on the 
Be it known that we, its EF Kei." N F \, intelle : ? :: extile heirei's when the latter 

subject of the Fuper F of Kier; aly, it are shifted its positi is by the acquard ..., 
SDNEY Worys, a citize; is the initie? eit is ; is . S is a fragmental view of 
States, residing. respectively, it Brookiy 1, Fig. , si Wiig the lower can or (alia lock 
in the county of Kings at State if New in are verse it sit in from that sh;wn in Fig. 
York, and New Rqcheile, it iis (; ; ; y (if 7 : Firs. . ii and 11 are detail 
Westchester and State of New Y 'i. have ('ali li ("ks : it means fe' era: ing the same 60 
invented certain new and useful is prive- shown is lig. 8. Fig. ii being a section 
ments in Flat-Knitting Machines, of which taken on lite 11-11 of Fig. 8: Fig. 2 is a 
the following is a specification. detail view of a part of the mechanism for 
This invention relates to knitting is a actuating the jacquard mechanism; and Fig. 

chines, and more particularly to that class 13 is a diagram illustrating four positions of 65 
known as flat knitting it. chirs, the object the needle. 
of the in ver, it a kei: ; , ; pr; side an in - Similar characters of reference indicate 
proved machine if his character by tea is corresponding arts throughout the figures 
of which the conjoinei is sitting feedle and -f the irawings. 
helper shown 2nd described in the contein- in the present embodiment of tie machine 7 to 
poraiee.usly peridiig application of josef it comprises two end frames 2. to each of 
Kellner, one of the joint inventor's of the which is securely bolted a head frame 3, 
present invention, filed February 16, 1912. which are connected by suitable bed sup 
Serial No. 67,907, may be effectively used, porting ten he's 4 disposed at at angle of 
so that by the use of a jacquard rechanism about 45 degrees with the vertical, (see Fig. 75 
certain of the needles (1ay be pushed or ad- 3). These angularly dispised sniporting 
vanced beyond certain crispanion needles metale's 4 constitute the means for support. 
so that in the operation of the nichine V:- ing the seek reds 3. From this it will be 
rious designs, according to the setting of the i): ' ' ' it is side of the machine is a 
jacquard, may be provided in the a title ine. uplicate if the other, arid therefore a de- 80 
ing knit, as for instance a tieckie ()' is a fier. s'iiption (if one side of kine marhine will 
ir other article a cited t: , i.e. that it far : a '(ii late descriptio: if the other. 
cities of this cha}:{{ ki, { itle is, ct; sists if a ; ; in her of 

in the drawiisi's act: }; in airy it a i t . It is . . . is sei: i it 'tis (; ; ; ;at it side by side is id 
ing part of this sie'i it': it is, list: : : : i it d boite, 
front eley at: ) (; ; ; ; ; ; ; ; ; ; vesi :) - ire, it i? iiii is an is ir w; 
showing the t'airiars: at if: ext: -ie rigii. the eclie: & audi ney is 
hand position and also it listi'ati is the sing: it: ; ; ; ; ; ; ) is: aiki is he ser 
gered position of the needs hi'i pers Fis e 33 (if it esrai strict is as 
is a left-hand end view of fig. 1: Eig. 3 is silow; in this applicatio: he'eitiefere re. 90 
cross-sectional view taken in live 3-3 of ferned (), it is present pinbodimeat, they 
Fig. 1, assiliig ti; 'a jag i v i it sai: . . . . h. viii is sep: rate aerialers. Each 
Fig. it has e in vi'i is ... "eit 'A' , tsii is ; ; ; ; ; (ii: is : he is a sing a hook 
on the bed of this is: '... . . iii. 3 is a six- . . . . . : i: sic vided 
tail, partly sectisiii. i. w of tile is 'i'i: ge. with a aii is having a bitt. ii., is, its with 95 
taken on line 4-4 of lig. 3. . ; d. iii). i'afes the tail of act of these estics and sup 
more particularly the means for throwing ported in a vas if the he is the needle 
into and it if operatio is a eam or eam locks, helpe', ' i; it is aly this; a is 

; : it in the is: 

* : * : 

or part thereof, si vi at he tipper part of having a y axi sing tail-t: 
Fig. 7 : Figs. 5 hid (5 : " tail views of the end 16 ar, yardly extending a 
carriage viewel reset is : y : . . . . . . . . engaging i achi of ties : 
tion of the ai'i'iws is air : . . . . . . . . . . . . per it is is is withi : it agit:::::: 
is a botton islan 'i w of the 'a','!'}; ; ; ; :- exteiling sit is ; rough which a ro, 9 
trating the upper a ti lower set {i : is t!: s and by Ea. 

i. i. e. 

i vici, ti,   
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at act fiti thereof a level gear 3 carried 

gi; it it is revents' fr) in novement in a 
vetii' a c. : ') belief is also pro 
videi wiil, a iiii riction 2) it is si 
fit in it) he ngai'i is ::: is r sail lite is for 
sii is : : - , it is ; it's at tier is tie 
acetii', it's is is itects: it's : : - N - 
tire; iirly '-it: ; ; ; firi'khi'ss as 
: ru is wif the his is, it'ss (: tie 'Jes, and 
i ei ei et's being it is aci, it * , 

iv. f. , 'th of an is a ii. ii., it is it'ss, it fol 
it ws liai, if the regie heik's were located 
isie : y side where the neediles are is ?et as 

kiosely as tweive to the inch, even theigh 
sa'ed a past by the sheet neta strips (3 of 
tie led, there is }}; d e ii silicient distance 
eiween this the pers t t ermit the jins of 

it "a ri nic: ::, it is is: fer de 
(i to esgage i e i eise' : ii} : (vance it, 

with if iairer fi : 1) is engaging a 
earanion helper titless the pins of the jac 
qliarst mechanisia were so si:;all that tiley 
wild not be durate or sufficiently rigil. 
Coase?: Atty the ends (if the needle heliei's 
it's so formed that the heel or : it ends of 
saei air are in opposition, that is to say the 
tail e i a case helipe is located to project 
in a fiate above that of the other: in other 
woris, they are in staggered relation, this 
taig (itainer by ralleting the ends of each 
air it opposite directions, as show in more 

cirgily it: Fig. 3, st; ii: the tail ends of the 
; :ked cede eliers are librated in alter 

as it is a staggered, as it were, whereby the 
ins, of the ja'iliard niechanisri Jaay be 

iai is sitti:ietly large to give them the 
"pet rigidity aid it rability and at the 

s: e iite its at crily those particular 
it it's v ill it is desired to a rivatice will 

i.e. eight:-ti is the jacquard pins. 
!)irectly alive each needle bed is located 

a no valie arriage 21, being shiftably 
initiated in i: svetailed ways 22 and 23 se 
cirged title "alie of the naciine. The car 
iages it as i: shifted back and furth by any 

taisie eans, in the present instance they 
e shifte, lay it crank 24 carried hy an arm 

5, see Figs. 1 and 2) the end of which is 
secured to a stift 23 journaled on the bed 
if tissa inachiie. The hit if the crank 24 
is corrected by a connecting rod 27 to a 
carriage 28 sliding in ways on the led of 
the Zaagiiite, which carriage is in turn coli 
rected by rods 30 with the main carriages 
of the zaching. The transverse shaft 26 has 

is 
st's 

by a kosely not ited cl:tch reiter, is 
"A hi. a cf. : :iii. 3 
shaft is adapted it; he ciga ('i is: 
gear 3. Inieshes with a bevel it is a 33, witch 
inion is carried on the end of ; cfar shift, 

34 suitabis journaled in upright brackets 33 
*alted to the sides of the end frames 2. By 
shiftig the splined clutch neinbers the 
at:qiard mechanisin is thrown either into 
- cut of action. 

3. 
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iter or belt 3:1 made up of 
it illers 37 each adapted to carry a series 

453 

The jacquartl mechanism, one at each side 
(if tile machine consists of an endless men 

articulated rigid 

if iac; it rd its 3S, (see in ore particularly 
Fig. I and : ). A shift 39 has its eids lo 
('ated in longated slots or ways 40 of the 
a prisint brackets so that this shaft can be 
sifted in an do wi: y the means herein 
after described. Secured to this shaft is a 
pair of flanged members 41 carrying projec 
fit is or teeth 42 adapted to engage similarly 
firinied openings 43 in the rigid members or 
plates of the jacqiard belt, thereby to rotate 
sa 'h belt. Suspended felow this shaft, 39 
is a similarly formed pair of flanged men 
ters 4-4 for suitably holding the jacquard in 
a nerpendicaia position during its move 
ments. { }n each ent of the shaft 39 is lo 
cated a ratei et 45, aid in position to en 
gage this raichet is a pawl 46, (see Fig. 12), 
so that as the shaft 39 is moved upward in 
the slots of the upright brackets the teeth of 
the ratchet will be brought into engagement 
with the pawl, which is provided with a 
spring 47 for this purpose, and as the shaft 
39 is drawn downward the ratchet will be 
turned, and thereby the shaft 89, one-sixth 
of a turn to rotate the jacquard belt. 

For raising the shaft 39 of the jacquard 
faechanishi, therely to bring the pins there 
of into position to engage the ends of the 
needle helpei's according as the pins of the 
acquard are set, the can shaft 34 carries a 
air of suitable cams 48, (see more particu 

larly Figs. 3 and 12), which, by reason of 
their engagement, with the shaft 39, will at 
certain fines cause the upward movement of 
the jacquard mechanism, suitable springs 49 
secured to the shaft 39 and to the brackets 
holding the shaft in engagement with the 
ams and also operating 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 
for in the desired pattern, and according to 
the setting {}f these pins the needle helpers 
hereibefore described will be shifted up 
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ward it; it position to be engaged by the cam 
locks about to be described. As the cams 
for opera is the needles or needle helper's 
also temporarily lock the same in their 
shifted positions they have been herein 
termed cam locks. Each main carriage 

gi'eiri, efore described is in the present inn 
i’s venie... }}'', ided with two seis (if can 
i.eks 50 all civil its underside, (see nore par 
ticularly Fig. 7), the upper set coöperating 
with the butts 14 of the needles while the 
lower set operates with the projections or 
bit is 20 of the needle helpers, provided the 
jacquard pins have thrown thaneedle help. 
e's into the path of such cams. Each set of 
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(; is 5() and 70, as a latter of : . . coin 
prises in itself a set of cams, one set located 
adjacent to each end of the cari,4g, a lid 
each set of the top set of caias consists of 
two otter cam members 51 and 52 and a 
central can member 53, which central can 
member is made up in two parts or halves 
i: an at 33, the can members 31, 2 and 53 
is i? is firined as to provide a stitable way 
56, shown of triangular forin, whereby the 
ised les will be successively projected up 
ward and retairned downward to their lior 
mal p sitions in the islatinels if the neede 
bed as the main carriage is shifted back alii 
forth across the bed. The two can parts 54 
and 5.3 are located in an ope; .ng of the car 
riage so that either (; both of them may be 
drawn upward to be lish with the under 
side of the carriage or to project below the 
same to form the raceway hereinbefore de 
scribed. Obviously, when both parts 54 and 
55 are drawn upward to be fiush with the 
iottoni of the carriage the needies will not 
i.e. shifted or projected at all but remain in 
their normal positions, and obviously also 
when the can 55 is drawn upward to be flush 
with the botton of the carriage the needles 
will be projected only by that part 54 of the 
can 53 and therefore a less distance than is 
the case when both can parts 54 and 55 are 
projected below the carriage. The can 
members 51 and 52 are adjustable relatively 
to the carriage by adjusting them relatively 
to the slots 57 and Epi them in such 
adjusted position by thumb nuts 58, (see 
Figs, 6 and 7). By this adjustment an in 
eleased tension nay be placed upon the 
threat loops as may he diesired; that is to 
say, if the can ineller's are adjusted down 
\vardly it, thei: sists the needles will be re 
tracted a filther sistan's so that the ten 
sion on the thread wi: he increased. is ir raising anti iowering the cam mem 
its (i, parts 5-4 and 53 within the opening 
thereof provided in the carriage, staitable 
eans is provided, (see more particularly 

Fig. 4). This means comprises a pin or 
rou 59 secured to each of the can part 
it enbers 54 and 55 and suitably supported 
if y' is crocstory movement in a bracket 6i 
': ; ; ;ei is the carriage. Sociated on each 

; ; ; ; is is a spring 32 for normatiy hold. 
it is the can lenbers in their lowered pt. 
sii i? a below the bottom of tie carriage. To 
raise the pins and thereby the cams to throw 
citle is or both of them of if actic is stit 
a ble inea is is provided. This comprises 
a T-shaped iar 63 carried by and movable 
it lie Carriage and xates above the 

ca: its vods aid ais having a sliding 
; : y :: eit relatively to the carriage. '':e 
; ; ; ; lies 64 of this bat exten: ; it to aotches 3 

is ricts or pins at the anges are pro 
vitiei with of chel 'ala stria's 36 which 

sipport it the tip;per elds of the 

coöperate with the notched walls of the 
being so located as to alternately raise and 
lower the two can members 55 of the up 
per sets of cans during the ordinary knit 

ins to raise the pins, these can surfaces 

accomplished by providing at each end of 
the bed of the machine a shift able dog 67, 
which when shifted downward in the po 

! sition shown in Fig. 2 for instance, -the 
dotted line showing its position when shift: 

i cd tip ward out of the way-this bar will 
he silified relatively to the carriage as the 
same reaches the end of its movement on the 
needle led in a nanner which will be read 
ily tinderstood. When, however, it is de 
sire to use the jacquard mechanism, the 
shiftable deg 67 will be thrown 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 action. Consequently, as only 

: the cam members 54 are left in position be 
low the bottom of the carriage the needles 

jected by these can members 54 
termined distance, less than that will be a 

(say : ple 
which they would be projected if the cam 
raethers 53 were in action. The lower set 
of 1:4 in locks 70 likewise comprises two sets 
of such devices located on the bottom of 
the carriage, and each set comprises a cen 
trai 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 if the upper set of cam locks, and the 
side cans 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 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 be all of the needles, will be successively 
at certain times projected upward 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 
wouli projet the needles by means of the 
needie helpers in precisely the same way as 

s raceway for the butts 

| when the two cams 54 and 55 are in opera 
: tion, yet this cam 71 will project only those 
I needies selected by the jacquard. That is 
its say, when the jacquard is not in use and 
the needles are being projected by means of 
the can locks 54 and 55 each needle of the 
bank or gang of needles will be successively 
projected by the coöperation of the two cams 
54 and 35 a certain distance, and while the 
eam 71 will project the needles, through the 
median of the needle helpers, the same dis 
tance as do both cams 54 and 5.5, yet the 

} can 71 will project only those needles which 
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are selected by the jacquard instead of all 
of them successively as when the jacquard 
is not used. 
Each cam 71 is a fixed can secured to the 

underside of the needle carriage, while the 
cams 72 and 73 are automatically shiftable 
cams. These cams are shift able 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 to the carriage as the carriage reaches 
the end of its movement. This movement 
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 (, 
and so moves one side cam down and the 
other up. In Fig. 7 the two side cans 73 
are shown down while the two side cams 72 
are shown up, while in Fig. 8 the side can 
72 is shown down while the side can 3 is 
shown up, the two side cams eing titls 
alternately shifted according to the direc 
tion of movement of the carriage, an in the 
present machine wheir till carriage reaches 
the right-hand end of the in a lite if "a 
73, Fig. 7, will tie shifted it wardiy and 
when the carriage reaches the left-hand end 
of the nachine the side cais 2 will be 
shifted upwardly. This alternating move 
ment of the side cans 2 and 73 is for tie 
purpose of insuring the proper operation 
of the needle helpers: for instance, viewing 
Fig. 7, if the two side cams 72 were ciown 
instead of in the position show i, when ille 
carriage is moving in the directic n of the 
arrow, said Fig. , the tenciency of line (:: nas 
would be to repel the helpers instead of 
raising then to shift the meet lies, it by 
ing the side cams in their it wai'i it 
when the jacquard has shifted t1: . 
helpers to bring the butts thereof into a si 
tion to be engaged and received in the race 
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way at the right hand of each set of cams 
they 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 
cams 73 lowered, as at the left in Fig. 7. 
when the projections or butts of the needle 
helpers have run through the raceway they 
will be shifted sufficientiy far downward or 
below the can locks so as to be out of the 
way during the movement of the carriage. 

It will be understood, of course, that only 
those needle helper's that are selected by the 

- jacquard mechanism and shifted thereby to 
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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 certain needle helper's and 
shifts them upward to bring their 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, one at each end, held in 
their set positions by suitable screws 93. 
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 irst described. 

In the operation of the machine, the 
needles shown in Fig. 3 are operated in the 
following Inalier: As tine carriage moves 
across the bed or bank of needles, if the ma 
chile is operating in the ordinary manner 
with the jacquard inoperative, each needle 
wili je successively projected upwardly by 
the cam 54 of the cam locks to engage a 
thread, as at . Fig. 13, and out its return by 
the sane cana. 54 for a loop, as at a, Fig. 
13. As tie carriage is again shifted the 
callis 5 are a frnately thrown into posi 
tici, which thus throws the needles which 
ha'e previously traight a thread and formed 
a loop somewhat higher, as shown at c, 
Fig. 3. This causes the first loop to pass 
down the shaak of f is reedle to a point be 
w the latch, so the as the needle is re 

turned to its intra: osition, forming a 
second ico. the first loop will be cast off. 
his is also tie traitor of the lower set 

if ("a a locks will is ille jacquard is in opera 
titl, except iiia y those needles which 

:: * : y : he aeriai'i will be operated 
- issi to the position 

s' tier heeles being 
it is b, Fig. 2, by the 

'a as . . since the other carns 55 of the upper 
set are at this time entirely out of operation. 
When the jacquard is thrown into operation 
the upper triangular cams 55 are, as just 
stated, thrown entirely out of operation, in 
consequence of which a certain selected few 
of the needles will, by reins of their help 
ers, be pushed to the pi}sition shown at 
c, 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. By thus project 
ing the needles selected by the jacquard 
mechaism, and by setting the jacquard ac: Qdigo certain designs or patterns, it 130 
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will leot vious that a similar design or pat- bank of needles and needle helpers carried 
tern will be formed on the article being knit. thereby, jacquard mechanism for selecting 
for instance, if the pins of the jaequard are and positioning the needle helpers, a shift 
set to for a triangular shaped figure then able carriage, and duplicate and spaced 
the knitted article will have at certain points means carried tly for shifting the needle. the rein a triangular shaped figure. helpers selected by the jacquard mechanism 
From the foregoing it will be observed thereby to project the needles. tuit hy staggering the needle helpers we are 2, in a knitting machine of the class de 

able to dispose at least eighteen or more serihed, the combination of a needle bed, a 
needies and needle helpers to the inch ar. bank of needles and needle helpers carried 
ranged in the nanner shown herein, where- thereby, jacquard mechanism for selecting 
as heret fore in jacquard inachines it has and pasitioning the needle helpers, a shift 
Guis been possible to dispose twelve negdes able arriage, and means carried thereby for 
to t. ic, and also by phaking the led of shiftist; the needle helpers selected by the f hi: estine's at deeper at it the needle acquard nechanisin thereby to project the 
is: axlai is ider the sart is tweet needies, said helipe's having their jacquard 
the tails of he needle helpers will be in- engaging ends located in staggered relation. 
creased, thus perinitting the pins, or holes 3. in a knitting machine of the class de 
as the case may be, of the jacquard cards to scribed, the combination of a needle bed, a be spaced farther apart. By staggering the bank of needles and needle helpers carried 
needie helpers in the manner shown and de- thereby, jacquard mechanism for selecting 
scribed a much finerstitch is obtained, and and positioning the needle helpers, a shift 
therefore a much finer and better piece of able carriage, and a double set of spaced cam work results. So that, by arranging the locks carried thereby for shifting the needle 
needle helpers in the manner described, not helpers selected by the jacquard mechanism 
only is this advantage obtained, but the thereby to project the needles. 
further advantage is obtained that the pins 4. A knitting in achine constructed to knit 
of the jacquard cards or members may be a fabric having a fancy design therein and 
made sufficiently large and rigid to do their comprising a bank of needles, means for suc 
proper work without danger of each jac- cessively projecting all of said needles dur 
uard pin striking any but the proper helper ing the knitting of a portion of said fabric, 
rom the foregoing it will also be observed means for selecting certain of said needles at 

that in the present improvement, when one a predetermined time and effective to select 
of the jacquard cards has been shifted to any of the needles of the bank of needles ac 

i 

position certain of the needle helpers ac- cording to the design to be knit, and means 
cording to the pattern, and the carriage, for successively projecting the so selected 
(see Fig. 7), is moving to the right as indi. is termined distance beyond the 
cated by the arrow, the cam locks at tie f :riaetion of the unselected 
right hand side will shift, upw i 
particular needle hears whit 
selected by the jacquard 'z, ri : : tract such helpers in the g : et lie reinie- ::it: seedle helpers carriei 
fire described as the am locks pass over they'ahy, acquard techanism, for selecting 
the butts of the selected needie Beiers. As a positioning the needle helpers, a siif 
the cam lock at the right if the agedie car- *tie artitae. aid a plurality of space. 
riage passes over the but is of the selected, thears each comprising a fixed cam and is 
needle helpers it ieaves them it! iheir re- pair of thovaheside cams carried by saiti 
tracted or inoperative position as herein carriage for sifting the needle helpers st: 
lefore deserihed, whereupon the jacquard lect -, by he jackyard mechanism there; 
nesianist is moved s? that a succeeding to roject the Reedles. 
: a ri will operate either tie sapie or a dif- {5. In a kiitiing machine of the class tie 
i.e., set if needle exers into position, in s: ited, tie combination of a needle-bed, is 

| 

needes B. 
in ornata 

edies. tly those 
artin: its of a heedle bed, i. 
: if machine of the class de 

(ther wiris will select the particular needie is ?trik of teiics and needle helpers carris's helpers according to the pattern of the jac- thereby, jacquard mechanism for selectig 
quard, and these succeediugly selected set and positioning the needle helpers, a shift of needie helpers wiil ther be operated by a bie carriage, a pirality of spaced me: 
the can ick at the left of the carriage in each coin prisig a fixed can and a pair ('' 
precisely the sanie manner. This the pres- moyabi side sins carried by said carriag 
ent improvement furnishes a double lock for shifting the ceile helpers selected by 
jacquard machine by means of which vari- the jacquard methi is in thereby its project ous patterns, according to the pattern for the needles, and means for automatically hifting is: i:io ", is: alternately into dif. which the jacquard is set, may be obtained. s 
We claim as our invention: ferent. :sif it::::. ,, . . . . 
1. In a knitting machine of the class de- 7. A kitting in: chine constreted to knit 

scribed, the combination of a needle bed, a an iridescent fahri' having a fancy design 
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therein and comprising a talk of needles, 
means for successively projecting all of said 
needies a plaity of titles during the krait 
ting of a portion of said fairie, means for 
selecting certain of said needles at a pietie 
tertnined time and effective to see, any of 
the needies of the lik of needles actring 
to the design to be knit, at mea is far six 
cessively projecting the si selected nearlies a 

ieyond the normal pith of projection of the 
unselected needles. 

8. In a knitting machine of the class de 
scribed, the coliation f : eedie led, a 
bank of needles and needle helpers carriéd 
thereby, jacquai'? nechanism for seiecking 
and positioning the heet lie helpers, a slift 
able farriage. means comprisis a fixei : ) 
and a pair of it valie side caias (', 'it's ly 

... it carriage far shifting the net-, i.e : let's 
trie?' , lov tie incotiar, meela is in therely 

to project the nets, aid lanet is fit’ atti i. 
matically shifting the side ('ai is alternately 
into different positions and comprising shift - 
able means no valle with the carriage and 

a pair of linked bars one having can slots 
cofiberating with the sile can is and legs in 
position to engage the other said lars. 

. In a kitting at line of the class tie y 

scribed, the (iii)ation if a leeke' e : 

the knitting of a portion f said fatire, 
also in tiebendently thereof and consisting of 

i,063,458 

able carriage, and a double set of upper and 
: donable set of lower can iocks carried by 
the carriage for respeci is tely engaging aid 
shifting the needies and needle is tyrs, lik 
iser set of cam iocks coin: rising : iair if 
sile can is anti a central ea iii. 

13. In a knitting machine of the tiss le. 
scribes, the combination ( : a like it is , : 

... 'anic of needles and needle heirers arrie 
plurality of tinnes a relete rintined distance thereby, jacquare n chanis fisi' selecting 

at positioning the settle hile's, a sift 
itle carriage, and a toile set it per inti 
a dot ille set of lower call locks carrie, y' 
the carriage for restectively eiga gig it 
shiftig the needles and needle inellers, ti, 
tipper s of eam locks lapiising a pit is of 
lisia 

75 

ale side cai is a fit a feit 'a kaiji, 
it. A knitting. a 'life ('ist it is't 'til t . ; 

kit at iiilescent ?atiri' is a vist : failey de 
sign the rein ad crisis a litik (if it''. 
lies all of the sani le: a iank if 
jeet lie hiers coilerating with s'ii : 'eles, 
eans for successively i i"'tiig a 1: . 

rality of times all of said teetik's trig 

s 

neans for selecting through the medii ilii if 
sfit helper's certain of said medic's ai a re 
etermined tie and effective to set ''t a y 

if the lee tiles of said : k (if ne' it's it'. 

bank of needles and needle heters ("airie i 
thereby, ja'? tard mechanism for selecting 
and positioning tie needle helper's, a silift 
able carriage, and a plurality of automati 
cally shift able spaced means carried by the 
carriage and no Yale relatively theret (; for 
successively shifting the needle helper's se 
lected lay the jacquard lechanism therely 
to project the leedle's. 

10. In a knitting machine of the class cle 
scriled, the 'onlination of a needle bed, a 
bank of needles in needle helpe's carried 
thereby, jacquard mechanisin fair selecting 
and positioning the celle helpe's, a shift - 
able carriage, and a to ille set if ther aid 
a double set of lower caii is class 'a tries by 
the carriage for respectively eligaring ind 
shifting the needles and neetle helpe's. 

11. In a knittig machine of the class de 
scribed the comination of a neetle sect : 
bank of needles and needle hellers carried thereby, jacquari nechanism f: -cieting 
and positioning the leece in epei's. a shift 
able carriage, as in per and a low 'i' st 
of can licks carried by the carriage for 'e- 
spectively engaging and shifting the teel it 
and needle ele's, said telet's having ti 
jaccia I'd engaging ends cate it is rei'ei 
relation. 

12. In a knitting machine if the class (le 
scriled, the 'olitation of a net cle bec, ; 
bank of needles an eels let's 'arried 
therely, jacclai's techanis1 for selecting 
and positioning the needle helpers. a shift - 

s' rig to the desiri (, he kit, it is site: is 95. 
f : 'jecting a plurality of times the -e. 
ict of needles a relei trinited distance 
yoni the tria iati; if priet is ti if t it 

nation nee; Eies. 
i. in a knittig native of the class de 

scribed. the coniination of it needle tied, a 
lank of needies and needle selyers carried 
tierely, jacquard mechanism for selecting 
aid {}sitioning the needle helpers, a shift - 
ille carriage, an upie' aid : lower set of 
can locks carried iny the carriage for resper 
tively engaging aid shifting the needles and 
needle helpers, in th sets of t'ai locks con 
prising a pair of shift able side cams and a 
central ca;i, and linea is for a foua jety 
shifting the site cars if the swer set. 

13. In it k iiii ting at line of the 
serie? , t it contination if a nece red, a 
bank of needles and needle helper's carried 
thereby, jacquard mechanism for selecting 1. 
and positioning the needle helpers, a shift 
alie arriage. a upper and a lower set of 
can locks carried lay the carriage for respec 
tively engaging and shifting the needies and 

. . . 

'ass tie 

needle helpers, the upper set of cam locks 128 
connising two sets of eam members, each 
sel. ("prising a sit" of side ran as and a ren 
tra ('an one shift able relatively to the other, 
and means for automatically anilateriaately 
shifting said shift able central cathis. .. 

17. in a knitting machine of the class le. 
scribed, the combination of a needle bed. : 
bank of need its and needle helpers carried 
thereby, jacquard mechanism for selecting 
and positioning the needle helpers, a. shift. . . 
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able carriage, an upper and a lower sit if 
cam locks carried by tie carring for re-e. 
tively engaging and shifting the neecies ; , ; 
needle helper's, the per set of c'; it to is 
comprising two sets of can members. each 
set conforising : :" of side cams aid a ren. 
tral can one shift:tile relatively to the othe; 
Ireans for autoniatically and alteriately 
shifting said shift alle central ('ujis, all 
means for throwing both of said if all 
('entral cans out of operation. 

ls. In a knitting machine (if the 'lass le. 
scribed, the coniinatio of a needie jeti. : 
lank of needles an needle helie!'s carrie, 
thereby. a 'cliar techani: ; ) for sec't it 
and positioning the leece it per's. a shift. 
able carriage, and a cloilole set of per and 
a double set of lower can locks carried by 
the carriage for respectively gr: rig and 
shifting the needles and needle helpers, sail 
upper and lower sets of a ticks eatl (-on 
prising a pair of side ('a is aid : 'elf 'al 
(). 

19. In a knitting machine of the class de 
scribed, the counhination of a needle le. : 
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 aller and a 
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 can locks each conn. 
prising a pair of side eams and a central 
cam, and means for adjusting the side cams 
of the upper set. 

20. In a knitting machine of the class de 
scribed, the combination of a needle bel. : 
bank of needles and needle helpers carriei 
thereby, jacquard mechanism for selecting 
and positioning the needle helpers, a shift. bank of needle; and needle he jet's carried able carriage, a double set of apper and a 
double set of lower cam locks carried by the 
carriage for respectively engaging anti shift - 
ing the needles and needle helpers, said tip 
per and lower sets of can) locks each corn 
prising a pair of side canns and a central 
cam, and means for autoniatically shifting 
the side cams ?f the lower set. 

21. in a knitting machine of the class de 
scribed, the combination of a needie les, a 
hank of needles and needle helper's carried 
thereby, jacquard mechanism, for selecting 
and positioning the needle helpers, a shift 
able carriage, a double set of upper and a 
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 locks each cin. 
prising a pair of side cams and a centra 
cam. means for adjusting the side-earns of 
the upper set, and means for automatically 
shifting the side cams of the loverset. 

22. In a knitting machine of the class 
described, the combination of a needle bed, 

: i:iiik i feel's and accede helpers carrie 
' ' 'ely, is eit: " i "it an isn) fit selecting 

it's it is ig the 'ei e l'lie's. ; sh; - 
it it "arriage, it is ille set of tilt-i : it a 
lotille set of lower 'a ticks carie is ; ; e 
': 'i'ite fir resectively engagi is ; ; ; Sift. 
ing it 'eles and celle eers, e: i) set 
( "a ni i eks 'i it iisi is a : i: site calls 
: : :'' it 'at (; lit. iii ; ; ; ) is 1): i. 
"it is shifting the cent 1:1 can tie prer 
it in (; ; ; ; ; it if its v 'kiig ( sit it. 
23. a kii i ; ; }}; clite if the liass is:- 

s' 'ile ... the 'indi: { i , f : : -; it sti, ; 
': k if it’t lies an he'll here is "airie 
; : " A. : a 'd nealisi) for sect ti 

; ; it is if g h ’ e-le skiers. : : 
; it carris', a title set of it's at 
lotile set of it we cani (cks carrieti is tie 
('at'ine for respectively 'igagiisa is as 
shifting this ?cies at ni'ee ei's, 'if it 
set of an o'ks risii ( : 'til if six it 
'an is at : 'el; it al. it'; its c : " : i: ?ai 

sit 

cally shifting the central can the per 
set into an it of is virkii i r it sit i. i. it 
leans for a tutoliatically shifting the site 
cans of the lower set. 

thereby, jacquard mechanism 

24. In a knitting achine if the 'lass le. 
scribe, the ecilitation of a needile bei. : 
} ank of neuxilies at leecile heiei's carries 
the rely, jacard ; echanis for selee if 
an it positioning the needle helpers, a shift 
alle carriage, a doubie set of per ani: a 
double set of lower can locks carried by 
the carriage for respectively engaging and 
shifting the needles and needle helpers, each 
set of eam locks in rising a eit a cally 
and a pair of side cans. the central can of 
the upper set comprising a pai' of shift able 
enhei's. aid inneans for shifting then. 
2. In a knitting macline of the class de. 

scribed, the 'on bination of a feedle heti, a 

thereby jacquart aerialisa ( ; selecting 
aid positining the neediie relivers. ; sift 
aibie ('a Fiage. a do a lie set is f ; if it ind a 
double set of lower ('a in locks carried ty the 
carriage for respectively engaging and shift 
ing the needles and neeille helpers, each set 
of cam locks coil parising a central can and 
a pair of site cans. the central cam of the 
uper sei conprising a pair of shift able 
members and neans for shifting then, i he 
side caims of the lower set “sported for 
shift able movement relatively it the cenfrai 
can, and means for automatically shifting 
them into alterate positions. 

36. In a knitting machine of the class de 
scribed, the combination of a needle bed, a hank of aeedles and needle legs ca, tried for selecting 
and positioning the needle helpers, a shift 
able carriage, a double set of apper and a 
it the set of lower cana ecks carried 
the carriage for respectively engaging airti 
shifting the needes an needle heters, 
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riage, and an upper and lower set of cam each set of can locks comprising two sets of d locks carried by the carriage for respectively cams, each set comprising a central cam and 
a pair of side cams, the central cans of each upper set consisting of a pair of shift able needle helpers, said needle helpers having 
cams, means for automatically shifting one their jacquard engaging ends located in 
cam of each central cam of the upper set staggered relation. A. alternately into their working positions, 32. In a knitting machine of the class de 
and means for automatically shifting the scribed the combination of a needle bed, a 
side cans of each lower set. lank of needle helpers carried thereby, a 

27. In a knitting machine of the class de- jacquard for directly and selectively engag 
scribed, the combination of needle bed, a ling the ends of and positioning the needle 
bank of needles and needle helpers carried helper's, a shiftable carriage, and means car 
thereby, jacquard mechanism for selectively ried by the carriage for engaging and shift engaging and positioning the needle help-ling the needle helpers selected by the jac 
ers, means for rotating the jacquard mecha- quard mechanism. nism and for raising and lowering it there- 33. In a knitting machine of the class de 
by to engage the needle helpers, a shiftable scribed the combination of a needle bed, a w bank of needle helpers carried thereby, jac 

quard mechanism for selecting and position 
it g the needle helpers, a shiftable carriage, 
and a double set of cam locks carried by the carriage for engaging and shifting the 
needle helpers selected by the jacquard mech 

shifting the needle helpers selected by the 
jacquard mechanism thereby to project the 
needles. ... 28. In a knitting machine of the class de 
scribed, the combination of a needle bed, a bank of needles and needle helpers carried anism, thereby, jacquard mechanism for selecting 34. A knitting machine constructed to 
and positioning the needle helpers, means knit an iridescent fabric having a fancy de for rotating the jacquard mechanism and sign therein and comprising a bank of 
for raising and lowering it thereby to en- needles all of the same length and a bank of 
gage the needle helpers, a shiftibie carriage. needle helpers coöperating with said needles, 
and means carried thereby for shifting the means for successively projecting a plu 
needle helpers selected by the jacquard rality of times all of said needles during the mechanism thereby to project the needles, knitting of a portion of said fabric, means 
said helpers having their jacquard engaging for selecting through the medium of said 
ends located in staggered relation. helpers certain of said needles at a prede 

29. In a knitting machine of the class termined time and effective to select any of described, the combination of a needle bed, the needles of said bank of peedles accord 
a bank of needles and heedle helpers caring to the design to be knit, and means for 
ried thereby, jacquard mechanism for select- projecting a plurality of times the selected 
ing and positioning the needle helpers, a needles a predetermined distance beyond the 
shiftable carriage, means carried thereby normal path of projection of the companion 
for shifting the needle helpers selected by needles, said needle helpers having stag 
the jacquard mechanism thereby to project gered ends for coöperation with said select 
the needles, said helpers having their jac- ing means. quard engaging ends located in staggered 35. In a knitting machine of the class de 
relation, and means for guiding the needle scribed, the combination of a needle bed, a helpers. bank of needle helpers carried thereby, jac 

30. In a knitting machine of the class de- quard mechanism for selecting and position 
scribed, the combination of a needle bed, a ing the needle helpers, a shiftable carriage, 
bank of needles and needle helpers carried cam locks carried by the carriage for engag 
thereby, jacquard mechanism for selecting ing and shifting the needle helpers selected 
and positioning the needle helpers, means by the jacquard mechanism, said cam locks 
for rotating the jacquard mechanism and comprising a central cam and a pair of for raising and lowering it, a shiftable car- shiftable side cams, and means for automati 
riage, and an upper and lower set of cam cally shifting them. locks carried by the carriage for respectively 36. In a knitting machine of the class 
engaging and shifting the needles and described, the combination of a needle bed, needle helpers. a bank of needle helpers carried thereby 

31. In a knitting machine of the class de- each having a butt and a projecting tail, 
scribed. the combination of a needle bed, a the tails of said helpers being located in 
bank of needles and needle helpers carried staggered relation, jacquard mechanism for 
thereby, jacquard mechanism for selecting selecting and positioning the needle helpers, 
and positioning, the needle helpers, means a shift able carriage, and means carried 
for rotating the jacquard mechanism and thereby for engaging the helper butts to 
or raising and lowering it, a shift able car. shift the helpers. w 

engaging and shifting the needles and 
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... iii : i: ) is iiig acialine of the class de 
scieti. the 'tabiliation of a heedle bei, 
a k of needii is er's carried the 'ely each 
having a lutt aid a 'ojecting tail, the tails 
of said helper's being located in staggered 
relatio!), jacqua'd mechanism for selecting 
and positioning the needle helpers, a shift 
able carriage, iheans carried the rely for en 
gaging the helper but is to shift the helpers, 
saici mea is a rising a set if can locks 
s'opiising a centrally located caia; and a 
Yai ( ; ; ; litt: le side caus, a means for 
: is liticality shifting said side 'airs into 

aii' (iiite rent positions. 
3S is a iiirii;ing niachie if the , ss, e. 

se: il-fi, he (in bia in f : pati f itserie 
le; sis. :: *; it airl in cli: nisia; it selectiveiy 
engaging arti in sitioni is the needie helpers 
and sported for r; tary and reciprocatory 
}}} is act, eans far reciprocating said 
jacija'i mechanisin and means for rotating 
it in the reciprocation the reof, a shift able 
?tarriage, and means carried thereby for 
shifting the needle helpers selected by the jacqua'd lechanism. 

39, in a knitting nichite of the class de 
s: iihad. } : silipination of a loak (, f siid 
s: 

a ser 
a is . 

edie reipers, acciard nechanisi for 
lecting ind position fig the needle helpers 

a su:it: tied for rotary an reciprocatory 
ii. v . .i'it, eat's fi! reciprocating said 

. . . . . . 

s: 

jaci is 'i recall-in anti hea is for rotating 
is i; iii: "eciprocation thereof, it shift able 

ww. 
F. 'ai sigre, means carries thereby for shift 

ing the is 'sile helpers selected by the jac 
quard tiechanisia, and meals for shifting 
ti, is a riage and sini (lit: it isly operating 
: i.e. i. i*i; : " iterhanism. 

'('. a ki: fig Hachine of the class 
(it:::::::::::: iniiation lanli of 
is rei: 'i 
; : " :::: f: it i? sing lie needle helper's 

reif r is try stri relei; }ocatry 
aid jat 
a fing it et a 

isir ration the eof. (''- 
::::: rid is piety for stilii is tit 

a helpei's selected by the it'guard 
::::: nisi, had jeans for shifting he car 

st triage aii si ji ilianeously operating the jac 
start it's haisir, said inea is in cliding a 
: ; ; ; ; ; it g corterting slid sist ic 

: ; ; fist: , . 
} { }; - it 

if : a k is 
cit: , is far se: ; 2. 

; : 

inist: 

acquai'i i.echanism for se 

i 

9 

and simultaneously operating the jacquard 
hiechanisin, said means including a shaft, 
gearing connecting said shaft to the jac 
illard mechanisia, a can shaft and a can. 

i2. In a knitting machine of the class de 
st:libel, the combination of a needle bed, a 
tank of needles and needle helper's carried 
there V. lat': 'd linecitanism for selecting aud ('sitioning the needle helpers, a shift 
able t'at'i'iage, as upen' and lover set of 'an 
{cks carried is the 'arriage for respec 
t is gly engaging a uti shifting he nee, is an 
neer's he jers. an a seat is fair rising 'er 
t::ii) (; f { } {: an iceks out if era: it: 

4:... in a iiitting machie of is is - 
st it ext, the 'Guilliaioi) of a is eite ine, 
iank of needles and needle helpers carriest 
the 'ely, jackard techanist for selecting 
and rositioning the needle heel's, a shift - 
able t'ai : iage, a per and lower set of train 
cks arried by the carriage for respec 

tively ens: if g a siifting the needles and 
needie heliers. each per set of 'an ?ks 
inclidiig a pair of shift: ble canas, at 

it as for thiro wing the 'it of each pair 
if f { } ei'ai in drug tie pe'a ton of the 

a 'vil: 'it in echanisa. 
. It : kitting machiie of the class de 

seri''': the 'iii! (tition of a teetiie bed, a 
a k if it's ties it needle hier's carrieti 

the '''y', it 'tis; it nech: nism fir selecting aid sitioning the needle helpei's, a shift. 
alie "a 'riage, in per and lower set if can 
locks carried by the carriage for respec 
tively engaging aid shifting the needles and 
needle helpers, each it per set of can locks 
cli?ting is air , f shiftale citins, means 

f' throwing one 'an of each pair out of 
ei'ati in it is, the speration of the jac. 

'illard rehanishi, and great is for automayi ('ay shifting skin of the lower set of can 
l}{ks luring the shifting lovenient of the carriage, 

45. A knit is: achie constructed to 
kit an iridest ent fairie having a fancy de 
siri li ei ei i : ) cit risiasr a 1:it: if nee 
'ties : it it the sire eigti and a banik of 
needle helper's et 6;erating with said needles, 
ne: as its sticcessively projecting a plurality 
of tires at of saic needles during the knit 
{ing of a particit of said fabric. means for 
sidering titriigh he medium of said help 
it's terri if sail needles at a predetermined 
; it it aid effective to select any of the needles 
f said : k if needles according to the 

rtesiri i () is knit, and means for projecting 
a piiriity times the selected needies a 
'ecies ruinel disiance beyond the normat 

in f : "ojection of the Companion needles, 
; : i , "eile helpses having guiding sirts and 

; located the rein for guiding said }:{iei's. 
4*. In a kittig achine of the class de 

ise rised, the combination of a needie bed, a 

65 

70 

5 

S5 

95 

05 

() 

5 

2 

25 

  

  

  

  

  

  

  



5 

0. 

5 

20 

25 

30 

50 

55 

30 

O 

i:ink , f neeles 'aired thereby, a shift able 
s'ari is re, in eas cirried thereby for shifting 

e l'etles the rely to project them and 'tii 
rising R set of t'ai it is 'in uprising a ten 

trally ti attic'; it as a pair of sile catas, 
sai' ('ent is lly locate clean curial g a jail'. 
: f -hittitle t'ai is a linea is for raising and 
weig lit () -, ( ' ', ('as ( ' (ne (f 

the iii! epeitiently if the other and con 
rising a jail" (f recipi' (': t or v iii) - 'ti) - 

ict eit with s, it is an a slicity inlet inli'i' 
having "I sir! ('e - 'i is ei'at it is with sail 
pins. 

... I a knitting is a 'hit' if the tia; - tie 
stil'il, the 'tii: it in of a lettle is . . ; 
l; k if it'' it's '; iiie, '' i \, : -; if it 
(a 'riars', i.e. i - '; 'ri'? '''A it is: 
th. It lies the rely to project then a iii ("in 
rising a set ('an ticks 'on prising a ''}- 
'a locate '; if all a air of site eans. 

sail ('ent rally line: te' (': in contrising : :til 
of shift: he calls, it's fir 'aising at 
lowering loth of sail ('ent'ai cans (); it 
them independently of the other an iron 
prising a pair of retir cat (try its 'in 
nected with saic cans and i siling lite hier 
having ('a strfaces coil crating with silii 
it is, a it is k if need helle's als, cai'i it's ly 

said ic it sit it eig age the ice it's, a 
set if can locks ('; 'riett is sail carriage 
an operative to shift the leece beliners, all 
near for selecting t ( ) estle elbe's, 

S. In a knittitg a line of the la -- tie 
scribed. tie ('onitation of a net it' et a 
tank of neetles and a bank of needle hel's 
carried the rely, means for select it if it it 
positioning the celle helpers, a sift; it 
carriage, and means 'a 'ried ther, is for re. 
spectively eig; gigant sifting the left lies 
: settle is les. 

4:). If a kittig machie if the 'lass (- 
- 'is'. . . . . 'silii: i , , , f : tact is is . . ; 
l: , , fee. It i?: i , , , is if need it is : 's 
(a 'fied the rely . it'; ) is for site: ; ; ; ; ; ; 
positiing the net is helive'... a sii it all 
arriage. : it it; eit is a "'it' the 'ely for 'e- 
spectively engagiiig and shifting hi' eedle 
a neetle refer's and coil prising two sets 
of ille ("a) is it'lks. 

5). In a kiitting a? hit c of the tiss e 
scripts, t ( ' 'I li: ; ; it if a let (i.e. e., a 
!ak of ns' lies it i: ; its f necile hiers 
'a'ried thereby, ie: is first 'c' inor a tact (). 
sitioi ig li: nir -'l' : 'leis. si: i title car 
ri:ire, and near tra 'is', tie : y f 
spectively engaging at - i) { } is i; 
an neoli hellers, and irriving t , set 
if double t'ai (), is, on s'i having a part 
the eof a ti stable. 

1. knifting inaching of the 'lassie 
krilled, the coin hinati i (if a needlo bed i ; 
bank of teedles and a tank of neidle helpers 

i 'arried thereby, neans for selecting and po 
sitioning the needle helpers, a shift able car. 
riage, and means carried tierely for re 

locks ('; it rising : 
it it a air (if its 

f cat it flk- and i ; cil set 
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spectively engaging and shifting the needles 
: in celle it'lie's aid "imprising two sets 
(if li late cat locks, tile set laving a part 
thereof skii title int) and it of their work. 
ing position. 

2. In a knittig machine of the class de 
scribed... the combination of a needle heal, 
a bank of needles said a bank of needle 
helpers, carrie thereby, means for selecting 
and positioning the needle helpers, a shift 
able carriage and means carried thereby for 
respectively engaging and shifting the 
neeriles and needle helper - and coal rising 
two sets of doli cai) it iks, ini set having 
* 1: if there if a tonatically shift alle. 

53. In a knitting machinie of the ciass tie 
- ied the torn initiati: I of a niece led, 
a bank of needles and a bank of needle hei 
is carried the rely, neans for selecting an il 
positioning the nee ille helpers, a shift able 
('riaire. : : -i : it a two set of cai 
licks "a 'riel iy the carriage for restitively 
engaging it is shifting the needles an:l 
needle helper's, each set 'omprising dupli 
at - is of t'ai : ; ; ; ; each set of cann 

i estri v iocategi (at 
f: i: ; ; a tria Figar 

rare vyay, in it.' " i is tie tei" sets of 
t'ai () is sist riel f : a distability in 
the centrality or as 'ai - if the per sets 
f : iii orks sliported for shiftahle move. 
in inity art ('i of their working posi 

1 it is, reas for shifting either or both of 
sai it "a fins it is it of their work. 
ing is sitions, the side caims of the lower sets 
, f 'ali leks supertel for shift able native 

3: . 

i:' ') a in eans for a if a tichy si: i: It is 
s: er side rains to it we tie of each 
set x , it is tier is striar raised. 

, , ; ; ; ; ; ; ; ; ; ; ; ; ; ; f { } e i 1 -s. - 
ii. i. t. iii; ; ; ; ; ; ; ; ; ; ' ' i' to , ; 
ink of eities ::: a -alk if net (ii) - 

c, is ' ' ' is tire it isy, tip, ins fry . . . . ; ; ; ; ; ; ; ; 
si: ; ; ; ; ;r it is 'ei it: '... . . . ii: ; ; it 

c: ' , s: , ; , ; } arti i is Wei' - ei 'a in 
in is . . it irri i v the arriage for -r spectively 
engaging a shiftig the net-les ind needle 
helper... 'ach set 'tising di'i i e sets 

f : . . . it'lk:- 'o- 
risis: a ?eni rity or 'i', 'a an i al' 
if sile ans f: "ining : in ; is a ince w; i. 
is sit ('ims of the sitti' sets if t'an licks 
-ierted for it is i; it , ; ; ; the ces 
; : is eate cats if the tier sets of a 
}; clis sported for shiftale movement int) 
in it if tieir working positions, nea is 
s', ir shifting either , ; both f said centrally 
It cated eams into and out of their working 
positions, the side rains of the lover sets of 
fam leks supported for shift: ble mye 
inent, and means fir attematically shifting 
said lower side ('ins to lower one of eath 
set while the other is being raised. the said 
needle helpers having their tail entis located 
in staggered relation. 
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55. In a knitting machine of the class de 
scribed, the combination of a needle bed, a 
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 can 
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 means for automatically 
shifting said lower side cams to lower one 
of each set, while the other is being 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 a bank of 
needles all of the same len and a bank 
of needle helpers coöperating 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 medium of 
said 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 coöperation 
with said selecting means and also having 
guiding slots and means located therein for guiding said helpers. 

57. in a knitting machine of the class de 
scribed, the combination of a needle bed a 
bank of needles, jacquard mechanisin for 
positioning the needles, a shift able carriage, 
a plurality of sets of cam locks carried by 
said 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 shift able carriage, a plu 
rality of sets of eam locks carried by said 
carriage for shifting the needle helper's se 
lected by the jacuard mechanism, and 
means for operating the jacquard mecha 
nism thereby to position the needle helper's 
a plurality of times during each shifting 
movement of the carriage. d 

59. In a knitting machine of the class de 
scribed, the combination of a needle bed, 
a bank of needles, a bank of needle helpers 
provided with tails located in staggered re 
lation, jacquard mechanism comprising a 
series of cards for selecting and positioning 
the needle helpers, a shift able carriage, a 
plurality of sets of cam locks carried by said 
carriage for shifting the needle helpers se 
lected by the jacquard mechanism, and 
means for operating the jacquard mecha 
nism whereby one of said cards will select 
a 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 
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series of needle helpers for another set of 
said cam locks. 

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 mechanism for selecting 
and positioning the needle helpers, a shift 
able carriage, and means carried 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 
and also having slots and means projecting 
through said slots for guiding said helpers. 

6i. 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, a shift 
able carriage, and duplicate and spaced 
means carried thereby for shifting the 
needle helpers selected by the jacquard 
mechanism thereby to project the needles, 
said helpers having staggered ends. 

62. 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 lechanism 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 
mechanism thereby to project the needles, 
said helpers having slots and means pro 
jecting therethrough for guiding the helpers. 

63. a knitting machine of the class de 
scribed, the combination of a needle bed, a 
hank of needles, a bank of needle helpers, 
jacquard mechanism for selecting and po 
sitioning the needle helpers, a shiftable car 
riage, a plurality of sets of cam locks car 
ried thereby for shifting the needles, a plu 
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'ality of sets of cam locks also carried by 
sail carriage for shifting the needle helper's 
selected is the jacquard mechanism, said 
needle helpei's having staggered ends co 
operatiig with said jacquard mechanism. 

(54. 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 mecialism for selecting, and posi 
tioning the needle helpers, a shiftable car 
riage, a plurality of sets of cam locks carried 
thereby for shifting the needles, a plu 
Itality of sets of cam locks also carried 
by said carriage for shifting the needle 
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helpers selected by the jacquard mecha 
nism, said needie helpers having stag 
gered ends coöperating with said jacqtkard 
mechanishi and also having slots and Haeans 
Eising therethrough for guiding said helpers. 

Signed at 1821 Park Row Building, Ney, 
Yerk, N.Y., this 30th day of March i9:. 

JOSEF KNER. 
SDNEY WE RMS. 

Witnesses: 
C. S. WEED, 
F. E. Boy CE. 


