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needles of the dial stand in pairs alternati 
with pairs of the gylindernodlas, ". . 
a vertical sectional view of the invention with 

! parts in elevation, the view being taken from 6t 
... Fig. 5 is a vertical nees 

Knitting Machines, of which the following is tional view at right angles to Fig. 4. Fig. 6 
sitecitiention. in a planview of the dial-cap and cylinderican 
It is the ubject of my invention to provide ring with part anociated therewith Fig. 7 

a circular-rib-knitting machine in which the is a side view of the means for controllingone 6, 
rrlation between the two sets of needles may of the cylinder-cams intendel to cause stitches 
be nitristically changed for the purpose of lobe dropped from the cylinder-needles. Fig. 
producing lifferent affects in the fabric. 8 is a bottom plan view of the dial-cap showo 

in carrying out my invention I employ a ing the dial-cams. Fig. 9 is a detail vicw of 
the ring forghifting the dial, and Fig. 10 is a 7. 

relative irrangenients - a between the cylins plan view of the ring of Fig. 9. 
der Niki dial needles-. Incan Rre provided in the drawings, in the cylinder, and the 
whereby the lily leatontically shifted dial of Aubstantially rulinary construction. 
circui?'r"ntially, Nc that the needles uf the The carn - ring 3 of the cylinder is rotated 
dial and cylinder are changed from a one-And through a ger 4, And the dial-cap 5, rary- 7s 
nine to a two-and-two relation, or the revere--ling the cans for the dial-needles, in rotatel in 
that in, frn an arrangrinent in which the the ordinary manner by connections with the 
needles of the lil all cylindler alternate sin cylinder-cam ring, incling the vertical ports 
gly with each other to une in which pairs of 6 and the cross-piece 7, suitably tonnected to 
the lin-lettles alternate with pairs of the the shaft 8, which rarrio the said dial-cape 
cylinder-needles, the former arrangement pro- with its can. The cylinder is stationary 
ducing in the fabric ribs alternating singly or ; and is supported upon the be ring of plats. 
one and on and the latter producing ribs al- 9 of the mini-hire, and the dial is supported on ternating in pairs. In producing stocking the shaft by means of the collar 10 and is 
with a welt at the top provide means fur al-' held stationary origainst rotation by a tug 5. 
tering the relation between the Heerles fre t, projecting from its side in a manner here 
the furiation4f the welt, while the lous I. in after leiscrld". hell on the lint and cylinder needles in in- Firs. 2 and S illustrate the two positions 

he it known that , KANK B.W.I.A., a 
citizen of the United States, residing at Nor ristown, l'ennsylvania, have invented certain 

ind-one elation.-in producing such a stock- of the dial and cylinder which the present ing pertain changes arihile in the knitting - embodiment of my invention is capable of 90 
for it ?tarre, to provide in series of long kop making them.Rune, from the figure it 
knit on one set of neelles fur the prone of will been that the needle of either the dial 
making Adivision between the portions of the or cylinders are unequally spaced, apartor, 
fabric to be separated, the saillong loops be- in other words, they arearranged, in pairs. 
ing Adapted to be raveled out, and myna. In Fig. 2 the dial aid cylinder are in E. 9s chine is organized to automatically control sition assumed by then when it is desiredt. 
the knitting, devices to secure the necessary knit one-and-on-i. e. with the needles of changes in the character of the knitting. the dial alternating singly in position with 
The invention consists in the features and those of the cylinder. Now by shifting the 

cunbitation and arrangement of parts herein. dial in the direction of the Arrow in Fig. 2 loo 
after described, and particularly pointed out the two needle-beds will assume the position 
in the claitant, shown in Fig. 3, in which the needles of the in the n-companying drawing, Figure 1 is cylinder and dial alternate in pairs in relative 
froit view of a knittiric-machine embodying ition, pair of needles of one row stand 

ny invention, 'if, is a view in the naturing opposite the space between air of her 105 
of a diagram, showing a portion of the dial diles of the other row. This latter Arrange 
and cylinder with the needles of these beds are ment will give a two-and-two Arrangement of 
rangel in one-andone relation- i.e., with the the ribs in the kniel fabric. In order toe needle of the dial alternating singly in posi-cure this change in the relation, between he tion with those of the cylinder. Fig. 8 is a needle-bed, means are provided for shifting to virw aimilar to Fig. 2, but with the needle- the dial, with its needles, circumferentially in 
bud altered in position, so as to make the one direction to change from one-and-one knit 



ling to two-and-two and in the other direction 
to change from two-and-two to one-and-one 
knitting. This means comprises a ring 19, 
arranged within the cylinder and supported 

so the barring of the machine, where it is adapted to be turned circumferentially. The 
ring has a notch 13 in its under edge onrned 
by a lover 14, pivoted at 16 to a bracket 15, 
secured to the of the machine. This lee 

evris operated frog an arg pianodon. 
... shaft 18, pupported in a bracket 19, and 

bracket secured to the base-ring of the 
machine. is shaft has pinned thereon an 
arm 90, carrying a roller 31, bearing on the 

is blocks, pr rn-piece of a pattern-wheel 
91, which is fixed on a shaft 29, journaled in 
the frame and operated from any suitahle form 
of pattern mechanism. The ring 12 has a fine 
ger 28 up therefron, which lies on 

so one side of the lug 11, and a lever 24, pivoted 
at 95 to the ring has one arm 94' extending 
up on the other side of the said lug. Thisler 
ver 94 has its horizontal arm borne upon by 
a crew 25, Ortending through the ring, and 

ps by this acrew the position of the lever in re lation to the lar 11 may be changed to suit 
different of fabric, it being understood 
that in this class of machines the fabric paeoes 
down between the lug 11 and the part or log 

go which cacts there with to hold the dig in 
Contact between the lever 14 and the 

, gver 17 ig obtained by a crew 26 pansing 
through th lever 14 and bearing upon the le. 
ver 17. By this arrangement accuracy many 

ss he obtained in the action of these parts, and the screw may be set in any desired position 
by the lock-nut 2. A stop-?crew 28 pages 
through a part of the bracket 16, and this may 
blocked in any position to which it may be 

40 adjusted by the nut 9. 
henever the dial is adjusted circumfero 

entially in relation to the cylinder, it is neces 
nary to retract the needle-cam of the dial, ho 
that the needle may be drawn in to their full 

45 xtent for the purpose of allowing the shift 
in action to take place without conflict be 
tween the dial and cylinder needles. In id 
dition to thin certain other adjustments of the 
knitting devices must be effected, and for this 
purpose the wheel 21 carries another 
set of pathern blocks or pieces in addition to 
the netmentioned above. This set (indicated 

rally at 80) acts upon the roller 31 of A 
ver 89 pivoted to the machine-frame at 88 SS and having a broadened end 34 for operating 

vertically a ?tem 85, carrying on its upper 
and Alisk 89, which ia adapted to operate 
aren diaponed in various positions about the 

' ' '...' anchine and connected with the knitting de 
& fo vioes for operating the name. 

'''''''For operating the dial-eams inwardly in 
'order to retract all the dial-noedlen prepara 

' ' ' tory to the operation of ahifting the dial with 
'' its needles in relation to the cylinder and its 
6s needles a link 87 is used, having a pin 88 ex 

OOOO1 

tending through a slot 89 in the dial-cap and 
connecting with the wing-cam 4), Fig. 8, of 
the dial-needles, said wing-cam being pivoted 
at 4:l and having connected with it an outer 
cam-section 42 by means of a link 43, so that 70 
the outer section will move in unison with the 
wing-cam And maintain at all times the came 
path for the needles of the garne shape and 
width to exert. A perfect control over ?aid 
needle, Think rufifred connects with is an arm at 45 dustably, Anid arm being on a 
shaft 46, journaled in the rotary can-ring and 
having rigidly connected therewith an arm 47, 

into the path of the disk 36 when 
said disk is adjusted into the horizohtal plane so 
of the arm. hen the arm 47 is struck by 
the disk in the revolution of the nachine, the 
dial-cam will be shifted inwardly, and the dial 
needles will then all be retracted, go that the 
shifting of the dial circumferentially may ss 
take place without causing the needles of one 
set to eth those of the other set. The arm 
48 on the shaft 46 is for returning the con 
nections and the lil-can to their former po 
sition when the disk 36 in lowered into the 
horizontal plane of this arm. This arm is on 
a shaft which is geared, as indicated at 49, to 
the shaft 46, this connection and the general 
action of these parts being well known in the 
Art, v 

Mechanism is also provided for forming 
lone courses in the fabric, this being gener: ally of known construction and consisting of 
the port 50, connected with the cam 51 and 
adapted to be depressed by a screw or pin on 
an Arn 52, which arm is on a shaft 53, jour naled in the rotary caling or cam-cylinder, 
nil shaft having an arm 54 fixed therenn to 
be uperated by the disk 56 and a second arm 
55 on a shaft 56, journaled in said casing and 
geared to the shaft 58. These arms move the 
arm 52 in and out, according to which one of 
them is operated by the disk 36. 
At a certain point in the knitting between 

where one garment is finished and another one 
started it is the function of the machine to 
knit reveral courses of long loops on the dial 
needles to make a clear line of division be tween the two garments for the purpose of 
raveling out and separating the garments. 
The means for accomplishing this consists 
partly of the cam 57 of the cylinder-needles connectel with poss.oxtendin up through 
the cana-ring and having a laterally-arranged 
roller 60 at its upper end, Raid post being I su 
lifted at certain times by an arm 61, having 
an incline 63 thereon to work inst the 
roller 00 and under the same. This, arm 61 
is fixed on a siraft'63, journaled in the cylin 
der-cam ring. The shaft is operated one way 
by the arm 64, fixed heroon and in the other direction by an arm 66 on a f (6, journaled 
in the cam-ring, the two shafts being geared 
together at 67, Fig. 7. When this can is in 
its uppermost position, it raises the cylinder- 130. 
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needles to such a height that the threads there- practice. beyond their latches, so that when the take the thread froin the thread-guide serve 

retracts immediately thereafter with 
out taking thread under action of can 57 the 

S long loop lengths measured by thcre needles 
acrons the Atems of the dial-needles are cast 
of, leaving long dial-loops in the fabric for 

st 

raveling and separating the garments, 
In the operation of the machine we will stip 

pose the needler are arranged two and two, 
an in Fig. 3, and when shifting or racking 
of the dial is to be perfornied to change the 
arrangement of the needles to cine and one 
(whether to continue knitting one and one or 
to form the welt) the first action which takes 
place is the raising of the disk 36 to its high- d ition, to be in line with the upper unodial find cylinder has been charged circum est pos 

to near of long lengths of threnal across 
the dial-neelles furtle course or courses to 
be raveled out. Several of these long loop 
courses are now knit on the dial-needles, the 
stripping-cam E7 in its action following the 
cylinder stitch-cam and dropping the tired 
fron the cylindcr-titles. When pattern 
block r strikes the roller 3 of the disk-lever, 
shil lisk 3?i is raise into line with lever f4 
of the can 57 of the cylinder, this lowering 
thi: sail gain so that the cylinder-necdles after 
receiving the thread will hold it, at this 
legin to knit again in conjunction with th: 
dial-needles; but its the relatin the twin the 

47 of the pair of levers - 48 for Eris's as toy descript", the kaiting 
the clial-cam, so that the dial-ci in will be op 
(rated inwarily And the dial, neillo will be retracted throughout the whola : cit of the 
inchine, in order that the racking nity take 
place without interference on the part of the 
ncellor which would otherwise occur by the 
projected dial-needles atriking the cylinder 
intelles, "This elevation of the lisk 30 takes 
R by the roller 31 on lever 32 being lifted 
by the block a on the pattern-wheel. After 
the dial-cam is shifted inwardly and the dial 
needles art all retracted the dial is 'racked" 
or shifted circumferentially by the roller 21 
on thic lever 20 being lifted by the pattern 
block h, tail lever reting through the "on 
nections 14 1223, clericrixed, to shift t lic till, 
no that its neilles will alternata singly with 
the cylinder-nexles, giving (lien a one-at 
one arrangen it. A civil it: is is ow knit in 
the evlinder-needle's with tic ticelles in this 
positiuti. The roller of the disk-lever 32 now 
falls to block ', which brings the likk 36 in 
lino with the lower lever 48 of the dial-can, 
80 that the lial-ea is rentored to or rative 
position, and the dial-ncelli's begin knitting 
again. The next action lekircrl is the kit 
ting of long loop on the lial-in (roller for step 
a rating the garinents by raveling out these 
long loops and for this action the stitches are . 
dropped from the cylinder-needles, and these 
needless then singly ineasure off the long loo 
length? (in the dial-needle for the foration 
(if the lung dial-loop on the lin-Icelle. For 
this effect of dropping the stitch's fri in the 
tylindler entedler the roller 31 of disk-lever 
22 next drop to block t. williul lowers disk 
36 into line with lever 65, which lever when . 
moved inward rail the can 7 of the cylii - : 
cker, at that the titcles will be ilroxyl from 
the cylinder-noodle wcase their initelli's are 
raised to high that textitches get low their 
latcher, and when the nitrille retricts intler 

in 57 the Mtitch is alrappil, it . Retion of 
thread is taken as this it'll retricts. "Thi" 
can 57 is a strcial ran Hill is index"nil"nt if 
the titclican of the 's littler, which is li 

or the trili' if the loss of the lial in 'yl 
inter-neell's will low it on hill line. '' is 
kitti y oth k(lth of Irill' initiately 
ricetter the kiting of the well at the cy. 

inter-needles, 
both sets of needles jointly, littl then the arts 
ar: set for fining the welt is fillipws: W. 
lock?' strikes the roller 3 of the lisk-lever, 

tle disk 3 will be raised again its lite with 
the upper lever 4, controlling the dial-cut, 
and the lial can will agait i? shifted it 
warly, so that all the dial-intells will his re 
tract? to kit the welt (on the cylinder-net 
lies. arid als. it or le" that the dial inity be 
racked or sligre fir unafir"ntially to change 
lie relation met wi'en the lial and cylindler 

rhi'i'illes, and ti' attri-whiti cottiring to 
It tatt rig titat it frt brin tin' this roll?' 

1 if the racking 'stinections 1 + 2, allow 
ing a spring is to rit a? the ring 1:2, and thus 
shift the dial in relation to the cylinder. 
Frn ti (it: the litrelles were throw 
liff operation by the inclinec ('ilge of the 
fol'k fantil the tint his reached by tie 
roller of the lisk-lever 31, tie incline is 
knitting wilt t'air's on the cylintler-ne?tles, 

; the arrangement i? the nectiles remaining (n) 
and on", this dial-inci'llies, however, retain 
ing inactive all this time. "I'lic next clininge 
is the racking if the lial back to the two-and 

: tw. Irelation, which takes plat': when tie 
roller 2 drops off if oil it. The nicline ?' it it in its kitting t-lin wilt, tiltil the 'iller 31 
of the lisk-lever tropk off of bint l anal 
shifts the lisk (, so as to ratist th' lial-ner 
tler to i? again thrown into Kratii to knit 
tli ril fabric: two all two. This two-it 

: two relation is now naiti thin'il Ittil the cliff 
at this to of this still kit r-l' is collapletel, 
tilt it' th' throwing inwaily of ill tilial 
netti's all the ricking taki's lai'i with the 
lisk-riller 3 and thriller 21 arrive, respc 
tively, at the points k at ul. "I'll knitting 
w illugs to it at Il () is that "it in this 
it in its u :ind arrive it this lisk-roller 

cil aid lit. rollier 2, ri's wi'tively, with the 
's cated adjacent the throul-guilt, usin or linary it wu-tilt withositiuin will be rustallel. 

The necdles of the cylinder which 

Only one ent's? is knit by. 
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Briefly stated, the actions, through which ling out of action of the dial-needles and the 
the machine goes, as above described are as knitting of the welt on the cylinder-needles, 
follows: Starting with the needle-hods having nears for shifting the dial back to the two 
their needles in two-and-two relation operate and-two relation of the needles, and means 

5 the dial-cam inwardly to withdraw needles. for bringing the dial-needles into action to re 
Rack the dial circumferentially, so that the suine rib-knitting in two-and-two order, sub 
needles of the dial and cylinder are in one-and- istantially as described. 
one order. Knit a course with the parts in 2. In combination, in a circular-knitting 
this relation. Restore knitting on the dial- machine, a dial and cylinder with the needle 
needles in conjunction with the knitting on cams, means extending within the cylinder 

o 

O 75 
the cylinder-needles. Dropstitches from the 
cylinder-needles and knit several courses of 
long loops on the dial-needles. Restore cyl 
inder-knitting in conjunction with dial-knit 
ting. Retract all dial-needles to permit the 
cylinder-needles to knit the welt. Rack back 
to the two-and-two relation of the needles and 
continue knitting the welt. Then throw the 
dial-needles into operation, and thus complete 
the Nelvage-welt. It is immaterial just at 
what period in the formation of the welt the 
racking back takes place to the two-and-two 
relation of the needles, as the welt will con 
tinue to be knit on the cylinder - needles 
whether the relation be one and one or two 
and two, as the loops will be held on the needles 
in une-and-tune relation though he needles 
nay artially be in two-and-two position. 
The mechanism herrin described can be ap 

s 

eaving the two-and-two feature out entirely 
arl having a cylinder all lial cut regular ... 
that is, all neces equal listances apart, and 
racking this dial-reelle from its position bu 
tween one pair of cylinder-ncedles to the cen 
tral position of the next pair of cylinder 
nerdles, thus producing a salvage-welt in the 
same nnnner as it is produced on a two-and. 
two fabric-...-and, further, the mechanisian can 
be used for producing a zigzag or fancy rib by 
racking forward and backward step by step 
Nt rvery second or third revolution of thema 
chine the distance of two or nore needles, 
For example, the dial-ncedles are thrown in, 

35 

40 

lied to a regular one-and-one arrangement, 

from below for engaging R part of the dia 
for turning the same circuinferentially, and 
automatically-operating means for moving the 
said ineans consisting of attern mechanism, 
substantially as described. 
3. In combination inn circular-knitting 

inachine, a cylinder aid dial, pattern mechan is me title ring laving a portion extending 
within the cylinder and engaging it part of 
the dial for turning the same, substantially as 
discribes. 

4, in combination in a circular-knitting 
machine, a cylinder and dial, a ring within the 
cylinder laving engagement with a part of the 
dial, and pattern mechanism for turning the 
ring, substantially as described. 

5. In contin: ti)n with a dial, a cylinder, a 
ring within the cylinder having engagement 
with a portion of the tial, a lever engaging 
the ring and pattern mechanism for operat 
ing the ever, substantially as described. 

3, in rollinition with a dial and cylintler, 
a ring adjustille' circumferentially and hiv 
ing an arti, at it at adjustible lever for en 
gaging it part of the dial, and in?ans for turn 
ing the ring autonistically for changing the 
position of the dial, stilistantinly as described. 

7. In collination, the dial and cylinder, a 
ring within they littler having engagement 
with a part of the lial, a lever for operating 
the ring, An arin for operating the lever, a 
rock. shaft carrying the snid arm, a pattern 
wheel and an arin on the rock-shaft operated 
by thic said attern-wheel. substantially as de 

So 

8 

9. 

O 

to 5 

o the dial racked forward, and the next revolu- scribed. 
tion the dial-needle thrown out, the next revo. 8, in cumbination in th circular-knitting 
lution the dial-needles thrown in and recked machi!, dial, a cylinder, inct:dle-?hi:15, tie is forward, this operation being repeated two for Adjusting the said noedle-l'airls, cousisting 
or more times, and then racked back a needle of a vertically-movable lisk, a vertical shaft 
at time until the normal position or starting- having arms to be operated thereby and a link So is 
point is reached. 

claim as my invention 
1. In combination, in a circular-knitting 

- machine, a dial and cylinder with the needles 
and needle-cans, means for retricting th: 
needle-cam of the dial, means for Rutonatic 
Sgt. the relation between the dial 

an cylinder from a two-and-two order of the 
needler to a one-and-one order, means for re 
storing the needle-can of the dial to knitting 

Aition, neans for causing the cylinder-ne?: 

55 

les to drop the thrond and to aid the dial 
needles in the formation of long loops, means for causing the resumption of knitting on the 

5 cylinder-needles,and the retraction and throw 

connection froin the shaft to the clial needle 
rnm, a pattern-wheel with coinctions to the 
said adjustifhgneans, and connections from the 
said pottern-wheel to the lial for alliusting 
the same circumferentially, substantially as 
described. 

9. In combination, in a circular-knitting 
I machine, a dial, a cylinder, the knitting-enais, 
a cam for une circular row of needles inclapted 
to operate the same to throw of the stitches 
of all the needles of that row, and neans for 

: stantially as described. 8 . . 8 
t0. In combination in a circular-knitting 

machine, in cylinder, a dial, needles and cans 

antomatically controlling the slaid cam, sul 

20 

as 

I 30 
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therefor, a lug on the dial, a peturn-wheel, a to operate the same to throw of theatitches 
rock-shaft operated by the said tter:wheel, of all the needles of that roy means for auto 
a connection extending from the said rock- matically controlling the said eam and means is 
shaft within the needle-cylinder to engage the for automatically changing the relation cir 

Slug ou the dial, a vrtically-arranged shift curferentially betwoen the cylinder and dial, 
connected with th: lil-earn and means Ad- suistantially is described. 
justable vertically and controlled by the pat- in testimony whereof affixony signature in 
tert-wheel for turning the said vertical shaft presence of two witnesses, 
substantially as described. RANK B. WDMAN. 10 11. In coinbination in a circular-knitting Witnesses: . 
machine, R diala cylinder, the knitting:cans (AIRIE ANDE, 
a cam for one circular row of needles adapted Avo LA RIC. 


