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. . . ; 

To a 7. it foom it may concern: 
Beit known that I, LOUIs N. D. WILLIAMs, a citizen of the United States, residing in Ogott Z, Montgomery county, Pennsylvania, 

5 have invented certain Improvements in 
Knitting-Machines, of which the following 
is a specification. ... My present invention consists of an im 

. . . provement in the knitting machine for which 
Io Letters Patent No. 714,998, were granted to 

Robert W. Scott and myself on the 2nd day 
of December, 1902, as assignees of David C. 
Bellis, the object of my present invention 
being to so construct a machine of the char 

15, acter specified in said paterit as to cause it 
to produce a fabric, which, while of the same 
general character as the fabric produced on 
said patented machine, differs specifically 
therefrom said improved fabric forming the 20 subject of application for patent filed by me 
of even date herewith. In the accompanying drawings:-Figure 1, 
is a sectional view of sufficient of a knitting 
machine to illustrate my present invention; 

25 Fig. 2, is a sectional view, on a larger scale, 
of part of the machine, illustrating one of 
the operations of the same; Fig. 3, is a plan 
view of the needle dial and needle cylinder 
of the machine; Fig. 4, is an inverted plan 

go view of the dial can plate, and Fig. 5, is a 
view of the cams of the cylinder cam box, 
displayed on a flat plane. 
The machine, in its general construction, 

is similar to that of the prior patent, the ver 
35 tical needle cylinder being represented at 1, 

the needle dial at 2, the cylinder cam box 
at 3, and the dial camplate at 4. The needle 
stylinder and dial may be stationary and the 
cam carrier may be caused to rotate, or the 

4o reverse construction may be adopted if 
desired. A series of yarn guides 5 are employed for 
feeding yarn to the cylinder ERE and a 
lesser number of yarn guides 6 are employed 

45 for feeding yarn to the dial needles, there 
being in the present instance, six cylinder 
yain guides 5 and three dial yarn guides 6, 
as sinown in Fig. 4, the cylinder cam box hav 
ing, as shown in Fig. 5, a number of sets of 

5o cams corresponding with the number of cyl 
inder yarn guides, and the dial camplate have 
ng, as shown in Fig. 4, a number of sets of 
cal. s corresponding with the number of dial 
yarn "ides, so that the needles of the cyl 

55 inder and dial will be projected to receive 
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the yarn from their respective guides, the cylinder needles being projected when the 
dial needles are retracted, as shown at the 
right hand side of Fig. 1, and the dial needles 
being projected when the cylinder needles 
are retracted, as shown at the left hand side 
of Fig. 1. Owing to the fewer number of dial yarn. 
guides and the fewer number of sets of dial 
plate cams as compared with the yarn 
guides and cams of the cylinder, the fabric. 
formed upon said dial needles will have a 
correspondingly lesser number of courses of 
stitches and it will also have a lesser number. 
of wales of stitches, for, as will be observed to 
on reference to Fig. 3, the dial has a lesser 
number of needle grooves than the cylinder, 
having in the present instance only half as 
many, hence the fabric produced p the 
machine shown and described will have in one web, namely that produced upon the dial 
needles, only half as many wales of stitches 
and half as many courses of stitches as the fabric produced upon the cylinder needles. 
By reason of this construction coarse yarns 
can be used in connection with the dial needles and yarn guides, and such yarns can 
be composed of linen or other fiber possessing 
much less flexibility than cotton or wool, 
thus permitting of the use, for one of the 
webs of the fabric, of yarns of a character 
which cannot be used in machines offine gage. 

as shown in Fig. 2 so as to permit of this de 
sired projection of the special dial needles 
without, however, losing control of the other and longer-butted dial needles at that point. 

It is immaterial what fractional relation 
the needle grooves and yarn guides of the 
dial bear to the needle grooves and yarn 
guides of the cylinder, although in practice 
we have found that good results are attained 
when the cylinder has twice as many needles, 
yarn guides, and sets of operating cams as 
the dial. , 

75 

5 

Certain of the dial needles have longer 
stems and shorter butts than others, these 
long stemmed dial needles being acted upon go 
by a cam 7 of the dial cam plate so as to be 
projected at such a point as to receive yarn 
from one of the cylinder yarn guides 5, there 
by forming upon these special dial needles 
loops or stitches of yarn drawn from the 95. 
other web and serving to tie the two webs together at appropriate intervals, the knit 
ting cams of the dial cam plate being recessed 
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The advantage of my invention may, in a 
measure, be obtained by employing a lesser 
i; in ber of dial yarn guides or a lesser num 
heir of dial needles, only in respect to the yarn 

ides and needles of the cylinder instead of 
as loying a lesser number of both dial yarn 

ies and dial needles, although the latter Distriction is preferred. 
it will be evident that my invention can 

died in a machine which is practi 
reverse of that shown and de 

bed, that is to say, one in which the re 
tions apply to the number of cylinder exile grooves and cylinder yarn guides, as 
p:red with the corresponding elements 

{}f the dial structure, although such reduc 
tions can best be made in connection with 
saici dial structure. w 

fia sing thus described my invention, 
aii; &nd desire to secure by ieuters Patent: 
i. A knitting machine in which are com 

ised two sets of needies, carriers therefor, l, series of yarn guides and cans operating 
in crities with the needles of one car 
ar, 3. i' all aber of yarn guides and caims 

9perating in conjunction with the needles of 
the other carrier, and means whereby certain 
{}f tie needles of one set may, at intervals, be 
caused to engage with yarn normally fed to 
he seedles of the otherset, substantially as fied. 
2. A knitting machine in which are conn 
ined two sets of needles, one set comprising 

. jumber of needies than the other, k 

erating upon each set of needles, guides feed 

5. 

2 S. 

f 
is ... is . s to said two sets of needles, calms op 

ingyari) to each set of needles independentiy, 
bind means whereby certain of the needles of 
one set may, at intervals, becaused to engage 
with yarn normally fed to the needles of the other set, substantially as specified. 

3. A knitting machiae in which are com 
bined two sets of needies, one set comprising 
a lesser number of needles than the other, 
cairiers for said sets of needles, a series of yarn guides and cans co-operating with the 

of headles comprising the greater num 
a lesser number of yarn guides and carns 
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co-operating with the set of needles compris 
ing the lesser number, and means whereby 
certain of the needles of one set nay, at in 
tervals, be caused to engage with yarn nor 
inally fed to the needles of the other set, sub stantially as specified. 

4. A knitting machine in which are con 
bined two sets of needles, carriers therefor, a series of yarn guides and canns operating in 
conjunction with the needles of one carrier, a 
Jesser number of yarn guides and caims oper 
ating in conjunction with the needies of the 
other carrier, and means whereby certain of 
the needles of the set having the lesser num 
ber of yarn guides and cans may, at inter 
vais, becaused to engage with yari normally 
fed to the needles of the other set, substain tially as specified. 

5. A knitting machine in which are com 
bined two sets of needles, one set comprising 

So 

5 

a lesser number of needles than the other, 
carriers for said two sets of needles, yarn. 
guides and cams co-operating with each set 
of needles, and means whereby certain of the 
needles of the set having the lesser number 
may, at intervals, be caused to engage with 
yarn normally fed to the needles of the other set, substantially as specified. 

6. A knitting machine in which are com 
bined two sets of needles, one set comprising 
a lesser number of needles than the other, 
carriers for said sets of needles, a series of yarn guides and cams co-operating with the 
set of needles comprising the greater number, 
a lesser number of yarn guides and cams co 
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So 

operating with the set of needles comprising 
the lesser number, and means whereby cer. 
tain of the needles of the set having the lesser 
number nay, at intervals, be caused to en 
gage with yarn normally fed to the needles 
of the other set, substantially as specified. 

in testimony whereof, I have signed my 
name to this specification, in the presence of two subscribing witnesses. 

LOUIS. N. ). WAMS. Witnesses: 
F. E. BECHOLD, JAMES C. KRAY ER. 
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