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to all 11:lion it nar concern: 
Be it known that I, Etti ERT C, S Aw 

a citizen of the inited States, residing t 
Chicago, in the county of Cook nind State of 
Illinois, have invented new and "useful m provellents in Elastic-Warp-Knitting Ma 
clines, of which the following is a specifica 
tion. 
This invention relates to that class of 

knitting achines which produce a strip of 
a given widtl and as long as may be desired 
to be worked up in variotik ways and for lif. 
ferc. It purposes, 
The fabric for mnking a susponsory band 

age polich is produced in this way and here 
tofore it has been customnry knit the 
strip from one side edge to the other, inclos 
ing a plurality of elastic cords therein, and 
leaving a raw edgo. To prevent the raw 
clgc ful 'lining down a celle trade 
with an elastic cortl is draw by land' 
through each stitch along the law edge 
thereby finishing the strip. 
greatly to t lic labor and expense of produc: 
ing the fabric, which depends cutirely upon 
the necincy of the hand stitching to pro 
vent it fron running clown, aid is tijec 
tionalulo in many ways, 

It is my object to invuilt is hand work ly 
bipolicing a natchin) fur kitting i? fibric; 
fron end to end instcal i? fir?t side to side 

i and for inclosing the lastic roll at each 
side edge of the knitted strip during the knitting operation in the racine. 

In tho accompanying drawings I 
illustrated one embodiment of tie invention 
ind referring thereto Figure is a plan view 
showing the carriage in full lines in hosi 
tion at the limit of its movement to the left 
an in broken lines in positioi at the limit 
of its movement to lic right, an nitting 
the thread currier and guide, life. 2 is in 
detail perspectivo view of n totic guitle 
for the elastic cords. lig. 3 is an enlarge? 
plan view without thoenils of the carriage. 
lig. 4 is a front elevation of as nich of the 
machine as is shown in Fig. 3, the operating 
luncle being uroken uway. Fig. 5 is trans 
verse sectional view on the line 5-5 of Fig. : 
1. Fig. 3 is a detail perspective yiew of one 
lovico for locking cert II in neodles against 
up wint'l ovenieut. IFig. 7 is a detail view 
(if one needli'. Jigs, 8 and $) are views 

8 showing the canus for operating o needles. 

specification of Letters Patent, 
Application filed July 9, 1908, Serial No. 325,227, 

Eatented Nov. 21, 1911. 

Fig. 10 is an enlarged detail view showing 
tlve cams for operating the rear bank of 
needlcs. Figs, 11, and 12 are scctional yiews 
on the lines. 1-11 and 12-12; respectively, of Fig. 10. Fig.13 is a diagranmatic yiew, 
showing the elastic cords in section and illus 

55 

60 

trating the position of the front bank of 
needles relative to the elastic cords and the 
running of the yarn while the carriage is 
noying from right to left. Fig. 14 is, a simily view showing the position of the 
frnut bank of needles and he' running of the yarn while the machine is moving from 
left to right, Fig. 15 is a sectional view slowing the stitch, . . ', 

The anchine connorises a front bank 1 
and a rear bank 2 of needles supported in 
oppositely inclined positions on a bed 3 
which is Rile with a throat 4. Each of 
the inted 

The necdles 
it relell pin operatiyo position by springs 

This ads i8 which cai we adjustud to permit the needles 
to be noved out of operative' position. A 
("irriage ) is arranged to reciprocate on the 
needlebt' daud it is held in place thereon by 
latt's 10 fasteuccil to thc bed and over-lap 
; the ribs 11 on the carriage. The needle 
'is supported on franc 12 of any suit 

able character and the carriage may be re 
tiprocuted by a handle lever 13 pivoted at 
1 to the frame and pivotally connected by 
a link 1 to uno end of the carriage (Fig. 1), 
or ll carriage muy be reciprocatéd by power 
aulied in any stable anner according 
t; the method and with the means heroto 
for commonly Ele; in the art. The 
'urring is provided with a yarn carrier 16 
aid a shifting guile 17. . . . . 
The parts heretofore described are coli 

in 11 in knitting in achines and I have not 
"t insidered it necessary to enter into a more 
letailed description thereof for that reason 

: it is so because my invention is not limited 

70 

es (lig. 7) conprises a liook 5, a 
pivotel latch (i, (nd a butt 7. 75 
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it it aiplication to a machine in which 
this purts are of the particular construc 
fi'i rgin shown. The foregoing descrip 
tion is leened sufficient for the purpose and 

. le readily understood by those skilled in 
lice it, 
''' inachino which I have chosen for 

illustrating the invention is adapted and ad 
jilstetl to produce ta strip for making a sus 
ensory bandage pouch with a plainstitched 
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part adjacent to each side edge of a central 
rib 55 stitched part and having an 
elastic border at each side edge made with a rib zig-zag stitch inclosing six parallel elas 
tic cords. These cords 18 travel to the Ind 
chine from supply bobbins (not show) over grooved rollers.1, suitably supported above 
the machine, and through tension devices 
20 huspended below said rollers. These 
tension devices comprise a plurality of 
transverse bars 21 spaced apart and between 
which the clastic cords are laced to provide 
the proper tension. In view of the difficulty 
of feeding the elastic cords direct from the. 
huhhins to the machine, owing to the tend 
ency of the cords to stretch unevenly, I have 
found it desirable for the operator to pull 
in considerable slack from the bobbins and 
to hold this slack taut with weights 22, so 
that the cords feed from the tatt slack ber 
tween the bobbins and the rollers 19. When 
the slack is exhausted the operator repeats 
the operation and this prevents the elastic 
cords from being woven in the fabric at 

5 unequal tension. The elastic cords also pass 
under grooyed rollers 28 and thence at an 
angle of about 60 more or less between guide fingers 24 to the throat. The rollers 
23 are mounted on a revoluble shaft 25 which is supported on an adjustable plate 28. This 
plate is provided with rods 27 at its ends 
which enter openings in posts 28 on the 
plates 10 mounted on the front needle bed, 
and the plate is held in its adjusted position 
by thumb screws 2 operating in the posts 
against said rods 2 (Fig. 4). The guide 
figers 24 are carried by a bracket 30 which 
is secured in place on the plate 25. The fingers are spnced apart and provided with 
a transverse rod 31 (Fig. 2) to prevent the 
corus from being pushed up by the needies, 
I provide one set of these fingers beneath 
each of the rollers 23 and the rollers may 
be adjusted on the shaft 25 and the bracket 
30 mily be adjisted (in the gate 26, longi 
tudinally thereof, as required. a 
To form the plain stitched section between 

to central rinted section (rl the elastic 
riter section of the fabric Irovide a plit 
rality of kilocling over bits 2 internating 
with the needles in the rear bik. 
front bank the needles are omitted in front 
of the knoqking over bits. Thies knocking 
over bits nre made in the form of rearwardly 
extending hooks which are fastened rigidly 
to the bed in the position indiented in Fig 
5 and coöperate with the needles in the réir 
bank to make the ordinary singlo stitch. 
The needles are operated by cams of the 

usual kind which are arranged in relation 

1009,446 

in the 

as may be desired, and also provide means 
for automatically shifting the cams to op 
erate the rear bank of needlics in order to carry out of operative position during each 
movement of the cariage that can which 
would move the needles down to their low 
ered position. . 

Referring to Figs, 8 and 9, 88 is a sta 
tionarv cam and and 85 are adjustable 
carns for the front bank of needles and 36 
is the stationary cam and 87 and 88 are the 
adjustable cams for the rear bank of needies. 
The stationary cams 33 and 86 are fastened 
rigidly on the underside of the carriage and 
the movable cams 84, 35, 8 and 88 are pro 
vided with slots 39 to receive the eccentric 
pins 40 on the adjusting screws 41. The 
screws for the cams 34 and 36 are provided 
with handles 42 and are adjusted manually, 
the pins 40 sliding in the slots 39 to move 
tie cams as desired. The screws for the 
canus 3 and 38 are provided with rear 
wardly E. levers 48,43' which are arranged to engage adjustable stops 44, 44 
mounted on the bed of the machine. These 
levers are connected at their rear ends by a 
link 45, which is provided at each end with 
a series of openings 46 to receive the pivot 
screw or bolt 47, whereby the levers may be 
adjusted relatively as desired. 
As the carriage reciprocates the lever 43 

will engage the stop 44 to lower the cam 3 
and raise the cam 38 and the lever 43' will 
engage the stop 44 to lower the cam 38 And 
raise the can 87. I provide this device for 
automatically adjusting the cams 37 and 38 
because it often happens that some of the 
needles move up more or less from their 
lowered position after the carringelhas passed 
and the stitch is completed, owing generally 
to the fact that the yirn is rather tight espe 
('inlly around the elastic cords. Hence it is 
desirable to avoid pulling these needles down 
to the limit of their downward movement on 
the return movement of the carriago which 
would unnecessarily stretch the yarn and 
have a tendency to break the yarn and tear the fabric. As the carriage reaches the 

i limit of its movement in either direction the 
automatic can shiftin 
operative position that cam 37 or 88 which 
would precede the elevating can 88 on its 
next movement and those needles which have 

device throws out of. 
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been moved up.after the passage of the car 
ringo are left in that 
duly stretching or breaking the yarn. 
As heretofore briefly described it has been 

customary in the manufacture of a strip for naking a surpentory bandage pouch, which 
strip is provided with one or more elastic 

ition without un 

to ench other to form cnin grooves to receive cords at each side edge and is knitted fron 
the butts of the needle. Means are proids to side instead of from end to end, to 
vided to adjust some of the cams in the sun finish the raw cdgs left at the ride of the 
way for g the movement of the strip by picking tip each stitch with a neo 
needle to make a longer or shorter stitch tile threaded with in elastic cord and draw. 
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ing the cord through all the stitches of the 
raw edge. With my improved inachine this 
handwork is entirely avoided for the strip 
is knitted from end to end, instead of fron 

is side to side ind the elastic cord at each. side edge of the strip is wholly inclosed 
within the knitted fabric. This is accom 

y mounting the needles of the front kin racking plate 48 which can be adjusted longitudinally on the bed of the 
machine (Figs, 1, 8). Rods 49 are fastened 
to the ends of the ricking plate and project 

. . ...outward therefrom through brackets 50 on 
... the ends of the carriage and carry cushion 15 stops 51. As the E.g. reciprocates the 

brackets engage the cushion stops and shift 
... the racking plate endwise. Thus the 

bank of needles is shifted a distance of one needle to the position indicated in Fig 18 
20, when, the carriage reaches the limit of its 

novement to the right and to the position 
... indicated .ip. Fig. 14 when the 

. . . . reaches the limit of its movement.to the left, 
and this shifting of the front bank of nee 25.dles provides for making, the stitch to in 

... closerthe elastic cords at the outer side edges 
. . . of the fabric strip as shown in Fig. 16. 

... To hold, the needles of the front bank op 
... posite the elastic cords down so that the 'g mhy, take place without interfering 

with the cords I provide adjustable cans on 
: the carriage for engaging the butts of these 
... needles. In the drawings (Figs, 1, 2, 3) I 
ds have.shown one form, of these cams which ' comprises a plate 52, having a cam surface 

58 thereon, and adjustably mounted on 
brackets 54 fastened to the carriage, one cam being provided for operating each set of 
needles Fi the elastic cords. When the racking takes place these can plates are di 
rectly bver the butts of those needles oppo 
site the elastic cords and they hold these 
needles down by engaging the butts thereof. 

45 9that their heads may pass from one to 
thé other side of the elastic cords, The atch 

r E. 5550 (Fig. 5) are mounted one 
above the other.on the thread carrier 16, the. , openet 55 extending across the throat to op 
erate the latches, of the front bank of neo 
dles and the opener 50 being arranged to 
operate the latches of the rear bank of 
needles. . 
The strip for a suspensory bandage pouch 

is preferably with six, more or less, 
pirallel elastic cords at each side edge there. 
of, a plain single stitched section adjacent 
to each clastic section, and of about the same 
width, and a central section of a rib zig-zag 
stitch. Thoelastic sections are made with 

, the rib zig-zag stitch like the central sec 
tion and this is found to be very satisfac tory for suspensory bandage pouches. But 
it will be readily understood by those slicilled 
in the art that the plainstitchidsection my 
be omitted, that all the fabrio between the 
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ters I’atent is: 

automatically at the end of travel of the car 

elastic sections may be plain stitched, that 
elastic cords may be provided throughput 
the width of the fabric, and that ther 
stitches may be substituted for the rib. zig- . zag and the plainstitches. I preferably use 7e 
covered clustio curd but the covering may be 
dmitted, as indicated in the (E.g. As the fabric is made in a continuous length, 
finished at both side edges, it can be cut as made into exact lengths for suspensory band- 76 
age pouches or other, articles. The els tic cords may le located at any position be: 
tween the side edges of the fabric instead of. adjacent to said edges and they may be . 
spiced apart fit any distance desired. 80 

By knitting the fabric lengthwise I am 
enabled to finish both side edges in the na 
chine and to inclose elastic cords at each 
edge, thus dispensing with the hand work 
heretofore necessary to finish one side edge 85 
and to inclose the elastic cord therein. This 
not only provides for the rapid manufacture 
of the fabric but also produces it in fin 
ished condition ready to be.nale into sus pensory bandage pouches or other articles. 90 
What I claim and desire to secure by Jet 

1. In a knitting machine, a bed, front and 
rear banks of eedles, a plute on the loud 
carrying the front hank of needles, a car 
riage, means on thic carriage for o rth 
the necdles, and nigans of euch end of suit 
plate to be engagctlund operated by the cal 
riage' for racking lie front bank of needles 

98, 

OC 

riage in euch direction. " . 
2. In a knitting machine a led, front all 

rear janks of needles, a pite ou the front 
of the bed, carrying the front bank of nee 
dles, a carriage, initians on the arring for 
operating the eccles, meals for guitling 
elastic cords to the nicline, and 2) cit is on 
each enl of slid plate to be engaged at perated by the irriage for riking the 
front bank of nettles autoniutically, attle 
end of travel of the carriage in eitcl direc 
tion. t A. 

3. In a knitting inachine a bed, front and 
rear, hanks of needles, a plate on the front 5 of the bed carrying the front bank of nee 
illes, a carriage, nians, on the carriage for 
E. the nectiles, means for guiling 
elastic: :ords to the nacline, brackets on the 
els of the citiriage, rols (in the ends of 2O 
sail plute projecting through sail brickets, - 
hill stops on sail rols to be ugagedly the 
brackets (1) a totatically rack the front 
bunk of itselles at the end uf travel of, the 
carriage in each direction. 

4, it a knitting uncline, a let front and 
rear banks of ("les, a is on ti bel 
: ''ying the f" it halk i? needles, a cat'. 
riage, is: in Ji tic: ; triar' for opt rating 
the heelles, it' i' to guitag elastic, crls 
to the linuclin', 'inds arried by saic piate 
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and projecting outwardly from the ends needles down away from the 
thercof, brackets on the ends of the carriage 
through which said rods project, and cush 
ion stops' on the rods to be engaged by the 
brackets to automatically rack the front 
bank of needles at the end of travel of the 

bed, front and carriage in each direction. 
5. In a knitting machine, a 

rear banks of needles on the bed, a carriage, means on the carriage for operating the nee 
dles, means for g ing elastic cords to the 
nachine, means for racking the front bank 
of needles automatically at the end of travel 
of the carriage in each direction, and means 
for holding down the needles in the front 
bank adjacent to said elastic cords, 

6. In a knitting machine, a bed, front and 
rear banks of needles on the bed a carriage, means on the carriage for operating the nec 
dles; means for guiding elastic cords to the 
machine, means for racking the front bank 
of needles automatically at the end of travel 
of the carriage in each direction, and a cam 
plate on the carriage for engaging and hold 
ing down the needles in the front bank ad 
jacent to said cords, 

7. In a knitting machine, a bed, front and 
rear banks of needles on the bed a carriage, means on the carriage for operating the nee 
dles, means for guiding 
machine to form an elastic section at each 
side of the the fabric being produced, means 
for racking the front bank of needles auto 
matically at the end of travel of the carriage 
in caéh direction riage to engage the needleson the front bank 
Rdjacent to the said clastic cords to hold said 

elastic cords to the 

and can plates on the car 

2,000,446 
cords while the 

front bank of needles is being racked. 
8. In a knitting machine, a bed, front and 

rear banks of, needles, a plate din the bed carrying the front bank of needles, a car: 
riage, means on the carriage for operating 
the needles, means for guiding elastic cor to the machine, rods projecting Sig 
from the ends of said plate, stops on sai 
rods, brackets on the carriage for engagi 
said stops to ity rack the front 
bank of needles at the end of travel of the carriage in each direction and means car 
ried by the carriage for holding the needles 
adjacent to said cords down away from said 
cords while the front bank of needles is be 
ing racked. . 9. In a knitting machine, the combination 
of front and rear banks of incedes, a plate 
carrying the front bank of needles, means 
for operating said needles, a carriage, means 
mounted on said carriage for actuating said 
plate to rack the front bank of needles at the end of travel of the carriage in each di-, 
rection, can devices on the carriage for op 
erating the rear bank of needles, eccentrics, 
for adjusting said can devices, actuating es 
means connected to snid eccentrics, and suit able stops positioned in the path of said ac: 
tunting means to cause the actuation thereof 
and shift the can devices automatically as 
the carriage approaches the extremity of its 
movement in each direction. "EiffT C. SHAw. 
Witnesses WM. O. BEur, 

M. A. Knop E. 
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