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UNITED STATES PATENT OFFICE. 

JAMES A. WILLARD, OF CHATTANOOGA, TENNESSEE, ASSIGNOR TO WACUUM 
DYEING MACHINE COMPANY, OF CHATTANOOGA, TENNESSEE, A CORPO 
RATION OF TENNESSEE. 

DYEN Gm MACH NE. 

SPECIFICATION forming part of Letters Patent No.721,630, dated February 24, 1903. 
Application filed June 24, 1902, Serial No. 113,018, (No model.) 

To all, whom it may concern: 
Be it known that I, JAMES A. WILLARD, a 

citizen of the United States, residing at Chat 
tanooga, in the county of Hamilton and State 

5 of Tennessee, have invented new and useful 
Improvements in Dyeing-Machines, of which 
the following is a specification. 
This invention relates to a dyeing-machine; 

and the objects and advantages thereof will 
Io be set forth in the following description, 

while the novelty of the same will constitute 
the subject-matter of the claims succeeding 
such description; and said invention is clearly 
illustrated in the accompanying drawings, 

I5 forming a part of this specification, and in 
which 

Figure 1 is a sectional side elevation of a 
dyeing-machine including my improvements. 
Fig. 2 is a cross-sectional front elevation of 

2 o the machine. 
Like characters refer to like 

figures of the drawings. 
My improved machine is especially adapted 

for dyeing Warps or yarns in one continuous 
25 length at One operation. 

A method now in vogue for dyeing warps 
is to run the same over rollers mounted in a 
Wat or tank, the rollers being submerged in 
the dye liquor, if the goods so require. This 

3o process is objectionable inasmuch in order to 
secure the desired shade it is necessary to run 
the warp-threads through the tank or vat 
from five to eight times. This not only re 
quires time, but is frequently injurious to 

35 the warps, as by such constant handling the 
threads thereof are liable to be broken and 
thereby tangled or the same may be other 
wise affected. - 

In a dye of what are termed “basic colors' 
4o it is necessary by the customary method to 

perform as many as five operations, to wit: 
running it through the sumac, then rinsing, 
then into the antimony salt, then rinsing 
again, and then into the color, which makes 

45 five steps besides those hereinbefore stated, 
and therefore it will be obvious that eight 
distinct operations are necessary before the 
warp is properly dyed. In warps which re 
quire a bottom and top color it is necessary 

5o to first run it through the bottom color and 

parts in both 

----- 

then through the top color, as in the case with 
basic colors. By my improved machine, how 
ever, it is necessary, in order to secure proper 
work, that the warpshould be passed through 
the machine simply once, and I will now pro- 55 
ceed to describe such machine in One conven 
ient embodiment thereof, which is simple in 
construction and highly efficient in action. 
The numeral 1 indicates a tank or vat of 

suitable material-such, for example, as 6o 
wood-and which is adapted to receive a so 
lution of dye liquor and several of the rollers, 
and in some cases there may be several of 
these tanks arranged in series, the warps 
after they leave one machine being adapted. 65 
to be brought under the action of the succeed 
ing machine, and so on. . 

Located within the tank 1 and at opposite 
sides thereof are the standards or columns 2, 
it being seen that there are two pairs of these 7o 
standards and that they are hollow. The 
hollow columns or standards have Widened 
bases or feet resting on and suitably secured 
to the bottom of the tank or Wat.1, and they 
are adapted to rotatively support the hollow 75 
journals 3 of the hollow rolls 4, it being ob 
vious that the interiors of the coöperating 
columns and rolls are in communication, so 
that dye liquor can be forced from the col 
umns into the rolls through the hollow jour- 8o 
nals of the latter. It will be seen on refer 
ence to Fig. 1 that there are two pairs of su 
perposed rolls. The several rolls are trans 
versely grooved upon their peripheries, as 
at 5, and in the bottoms of the grooves 85 
are formed a multiplicity of perforations 6, 
through which the dye liquor can be forced. 
The standards or columns 2 are strength 

ened by the braces 7, connected to the same 
near their upper and lower ends, and the col-go 
umns on the right in Fig. 1 have alined brack 
ets 8 near their upper ends to rotatively sup 
port the shaft of the lower drawing or squeez 
ing roll 9, which is adapted to coöperate with 
the superimposed drawing or squeezing roll 95 
10, yieldingly supported by the brackets and 
hereinafter more particularly described. 
The shaft of the roll 9 is connected by a 

train of gears with the upper dye-rolls 4, so 
that the said rolls when one of the shafts. Ioo 
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thereof is properly actuated can be operated 
in unison, so as to impart a traveling move 
ment to the warps which pass in contact there 
with. 
The warp-threads are initially received be 

tween the Superposed tension-rolls 11, the 
gudgeons of which are fitted for vertical move 
ment in elongated slots in the vertical por 
tions of the alined and approximately -- 
shaped brackets carried at or near the upper 
ends of the columns 2 at the left of the ma 
chine. 
The columns are connected at suitable 

points by the cross-pieces 12, four of the same 
being shown and two of them being located 
in a common horizontal plane above the other 
two, which are also in the same horizontal 
plane. The cross-pieces 12 rotatively receive 
the spools 13, the spools being substantially 
alined vertically with the grooves in the co 
acting rolls 4. 
The warp-thread after it leaves the tension 

rolls ll extends down Ward in to contact with 
the first spool 13 on the left of the column 2 
at the left, then into the first groove of the 
lower left roll 4, and then upward against 
the first spool 13 of those on the right of said 
left column and then into the first groove of 
the upper left roll 4. The warp is then con 
tinued downward into contact with the sec 
ond spool on the left of the left standard and 
is then placed in the second groove of the 
lower roll, and this operation is continued 
until all of the grooves in the rolls 4 on the 
left are filled. The thread is then carried to 
the right and placed in the last groove of the 
lower right rollers and is then carried up into 
contact with the final right upper spool, then 
around the final groove in the upper right 

45 
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roller, and then downward against the final 
spool of the lower right series and then into 
the next to the last groove of the lower right 
roller, this operation being continued until 
all of the rollers 4 on the right are filled, at 
which point the thread is carried upward and 
passed between the drawing and compression 
rollers 9 and 10 and over the suitably-sup 
ported guide-roller 14. It will be understood 
that when the machine is first started it has 
to be threaded up; but thereafter when one 
warp is dyed a new one is fastened to the end 
of the old one and the operation continued 
indefinitely. The several spools 13 properly 
guide the warp. 
The tank I is filled with water to a suitable 

level, at least to the height of the upper rolls 
4, and the dyestuff, having been previously 
dissolved, is put into the water, and when the 
several rollers are operated the warp-thread 
is caused to travel through the tank, so that 
the body of the dye liquor therein can prop 
erly impregnate the same, and in order to fa 
cilitate the dyeing operation I provide means 
for effecting the forcing of the dye liquor 
through the Warp. 
The hollow columns, or at least those on 

the right in Fig. 2, have inlets 15 at their up 
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per ends for the dye liquor, and in practice 
I provide a suction - pump for drawing the 
fluid from the tank 1 and delivering it into 
the columns or standards 2 and the inlets 5, 
the liquid thus drawn up by the pump being 
forced thereby through the columns and from 
the latter into the hollow perforated dye-rolls 
4 by way of the hollow journals 3 of the said 
rollers, and the liquid under pressure is 
forced through the perforations 6 and through 
the warp, which, it will be apparent, crosses 
such perforations. It will be therefore ob 
vious that the yarn is not only submerged in 
the dye liquor as it passes through the tank, 
but that such liquor is positively forced 
through the yarn as it travels in contact with 
the several rolls, so that the results are Se 
cured at a single operation in a better and 
more desirable manner than had been pre 
viously accomplished by passing the warp 
through the dyestuff a large number of times. 
The pump for securing the circulation of the 
dye liquor is not shown herein, as it forms no 
part of the present invention, and any con 
venient style or kind of such an appliance 
may in practice be utilized for the purpose 
indicated. 
After the yarn leaves the lower right roller, 

as previously stated, it extends upward there 
from and passes between the superimposed 
rollers 9 and 10, which draw the same and also 
express the superfluous liquid therefrom, such 
liquid dropping into the tank 1. 
The shaft of the upper roller 10 is carried 

by vertically-slidable bearing-blocks 16, mov 
able in slots or notches in the upper side of 
the brackets 8, and said blocks are provided 
with perpendicular arms upon their upper 
sides, to which the levers 17 are pivoted, the 
levers being shown as fulcrumed at their 
right ends to the said brackets and carrying 
adjustable counterweights 18 at their oppo 
site or free ends. The said counterweights 
are provided with hooks adapted to engage 
one of a series of holes formed in line near 
the free ends of the levers, so that the two 
weights can be adjusted in order to regulate 
the pressure of the upper roll 10 upon the 
lower one 9. 
For different kinds of dyework the number 

of rolls may be increased, and the same ap 
plies to the tanks, the material after it leaves 
the guide-roller being adapted to pass under 
the action of the mechanism precisely like 
that herein before described. 

It will be evident that when the material is 
forced from the inside of the rolls 4 through 
the yarn wound upon said rollers it enters 
the tank, and I provide valves to shut off the 
upper sides of the lower rolls and the lower 
sides or halves of the upper rolls, it being un 
derstood that the yarn travels in contact sim 
ply with the lower halves of the lower rolls 
and the upper halves of the upper rolls. 

Inclosed by the respective rolls 4 are the 
valves 19, consisting of semicircular plates 
connected by radial arms 20 with the shafts 
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21, the said shafts 21 extending entirely 
through the respective rolls and also through 
the hollow journals 3 thereof and the hollow 
standards or columns, the ends of the said 
shafts 21 being supported in bosses 22 upon 
the outsides of the several columns. The 
said shafts are prevented from turning by 
pins 23, extending through perforations in 

O 

5 
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one end of each shaft, and the coöperating 
bosses. It will be understood that the lower 
valves or plates 19 cover the perforations 6 
in the upper half of the lower rolls, while the 
upper valves cover the perforations in the 
lower halves of the upper rolls. As it is not 
necessary to use the perforations covered by 
the valves, the latter prevent the discharge 
of the liquid dye through such perforations 
and the peripheries of the valves are con 
tiguous to the inner surface of the rolls at the 
places indicated. 
The invention is in no wise limited to the 

construction hereinbefore set forth, for many 
variations may be adopted within the scope 
of the following claims. 
Having described my invention, what I 

claim is 
1. In a machine of the class specified, a hol 

low roll adapted to receive a thread and hav 
ing a perforated periphery and standards for 
sustaining the rolls, one of the standards be 
ing hollow and in communication with the in 
terior of the roll and having an inlet for dye 
liquor. , 

2. In a machine of the class specified, a hol 
low roll having a plurality of transverse 
grooves, each groove being adapted to receive 
a thread and perforated, and standards sus 
taining Such rolls, one of the standards being 
hollow and in communication with the inte 
rior of the rolls, and having an inlet for dye 
liquor. 

3. In a machine of the class specified, a plu 
rality of hollow rolls, each adapted to receive 
a thread and having a perforated periphery, 
and standards for sustaining said rolls, one 
of the standards being hollow and in commu 
nication with the interiors of the rolls, and 
having an inlet for dye liquor. 

55 

4. In a machine of the class specified, a hol 
low roll adapted to receive a thread, and hav 
ing a perforated periphery, standards for sus 
taining said roll, one of the standards being 
hollow and in communication with the inte 
rior of the roll, and having an inlet for dye 
liquor, and a plurality of guiding devices for 
a warp-thread arranged in coöperative rela 
tion with said roll. 

5. In a machine of the class specified, a hol 
low roll adapted to receive a thread, having 
a perforated periphery, standards for sus 
taining said roll, one of the standards being 
hollow and in communication with the in 
terior of the roll, and having an inlet for dye 
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liquor and a valve for closing certain of the 
perforations in said roll. 

6. In a machine of the class specified, a hol 
low roll adapted to receive a thread, and hav 
ing a perforated periphery, means connected 
with the roll for supplying dye liquor thereto, 
and a valve for covering certain of the per 
forations in the roll. 

7. In a machine of the class specified, a pair 
of superposed rolls, each adapted to receive 

valves in the rolls, the lower valve being 
adapted to close the perforations in the upper 
half of the lower roll, and the upper valve 
being adapted to close the perforations in the 
lower half of the upper roll, and means for 
carrying the dye liquor to the interiors of the 
rolls. 

8. In a machine of the class specified, a plu 
rality of hollow rolls having transverse per 
forated grooves adapted to receive a thread, 
means for operating the rolls in unison, and 
a plurality of spools arranged in sets and each 
set being coöperative With a roll, and the 
spools being adapted to guide the thread. 

9. In a machine of the class specified, a hol 
low roll adapted to receive a thread, and hav 
ing a perforated periphery, standards for sus 
taining said roll, one of the standards being 
hollow and in communication with the inte 
rior of the roll, and having an inlet for dye 

perforations in said roll and supported by 
said standards. 

tank adapted to receive dye liquor, a hollow 
roll adapted to receive a thread, and having 
a perforated periphery, and standards in said 
tank for sustaining the roll, one of the stand 
ards being hollow and in communication with 
the interior of the roll, and having an inlet 
for the dye liquor. 

11. In a machine of the class specified, a 
plurality of hollow rolls adapted to receive a 
thread, and having a perforated periphery, 

a thread, and having perforated peripheries, 

liquor and a valve for closing certain of the 95. 
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10. In a machine of the class specified, a 
Ioo. 

IOS 

standards for sustaining said roll, one of the 
standards being hollow and in communica 
tion with the interior of the roll, and having 
an inlet for the dye liquor, a tank adapted to 
receive said rolls, guiding means for the 
thread arranged in coöperative relation with 
the respective rolls, and a pair of drawing. 
and expressing rolls through which the thread 
is adapted to pass after it leaves the last hol 
low roll. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
0SS8S. w 

JAMES A. WILLARD. 
Witnesses: 

CHAS. S. HALL, 
J. H. CANTRELL. 
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