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To all whom it may concern: 
Beit known that I, GEORGE S. Cox, a citi 

zen of the United States, residing at Fitz 
watertown, county of Montgomery, and State 
of Pennsylvania, have invented a new and 
useful Improvement in Drying and Finishing 
Machines for Textile Fabrics, of which the 
following is a full, clear, and exact descrip 
tion, reference being had to the accompany 
ing drawings, which form a part of this speci 
fication. 
The object of my invention is to provide a 

drying or finishing machine for textile fabrics 
in which the goods may be stretched or 
shrunk as desired and to a predetermined 
amount. 
The invention is particularly designed for 

hair cloth, although applicable to any woven 
goods that must be subjected to a finishing 
or drying operation, or which, for any other 
reason, it may be desirable to stretch or 
shrink. 
The invention is also applicable in the siz 

ing or dressing of warps preparatory to 
weaving. 

Hair cloth goods, after being woven, are 
dyed and sized, the sizing being composed of 
water and starch, or other materials which 
will add stiffness and finish to the goods. 
After sizing they are dried. 
The drying machine consists of a series of 

drums or cylinders, known in the art as 
“cans', to the interiors of which steam is ad 
mitted. About these cans, the goods are 
caused to travel, and are thus thoroughly 
dried. 
The goods are usually used by garment 

manufacturers, who cut up the cloth and use 
it as a lining for imparting stiffness to par 
ticular parts of the garment. Before cutting 
up and using the cloth, however, the goods 
must be shrunk by the user, as otherwise 
they would shrink after being applied to the 
garment, thus distorting the garment and 
rendering it unsalable. To shrink the goods, 
they are usually immersed in water and hung 

This method of shrinking causes 
the goods to finally assume a more or less un 
even or pimply appearance. Moreover the 
user is put to considerable trouble and ex 
pense. 
With a drying machine constructed in ac 

cordance with my invention, the goods, after 
being dyed and sized, may be dried on the 
cans and at the same time shrunk so as to be 

in condition for use by the garment manu 
facturer without the necessity of being put 
through the shrinking process described. 

I will first describe the construction of the 
machine and then describe the manner of 
its use: 

Figure 1 is a view, in side elevation, of 
the finishing machine; Fig. 2 is a front view 
of one of the cans and its means of sup 
port; Fig. 3 is a sectional view of one of the 
pulleys and the expanding means therefor; 
Fig. 4 is a front view of one half of one of the 
pulleys; Fig. 5 is a sectional view of one of the 
shaft bearings; Fig. 6 is an end view of Fig. 5; 
Fig. 7 is a perspective view of the automatic 
means for relieving a can from the water of 
condensation. 

a, b are hollow posts or columns extending 
from the floor to the over-head beam c. 
dare brackets secured to post a, and e are 

brackets secured to postb. 
if are the drums, cylinders, or “cans', 

about which the cloth to be finished travels 
as the cans rotate. 

Each can is provided with hollow shaftsg, 
h, at each end on the line of the axis. The 
shafts g are hung in the brackets d and the 
shafts h in brackets e, as will be hereinafter 
more fully described. 
On the end of each shaft g that projects 

beyond its spring bracket is keyed an expansible pulley i. 
i is a rope, driven and guided as herein 

after described, which passes around the 
several pulleys i successively. When the 
rope is caused to travel, it rotates the several 
pulleys, thereby rotating the several cans f. 
Each pulleyi is constructed as follows:-- 

Extending radially inward from the sectional 
rim k are arms m, slidable in guides in arms in 
rojecting radially outward from the hub l. 
he rim arms mare provided with radial 

slots o. lt are plates secured to the hub l 
and fitting over the rim arms m. p are tap 
bolts extending through the slots o and en 
gaging bolt holes in the hub arms m. q are 
nuts on the ends of bolts p. By tightening 
the nuts they are caused to bind firmly 
against the rim arms m, thereby securing the 
rim arms m, and hub arms in together in their 
adjusted positions. By loosening the nuts, 
the rim arms with their rim sections may be 
moved radially inwardly from the expanded 
position shown, thereby contracting the 
pulley. 
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The rim sections and rim arms may be 
moved radially by hand, but to secure nice 
adjustments I prefer to employ the following 
mechanism: u is a sleeve E. on stud g. 
Pivoted at One end to the rim arms m, and at 
the other end to the sleeve u are links each 
composed of the sections r, s, screw threaded 
at their inner ends and connected together 
R. means of a threaded sleeve t, thereby en 
abling the length of the link to be varied. 
Loose on the shaft g is a cap v, the sleeved 
portion of which is separated from the sleeve 
u by a washer v. 3 is a collar overlapping 
and encircling both sleeve u and cap v. ) is 
a bolt by means of which collar u is secured 
to cap v. 10 is a block or ring extending 
into an annular groove in sleeve u. 2 is a 
bolt by means of which collar up is secured to 
ring 10. 11 is a threaded shaft secured in 
the end of shaft g on the line of the latter's 
axis. 12 is a hand wheel keyed on the neck 
13 of cap . 
By turning the hand-wheel 12 the cap is 

rotated and at the same time fed forwardly 
or backwardly on the threaded shaft 11 and 
shaft.g. This necessarily imparts a corre 
sponding advancing or receding motion to 
the sleeve u, but without turning the same, 
ring 10 merely turning in its groove. This 
movement of sleeve it, through links r S t, 
move the rim sections outwardly or inwardly, 
thereby expanding or contracting the pull 
ley i. Prior to this operation, the nuts q of 
the tap bolts are of course loosened, and sub 
sequently tightened to hold the rim sections 
E. rim arms in their adjusted positions. 

In order to hold the foregoing parts sta 
tionary relatively to each other during the 
operation of the machine, a nut 14 on the 
threaded shaft 13 is tightened against the 

As is usual in drying machines of this class, 
the interior of the cans is supplied with steam 
during the drying operation. To effect this 
I provide the following construction: The 
posts a, and b are made hollow and to one of 
them, say the post a, is connected a steam 
inlet pipe 20. The outer or bearing end 21 
of each bracket d encircles the shaft g and is 
provided with an internal annular ridge 23. 
22, 22, are bushings, one on each side of the 
ridge 23 and confined between the shaft g 

This leaves an annular pas 
sage 25 surrounding the shaft g and sur 

5 rounded by the ridge 23, and bounded by the 
walls of the bushings 22, 22. 24 is a passage 
formed in the bracket, the passage communi 
cating at One end with the hollow post and at 
the other end with the annular passage 25. 
27 is a passage formed in the shaft g and 
opening into the hollow interior of the can. 
26 is a part connecting the annular passage 
25 with the passage 27. The stuffing boxes 
are formed by means of the sleeves 28 which 
surround the shaft g and extend between the 

interior of the can and the hollow 

891,914 

shaft and the bearing 21. The bearing 21 
and sleeves 28 are provided with flanges 29 
and 30 respectively. By means of bolts 31 
engaging flanges 29 and 30 the sleeves may be 
adjusted axially of the shaft (, 
The shaft h is hung from the bracket e in 

the usual manner, the end of the shaft ex 
tending through the stuffing box 32 into the 
bearing formed on the bracket e, there being 
the usual passages in the shaft band bracket 
e to establish communication between the 

post b. 
I have provided the following means for 

automatically relieving the cans of the water 
of condensation. Ordinarily these means 
will be applied to the lower can only of the 
series, as it is this can which initially receives 
the wet goods and in which, consequently 
there is by far the greatest condensation of 
steam. Extending from the head of the can, 
near its periphery is a pipe 40 having a noz 
zle 41 the opening and closing of which is 
controlled by a valve lever 42, which is nor 
mally held in a closed position by means of 
a spring 43, one end of which is secured to the 
ipe 40 while the other end engages the valve 
ever. 44 is a pan to receive the water as it 
is eiected. 

rotates. When the Valve lever reaches the 
cam 45, the valve lever is operated by the 
cam to open the valve and permit the water 
to flow thereout during the passage of the 
nozzle over the pan. 
The following means are provided to drive 

the pulleys i. 54 is a motor suspended from 
a bracket 50. On the shaft of the motor is 
a pinion 55 that drives a gear wheel 56, the 
shaft of which is supported in bearings on 
the large U-shaped bracket 51. On the 
shaft of gear wheel 56 is a pinion 57 that 
drives a gear wheel 58 whose shaft is also 
supported in bearings on the bracket 51. 59 
is the drive pulley on the shaft of gear wheel 
58. 60 is a pulley supported from bracket 
52 and 61 a pulley supported from bracket 
53. 62 is a pulley supported on block 70 
slidable on the guide 72. 63 is a pulley sup 
ported on the bracket. 65. All of said brack 
ets are suspended from the beam c and the 
guide 71 is also secured to the beam. 64 is 
i pulley on the bracket 66 secured to the 
OO. . 

The motor 54, through the chain of gear 
ings 55, 56, 57 and 58 drives the pulley 59. 
The endless drive rope i extends successively 
around pulleys 59, 60, 61, 62, 63 and 64, the 
several pulleys and thence back to the drive pulley 59. 
To produce the necessary tension on the 

drive-rope, a weight 74 is connected with the 
block 70 by means of a rope or flexible con 
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stated, so that any stretch of the rope will be 
taken up by means of the Weight moving the 
pulley 62 along the guide 71. 
The shafts of the pulleys 59 and 60 are 

preferably geared together by means of the 
gears 78 and 79, this being practically neces 
sary to give the required frictional driving 
contact between the pulleys and the rope. 

Having now described the construction of 
the machine, I will describe the manner in 
which it is used in drying and shrinking hair 
cloth. 
The cloth is introduced first to the lower 

most of the pulleys i and thence caused to 
travel successively around the remaining 
pulleys. The lowermost pulley is expanded 
little if at all. The second pulley is some 
what more expanded, the third pulley still 
Oe expanded, and so on, the upper and last 

pulley being expanded to the greatest extent. 
It will be understood that, as all the pulleys 
are driven by the same rope, the circumfer 
ential speed of the pulleys must be the same, 
and that therefore a relatively expanded 
pulley will make fewer rotations than a rela 
tively contracted pulley. As the cans are all 
of the same diameter, the circumferential 
speed of a can driven by a relatively expanded 
pulley will be less than the circumferential 
speed of a can driven by a relatively con 
tracted pulley. Consequently, with the 
pulleys expanded relatively in the way 
above described, the circumferential speed of 
the first or bottom can will be the greatest, the 
circumferential speeds of the cans progress 
ively diminishing from the first or bottom 
can to the last or top can. It is found that, 
as the cloth travels through the machine, its 
speed of travel must progressively lessen as it 
passes from one can to another, and that the 
effect of this operation is to shrink the goods 
in the actual process of drying them. It 
will, of course, be understood that the same 
result could be produced by using solid pulleys 
of different permanent diameters. The dis 
advantage of using solid pulleys is that the 
difference in speed of the cans is an invariable 
factor, while with expansible pulleys the differ 
ence in speeds may be varied to suit different 
conditions and different varieties of cloth. 
Instead of pulleys of different diameters, in 
termeshing gear wheels of different diame 
ters may be used. 

It is also obvious that the machine may be 
used to stretch goods a determinate amount 
as well as to shrink them. To stretch the 
goods, the lower pulleys are expanded more 
than the upper pulleys, thus causing the cir 
cumferential speed of travel of the upper 
cans to exceed that of the lower cans, there 
by causing the speed of travel of the goods to 
be progressively accelerated as they pass 
from can to can. It will be understood, 
also that the same result can be attained by 
having the circumferential speeds of the dif 

3. 

ferent pulleys, gears, or other driving means, 
and the angular rotary speeds of the cans, 
uniforn, and varying the diameters of the 
cans themselves, thereby causing their cir 
cumferential speeds to vary. 

I have not herein claimed the construction 
of the expansible pulley, which forms the 
subject of a separate application filed No 
vember 2Sth, 1905, Serial No. 289,407, the 
same being a division of this application. 

Having now fully described my invention, 
what I claim and desire to protect by Letters 
Patent is:- 

1. In a drying machine, in combination, a 
series of cans about which the goods to be 
dried and shrunk successively pass, means to 
introduce a heating medium into the in 
terior of the cans, and means driving said 
cans at circumferential speeds of rotation 
substantially progressively decreasing from 
the first to the last can of the series. 

2. In a drying machine, in combination, a 
series of cans about which the goods to be 
dried and shrunk successively pass, means to 
introduce a heating medium into the in 
terior of the cans, and means driving the 
first can of the series at a relatively high cir 
cumferential speed, the last can of the series 
at a relatively low circumferential speed and 
intermediate cans at intermediate circum 
ferential speeds. 

3. In a drying machine, in combination, a 
series of cans about which the goods to be 
died and shrunk successively pass, means to 
introduce a heating medium into the in 
terior of the can, a pulley by which each can 
is driven, and a rope by which the several 
pulleys are driven, the diameters of the sev 
eral pulleys increasing substantially progress 
ively from the first to the last can of the se 
leS. 

4. In a drying machine, in combination, a 
series of drying cans about which the goods 
to be dried successively pass, means to intro 
duce a heating medium into the interior of 
the cans, a pulley by which each can is 
driven, and a rope by which the several 
pulleys are driven, the diameters of the sev 
eral pulleys varying substantially progress 
ively from the first to the last pulley of the 
SeleS. 

5. In a drying machine, in combination, a 
series of drying cans about which the goods 
to be dried successively pass, means by which 
the cans are driven, and speed-regulating de 
vices one for each can of the series by means 
of which the speed of any can of the series 
may be independently varied relatively to 
the other cans of the series. 

6. In a drying machine, in combination, a 
series of drying cans about which the goods 
to be dried successively pass, a pulley by 
which each can is driven, a rope by which the 
several pulleys are driven, and means to ex 
pand and contract the pulleys. 
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7. In a drying machine, the combination, adapted to engage and move the latter, 
with the can, of a pipe leading therefrom, a against the action of its spring, to open the valve on said pipe, a spring normally holding valve. 
said valve closed, and a cam adapted in the In testimony of which invention, I have 15 
rotation of the can to open said valve against hereunto set my hand, at Philadelphia, on 
the action of said spring. this 14th day of June, 1905. 

8. In a drying machine, the combination - - ~. - with the can, g a pipe leadin therefrom, GEORGE S. COX. 
valve lever, a spring engaging the valve lever Witnesses: 
and normally holding the valve closed, and a M. M. HAMILTON, 
cam in line of travel of said valve lever and T. B. WOOD. 


