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10 all whom it may CONCETTL:

- Be it known that I, RICHARD A. GAGE a
citizen of the United States, residing at Pd,w-
tucket, in the county of Providence and State
of Rhode Island, have invented certain new

and useful Implevemente 1in Processes of’

~ Yarn-Drying,of which the following is a speci-

fication, reference bemcr had to the %eempa,-

- nying dmwmn‘s
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Like letters mdwa.te hke perte

Figure 1 is a perspective view of the appa-
1&13115 which I use in my improved process of
yarn-drying. Fig. 2is a sectional view of the
same as seen on’ 11ne x o of Fig. 1,the yarn-
skeins and their supports; as also the eeverel'

ogas-pipes, being shown in elevation:

My invention relatee to processes of- dr}mﬂ-_

yarn after the same has been colored by im-

- mersion in the dye-tub; and it consists in the
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exposure of such yarn (after the excess of
moisture has been taken therefrom by pres-

sure or by the operation of an extractor) to

the action of a highly - heated atmosphere

within an inclosed chamber which is provided’
with proper heating means, supports, and
dampers, so that the dyeetuﬁ is first qulekly': q
dried to such a consistency that it cannot
oxtend down the skein by gravity, and then
subjecting it to a lower degree of heat, ex- |
ceeding, however, 212° Fehrenhelt in order |

to drive out the remaining moisture in the

~ form of steam and to thoreu ﬂ*hl}? dry the yarn
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in position.
It has been common hwherto to dry yarn

after it has been dyed by hanging the damp
skeins upon a bar or support vertwelly with-
in a drying-room which is heated by steam- |
pipes and which is provided with an exhaust-
fan to remove the steam arising from the dry-:
The temperature of the room, how-

ing yarn.
ever, resulting from the heat 1a,d1et1nﬂ' from
the eteem -pipes cannot easily be memtemed
uniform, and ordinarily does not exceed 160"
F&hrenhew while the time required for the
drying of the yvarn under such eonditions is

7 from ten to twelve hours, during which time

50

the stéam heatis kept up at eens1derable cost

and with much care and labor. - Astheairof
the drying-room becomes more and more sat-
urated with the moisture arising from the

drying yarn, the drying process is neeeeeemly
impaired, beeeuee the damp yarn eennot dry heetmo' means than eteem-plpes

el ‘N

ate this di

one, and therefore the steam or damp hot air

must be taken out of the drying-room by
means of exhaust- fans or otherwise and fresh

air admisted, whichrequires tobe heated up to
the desired tempe1 ature, as before. Thedye
liguid which has been a,bserbed by the yarn
and which has notbeen removed therefrom by

the squeezing or extracting process is liable to
flow or gradually extend down the skein by

ﬂ'ramty and to accumulate at and near the
lower end of the skein, thus making the yarn
uneven in color and more intensein shade at
and near the bottom of the skein.

thus ecausing the yarn to change its poeltlen

gradually end regularly in the Vertlea,l plane;
but such rotating means require the expendi-
ture of power for a considerable period ot

time. I have discovered that the operation

of ﬂ*mmty which causes the downward flow
of the dyeing liquor upon the skeins may
be-arrested end the-dyestuff may be dried
uickly and evenly in its place upon the yarn
and all flow or spreading of the dyestuff may
be prevented by exposing the wet yarn while

hanging in skeins vertically upon a support-
_.mg-ba,r to the action; within achamber, of an

intense heet—ebeut 400° I‘ehrenhelt—fer 2
short time until the dyeliquor upon the yarn-

- however 212° Fahrenheit,

by whleh the drylnﬂ' of the dye liquid is more
slowly continued, but qmi}e guickly com-
pleted, and the mmeture is driven off assteam

through suitable dampel S or opemnﬂ'e in emd

chamber.

As the temper atme of eteem is 212‘D Fahren-.

heit and can never exceed that heat and as
conduction and condensation upon the ex-
terior surfaces of the steam-pipes reduce the

' amount of heat radiating therefrom, and as
the temperature of the room is neeesea,mly |

diminished to a considerable degree by the

drafts which are required to earry off the
_mmsture evapemtmw from the damp skeins,
it is necessary in order to provide for the

quick drying of the yarn to use some other

as qumkly in-a damp atmosphere as in a dly' -
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To ohvi-
iculty, various devices have been
employed—as, for example, means to rotate
‘the bars upon‘which the skeins are hung,
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| skeins is dried to such a condition that it 85
cannot flow at a]l and then to a less-intense
heat, exeeedm |

go
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] therefore




hs drld ) ’The &fﬁ.m‘ty m‘: watel -and -earbon; -----

(dioxid: greatly facilitates the drying process.
f,@W’hen the “hea,t ha’s 'Pl'sen tO 21‘?‘:' 'Fa;hrenhe:ite NN

Sald
40 pipe I is connected to a straight pipe J by an

main under pressure to the appamtus the la,pse of tlme) the yarn is removed fI‘OI'll

the chamber and a new quantity 1s put in to

45 usual, by the thumb piece or key M.

so by the cap o.

elbow-joint /. From the pipe J extend a num-
ber of pipes conduecting gasinto the chamber
A. A T-pipe Kreceives the pipe J and opens
into a valve L, whose plug is operated, as
The
outer ends m and n of the two-way pipe P
are open to the external atmosphere.
jet pipe @ 1s connected at one end with the
pipe P, and its inner or opposite end is closed
The pipe Q is supported at its
inner end by a post or standard R from the
floor of the chamber A. The pipe Q has a
number of small openings near each other,
through which the mingled air and gas passes

55 in jets and is there wmted

In Fig. 2 the dotted line s indicates a wire
or slatted screen resting upon brackets ¢,
which 1s useful for the drying of raw stock.

Theyarn-skeins which have been immersed

6o in the dye liquor and subjected to a squeez-

ing or extracting process to remove the ex-
cess of moisture are hung in their wet condi-
tion upon the beams or supports G in the dry-
“ing-chamber A,furnished with my apparatus.

65 As soon as the gas-jets are lighted the open-

ings B, C, d, and I' of the chamber A are
closed. [The burning mingled gas and air

A gas-

be dried. In this manner yarn c¢an be thor-
oughly dried 1in about fifteen minutes and
will be uniform in color and shade.

In yarn-drying as heretofore practiced the
varn has always been exposed to atmospheric
alr elther in an inclosed room or chamber ar-
tificially heated or in a room or chamber in
which atmospheric air at its normal tempera-
ture circulates in currents or drafts produced
by the natural movement of the air through
sultable openings in the walls of the room or.
chamberor byfansor other mechanical means.
My improved process of yarn-drying herein
described differs from all previous processes,
because the atmosphere to which the yarn is
exposed for drying is heavily charged with
carbon dioxid, as well as mtensely heated,
and so 1S peculiaﬂy adapted to extract ::'md-
absorb the water from the wet skeins.

1t 18 new 1n the art of yarn-drying fto sub-
jectthe yarn to a heat exceeding the tempera-
ture of steam heat either for the purpose of
arresting the downward flow of the dye liquor
upon the yarn or for any other purpose, and
it 1s also new to vary the intensity of the heat
within the drying-chamber, whereby the yarn
1s first and for a short time exposed to a very

11O
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 intense heat in order to thicken the dye liquor !
‘and to arrest the downward flow of the dye
liquor, as above set forth, and then to a less

 intense heat for the more moderate dryingof
the yarn at a temperature exceeding that of

- steam. o

10

I claim as a novel and useful invention and

desire to secure by Letters Patent—

1. The impr{wed Process of_+'_ya,rn -_drying_
herein described consisting in the exposure

~of the yarn, when damp, to the direct action,

 oSp

within a chamber, of an intensely-heated at-

here charged with carbon dioxid for a pe-

‘riod of time sufficient to arrest the downward
flow of the dye liquor upon the yarn and then
reducing the temperature within said cham-
 ber to a degree somewhat exceeding that of
steam, thereby more moderately to complete

the drying of the yarn, substantially as gspeci-
| 2. The improved process of yarn-drying
herein described, consisting in sub] ecting the
yarn, when damp, to the action of intense

| heat, within a chamber, sufficient to arrest
25

| the downward flow of the dye liquor upon the
yvarn and after said flow has been thus arrest-
| ed, in reducing the temperature of said cham-
| ber sufficiently to moderately complete the
‘drying of the yarn, substantially as specified. -

~ In testimony whereof I afiix my signature 30
| in presence of two witnesses. R
RICHARD A. GAGE.

|  Witnesses:
| GEORGE FARNELL,
]_ -~ WARREN R. PERCE.
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