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UNITED STATES PATENT OFFICE.

‘WILLIAW R. FILES, OF PROVIDENCE, RHODE ISLAND.

DRYING-MACHINE.

1,109,977,

To all whom it may concern: -

Be it known that I, Wririam R. Fiues, a
citizen of the United States, and resident of
the city of Providence, in the county of
Providence and State of Rhode Island, have
invented certain new and useful Improve-
ments in Drying-Machines, of which the fol-
lowing is a specification. '

This invention relates to drying machines
of the class adapted to dry-long strips of
cloth, paper or yarn upon being run there-
through, . , '

The object of the invention-is to provide
an improved construction whereby low pres-
sure steam may be used with great efficiency
and increased economy for drying the goods,
the 'same comprising a plurality. of rotatable
heating cans or cylinders with means for ad-
niitting steam thereto, and to provide a'
separating chamber for separating the
steam, air and vapor from the entrained wa-
ter immediately upon being discharged from
said cylinders, also to provide one or more
modifying cylinders in which the tempera-

~ture may be varied at will independent of
the other cylinders to suit the varying con-.

ditions under which the machine is operated,
and to provide a draft pipe for stimulating
the action of the steam through the eylinders
and for receiving the separated steam, air
and vapor from the exhaust of said cther
cvlinders and conduct the same to said
modifying erlinder. ' .

The invention further censists in the pro-
vision of an equelizing drain pipe connect-
ing said draft pipe to the exhaust main for
equalizing the pressure thronghout the
whole system, thereby permitting as high a
pressure as desired to be carried in the frst-
mentioned cans without the lability of
blowing out the seal and destroying the ac-
tion or effect of the separating chamber
upen the steam. I have also provided a
drop leg in said connecting pipe to form a
water seal and act as a trap to prevent the
wet steam from flowing back from the ex-

haust main into said draft pipe and modify-’

ing cylinder. ’

A further object of the invention is to
provide. valves either automatic or hand op-
erated, for controlling both the inlet and ex-
haust to and from said moditying eylinder
to regulate the temperature in said cylinder
and alsc to control the passage of steam

through said cylinder whereby the whole
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may be condensed before being discharged
therefrom, if desired.

With these and other objects in view, the
invention consists of certaln novel features
of construction, as will be more fully de-
cribed and particularly pointed out in the
appended claims,

Of the accompanying drawings: Figure
1— Is a side elevation showing a portion of
my improved draying machine and illus-
trating the exhaust side of the piping sys-
tem. Iig. 2— is a view from the right end
of the machine. Fig. 3— is an enlarged de-
tail in section of my improved water seal
and showing the separating chamber there-
in. Fig. 4— is an enlarged sectional view
through one of .the cylinders and its bear-
ings showing the main steam supply, and
also the seal connected to the discharge end.
Wig. 5— is a view partially in section, illus-
trating the draft pipe connection to the
modifying cylinder, also the equalizing pipe
connecting said draft pipe through a water
seal to the exhaust main.

Referring to the drawings, 10 and 11
designate the two horizontal beams or rails
in the frame of the machine, the same being
preferably hollow to serve as conduits for
the exhaust steam discharged from the dif-
ferent sets of cylinders, said beams being
supported. in spaced apart position by the
uprights 12. Mounted on these framds wre
two rows of cylinders 18 and 14, each cylin-
der being provided . with suitable inter-
meshing gears 15 and 16 through which they
are driven from the main shaft 17 and pin-
ion 18. These cylinders are hollow and are
each previded with a hoilow trunmnion 19
through which the steam enters, and a cor-
responding trunnion 20 on the opposite side
through which the same is discharged. The
steam is admitted from the steam main 21
into the hollow rail 22 and thence into the
various cylinders through the passageways
23 in the bearings 24. A portion of thissteam
condenses in the cylinders and the pressure
on the surface of the water forces it to rise
through the discharge tube 25 and pass out
into the bearing 26, thence down through

the pipe 27 into the chamber 28 of cach seal 1

where it is forced against the bafile plate 29
and caused to separate, the comparatively
dry steam, ‘air and vapor passing upward
through the small pipe 30, while the water
oi condensation passes downward through
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the drop leg 81 in the seal 82, thence it
passes up through the space between the in-
ner and outer pipes into the chamber 33
and out through the pipe 34 into the hollow
rails 10, From here the water is discharged
through the pipes 35 and 35* from the dif-
ferent rails and is carried over into the ex-
haust main 86 and conducted to the trap 37,
thence, out through the valve 88 o the sewer
or to be pumped back again to the boiler to
be used over again. '

The comparatively dry steam, air and
vapor which has risen from the separating
chambers 28 of the water seals through the
pipes 80 are all connected to a main draft
pipe 39 which leads forward and across
through pipe 40 to the opposite side of the
machine, thence down through pipe 41 and
back through pipe 42 to communicate
through the channel 43 in the bearing 44
to the modifying cylinder 45, the discharge
from this cylinder passing out through
the open-ended pipe 46 to the waste.

1t will be noted that a valve 47 is located
in the in-take pipe 42 and another valve 48
in the discharge pipe of this cylinder 45,
whereby both the in-take and discharge may
be nicely regulated to adjust the heat in
the cylinder to meet conditions under which
the machine is operating.

Another feature of my invention is that
T have provided a drop leg 49 on the draft
pipe which leads over to the exhaust main
36, the pressures in these two pipes to act
against each other, and equalize the pres-
sure throughout the whole system, by which
constructio: a pressure as high as may be
desired can be carried on the main set of
caps without the liability of blowing out
the seals at the discharge end thereof and
destroying the action or effect of the sepa-
rating chamber upon the steam and vapor
which is drawn therefrom for use in the
It will also be noted
thet T have carried this drop leg 49 down
below the level of the exhaust main so as
to form a water seal to act as a trap and

* prevent the water and wet steam from flow-

50

ing back from the exhaust main into the
draft pipe and into the modifying cylinder.

In the practical operation of iy improved
drying system it is found necessary in order
that the best results may be obtained, to
provide ome or more modifying cans or
cylinders, preferably at the entering end of
the drier, in which cylinders the heat may
be modified, reduced and regulated so as
to act with the best posible effect upon the
entering goods. In some cases it is found
that the heat should be considerably reduced
below that carried in the main cylinders.
Tt is found that this result can best be ob-
tained in this modifying cylinder, in the
most effective and economical manmer, by

85 subjecting the exhaust steam from the main

1,100,977

cylinders %o a separating process immedi-
ately upon being discharged from said cyl-
inders and to convey or conduct the com-
paratively dry steam, air and vapor thus
obtained from the separator through the
draft pipe 39 into the said modifying cylin-
der where its entrance and discharge can
be so controlled by means of the valves 47
and 48 as to utilize nearly all of the latent
heat in the fluid, so that only water will be
discharged from the modifying cylinder,
the water of condensation in said draff pipe
passing downward to fill the seal below, the
excess being carried over into the exhaust
main 36.

By the use of my improved
chamber and its connection therefrom di-
vect to the draft pipe 89 I am enabled to
separate the air, which may have accumu-
lated in the cylinders while the system is at
vest, and conduct it through to the modify-
ing cylinder and out through its discharge
pipe.

1t will be noted that the discharge from
my modifying cylinder is left open whereby
it may be readily determined whegher or
not the valves 47 and 48 are properly ad-
justed so that only water and no steam will
izsue from this cylinder. .

The valves 47 and 48 are herein illustrat-
ed as being hand-operated, but automati-
cally operable reducing values of any of the
well kmown types may be employed in place
of said hand valves to control this flow
both into and out of said cylinder automati-
cally, if desired.

Another advantage in my improved sys-

_tem is that the trap 37, which is connected

to the main return, permits any desired
pressure .to be employed in the system,
Whereas if a water seal alone were employed
for comtrolling the flow therethrough a low
pressure only could be used. In other
words, by the use of a trap in the system
a much higher pressure and consequently
higher temperature may be used whereby
the goods may be more rapidly treated, act-
ed upon and dried than when a low pressure
is employed.

T claim:

1. A drying machine comprising a plu-
rality of rotatable heating cans, means for
admitting steam thereto, an exhaust main
communicating with the discharge end of
said cans, means for separating the steam
and vapor from the entrained water as it
is exhausted from each of said cans, a modi-
fving can arranged to codperate with the
other cams, and a draft pipe for receiving
the separated steam and vapor and conduct-
ing it into said modifying can.

2. A drying machine comprising a plu-
rality of rotatable heating cans, means for

‘admitting steam thereto, an exhaust maln
.commmunicating with the discharge end of

separating

70

90

95

100

110

115

120

125

1390




10

15

20

25

30

85

40

45

1,109,977 .

said cans, means for separating the steam
and vapor from the entrained water as it
is exhausted from each of said cans, a modi-
fying can arranged to codperate with the
other cans, a draft pipe for receiving the
separated steam and vapor and conducting
it into said modifying can, an open ended
discharge pipe leading from said latter can,

can,

3. A drying machine comprising a plu-
rality of rotatable heating cans, means for
admitting steam thereto, an exhaust main
communicating with the discharge end of
said cans, means for separating the steam,
air and vapor from the entrained water im-
mediately upon being exhausted -from each
of said cans, a modifying can arranged
to cobperate with the other cans, a draft
pipe for receiving the separated steam, air
and vapor and conducting it into said modi-
fying can, and means whereby the tempera-
ture in said last-mentioned can may be con-
trolled. : ,

4. A drying machine comprising a plu-
rality of rotatable heating cans, means for
admitting steam thereto, an exhaust main
communicating with the discharge end of
said cans, a separating chamber connected
direct to the discharge from each of said
cylinders for separating the steam, air and
vapor from the entrained water, a modify-
ing can arranged to codperate with the other

cans, a draft pipe for receiving the separate

steam, air and vapor from all of said cham-
bers and conducting. it into. said modifying
can, and valves controlling both the inlet
and discharge to and from said modifying
cylinder.

ity of rotatable heating cans, means for ad-
mitting steam thereto, an exhaust main com-
municating with the discharge end of said
cans, a separating chamber connected direct
to the discharge from each of said cylinders

for separating the steam, air and vapor from |

the entrained water, a modifying can ar-

8

ranged to cobperate with the other cans, a
draft pipe for receiving the separated steam,
air and vapor from all of said chambers and
conducting it into said medifying can,

valves controlling both the inlet and dis-.

charge to and from siid modifying cylinder,
and an open ended discharge pipe leading

from said latter cylinder.
and valves in said inlet and discharge for |’
controlling the temperature in said latter.

6. A drying machine comprising a plu-
rality of rotatable heating cans, means for
admitting steam thereto, an exhaust main
communicating with the discharge end

‘of said cans, a separating chamber con-

nected direct to the discharge from each
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of said cylinders for separating the steam, -

air ‘and vapor from the entrained water.
a mgdifying can arranged to cooperate
with the other cans, a draft pipe for re-
ceiving the separated steam, air and vapor
from all of said chambers and conducting-it
into said modifying can, valves contrelling

both the inlet and discharge to and from’

said modifying cylinder, said draft pipe be-
ing connected through a water seal to said

main exhaust.

7. A drying machine comprising a plural-
ity of rotatable heating cans, means for ad-
mitting steam thereto, an exhaust main com-
municating with the discharge end of said
cans, a trap for controlling the flow through
said exhaust main, a separating chamber
connected direct to the discharge from each
of said eylinders for separating the steam,
air and vapor from the entrained water, a
modifying can arranged to coperate with
the other cans, a draft pipe for receiving the
separate steam, air and vapor from all of
said chambers and conducting it into said

modifying can, and valves controlling both
] o | the inlet and discharge to and from said
5. A drying machine comprising a plural-’

modifying cylinder. _ .
In testimony whereof I affix my signa
ture in presence of two witnesses. .

WILLIAM R. FILES.

‘Witnesses :
Howarp E. Barvow,
E. I. Ocpexn,

65

70

75

80

85

90




