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UNITED STATES

PaTENT OFFICE.

WILLIAM W. WALLACE, OF WILLOUGHBY, OHIO, ASSIGNOR TO THE
AMERICAN CLAY-WORKING MACHINERY COMPANY, OF BUCYRUS,
OHIO, A CORPORATION OI' OHIO.

ROTARY MECHANICAL DRIER.

SPECIFICATION forming part of Letters Patent No. 711,027, dated October 14, 1902.
Application filed February 4, 1902, Serial No. 92,5630, (No modeld

To all whom Tt maly CONCEriv:

Beitknown that], WILLIAM W.WALLACE,
a citizen of the United States of America, re-
siding at Willoughby, in the county of Lake
and State of Ohio, haveinvented certain new
and useful Improvementsin Rotary Mechan-
ical Driers; and I hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art towhichit pertains tomake
and use the same.

This invention relates to improvements in
mechanical driers, and pertaius more espe-
cially to a drier comprising an inclined rotary
eylinder arranged within a heating-chamber
and consisting of an outer shell externally ex-
posed to the heating agent passing into the
said chamber, an inner main flue arranged

centrally within and longitudinally of and |

diametrically smaller than the said outer
shell,soasto form anannularchamberaround
the said fiue, and branch fluesarranged with-
in and transversely of the chamber of the
cylinder and connecting the passage - way

formed by and within the main flue with the

aforesaid heating - chamber, and means for
feeding the material to be dried to the afore-
said chamber of the cylinder at the upper
end of the cylinder, and a passage-way estab-
lishing open relation between the aforesaid
heating-chamber and the aforesaid main flue

at the opposite or lower end of the cylinder.

The primary object of this invention 1s to
provide a drier which is well adapted for dry-
ing combustible materials—such, for 1in-
stance, as grain—wherein contact between
the material being dried and the produets of
combustion or heating agent is avoilded,
wherein some of the heating agent can be dlI-
verted from its path leading to the receiving
end of the aforesaid main flue into the said
fAlue transversely of the aforesaid chamber of
the cylinder at intervals longitudinally of the
cylinder between the central portion of the
cylinder and the discharging end of the sald
lue and without bringing the heating agent
into contact with the material, so as to reduce
the volume of heating agent passing into the
receiving end of the said flue, and thereby

' avoid burning,scorching,oroverheatingof the

material between the central portion of the
eylinder and the discharging end of the said
chamber and make the temperature in the
cylinder lowest at the discharging end of the
chamber of the eylinder and gradually in-
ereasing toward the opposite or receiving end

of the said chamber, where the material con-

tains moisture enough to protect it from be-
ing destroyed or injured by the heat.

With this object in view and to the end of
rendering the apparatus simple and durable
and convenient and reliable in its operation
and to attain other advantages hereinafter
appearing, this invention involves certain
features of construction and combinations of
parts hereinafter deseribed, and pointed out
in the claims.

In the accompanying drawings, Figure 11is
a side elevation, largely in central section, of
the forward portion of a drier embodying my

invention. Fig. Ilis aside elevation, largely
in central section, of the rear portion of the

apparatus. Fig. 111 18 a transverse section

online III I11, Fig. I, lookingoutwardly. Iig.

1V is a transverse section on line 1V IV, Fig.
I, looking inwardly. ¥ig. V Is an elevation,
largely in vertical section, on line V V, Fig.

11, looking outwardly. Fig. V1 1s a trans-

verse section on line VI VI, Fig. 11, looking

outwardly. Fig. VII is a transverse sectlon

on line VII VI1I, Fig. 1L |
My improved drier comprises a rotary 1n-

clined drying - cylinder supported as will

hereinafter appear andcomprising an outer

open-ended shell a, arranged parallel with

the axial line of the eylinder, and an open-
ended flue b, arranged centrally within and
extending longitudinally of the shella. The
forward portion of the said cylinder is shown
in Fig. I and IV, and the rear portion of the
cylinder is shown in Fig. II. The shell a
comprises in the main a single cylindrical
section which extends approximately from
end to end of the cylinder and is applied and
supported as will hereinaiter appear. An

annularchambercisformed,therefore,around
the flue 0 and within the shell a, and the ma-
terial which is to be dried is, as will herein-
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atter appear, fed into the said chamber at | cylinder and above the fuel-chamber 27 of

the npper end of the cylinder and passes dur-

~ing the drying period rearwardly through the
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‘suitably-applied standard 17.

sald chamber and is discharged from the
sald chamber at the opposite or lower end of
the cylinder, and the products of combustion
or heating agent are conducted from a fur-

nace, as will hereinafter also appear, into

the flue 0 at the lower end of the cylinder
and thence pass forwardly through the said

flue without coming in contact with material

being dried. The flue b is preferably cylin-

drical in cross-section, as shown in Figs. I,

II, and VI, and extends a suitable distance
rearwardly beyond the discharging end of
the chamber ¢, as shownin Fig. II. The flue
b at its forward and discharging end within
the upper and material-receiving end of the
chamber ¢ extends (see Fig. I) into and
snugly fits internally of a tubularsection 12,
which extends from the flue b forwardly be-
yond the forward end of the shell ¢ and forms
a forward extension of the said flue. The
section 12 is riveted or otherwise attached to
the flue 6. The flue extension 12 is formed
upon and integral with arms 13, which are
formed upon and integral with and extend
inwardly from a trannion d, with which the
forward and upper end of the drying-cylin-
der is axially provided. The trunnion ¢ has
bearing in a box 14, which is provided exter-
nally, as shown in Fig. III, with two trun-
nions 15, which are arranged at opposite
sides, respectively, of the box and in a hori-
zontal plane and in line at right angles to the
axial line of the trunnion ¢ and have bear-
Ing In upwardly - projecting arms 16 of a
The box 14 is
obviously capable of oscillating and accom-

‘modating itself to the inclination of the trun-

nion d. |

- The flue exteunsion 12 is provided at its in-
ner end and externally with any suitable
numberof laterally and outwardly projecting
and radially-arranged arms 18, which termi-
nate at their outer ends in an annular rim
19, which forms a portion of the shell @, and
18 riveted or otherwise attached to the re-
maining portion of the said shell . The rim
19 1s provided at its outer end with an inter-
nal annular flange 10, which loosely embraces
the externally-circular inner end portion 20
of the lower section 21 of a smoke-box or
breeching 7, which section 21 hasits chamber
in open relation with the chamber ¢ of the
drying-eylinder, and the said section 21 is
apertured, as at 23, to accommodate the lo-
cation and operation of the trunnion ¢. The
smoke-box or breeching ¢ is supported in any
approved manner, having its lower section
21 braced, asat 24, from the standard 17 and
provided with an external annular flange 25,
which overlaps and is held against the outer
side of a head 26, which is attached to the
casing of a heating-chamber 7, and the said
head 26 and the said flange 25 close the said

chamber at the forward end of the drying- !

’[
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the furnace ¢, as shown in Fig. I. The
chamber f extends longitudinally of and sur-
rounds the drying-cylinder and has its lower
portion below the upper and forward end of
the said cylinder in open relation with the
sald chamber 27 cf the furnace.

The trunnion d, its arms 13, the flue exten-
sion 12 and its arms 18, and the rim 19 are
composed, preferably, of a single casting.

By the construction hereinbefore deseribed
1t will be observed that the flue extension 12,
the rim 19, and the intervening arms18 form
a strong and durable connection between the
flue b and the shell ¢ at the forward and ma-
terial-receiving end of the chamber ¢, and the
shell ¢ is consequently adequately supported
at the forward end of the drying-cylinder.

A duet 30 is provided below the lower and
rear end of the drying-cylinder and extends a
snitable distance rearwardly below the ma-
terial -receiving chamber h, which extends
around the flue 0 at the discharging end of the
chamber ¢ of the cylinder and is arranged to

70

75

8o

Qo

receive the dried material discharged from

the said chamber ¢, and a trough 4 is arranged
at the bottom of the chamber A below the

drying-cylinder and in position to receive the

material discharged, as aforesaid, from the
chamber ¢ of the cylinder and extends later-
ally and discharges outside of the drier, as
shownin Fig. V. A suitably-operated screw
conveyer k is arranged within and longitudi-
nally of the said treugh 7 and adapted to con-
vey material from the said trough. The duct
50 1s connected by a suitably-formed passage-
way with the passage-way formed within and
by the flue b at the rear and receiving end of
the said flue. | .
Theshell @ of the drying-cylinder at its dis-
charging end snugly embraces and is riveted
or otherwise attached to the annular inner
end portion 33 of the frame [, which is ar-
ranged within the chamber & externally and
longitudinally of the flue b, and has an outer
annular end portion 35, which snugly em-

“braces and is riveted or otherwise attached

to theflue 6. Theinner end portion 33 of the
frame [ at the adjacent extremity and outside
of the shell ¢ has an external annular flange
54, which is embraced by a packing-ring m,
which overlaps and is suitably held against
the outer side of metal head n, attached to
the casing of the heating-chamber f and sur-
rounding the dryving -ecylinder and instru-
mental in forming the inner end wall of the
chamber 7, and the packing-ring m prevents
leakage between the chambers % and £, and
consequently the products of combustion or

heating agent circulating around the drying-

cylinder during the operation of the appa-
ratus cannot pass from the chamber finto
the discharging end of the chamber ¢ of the
cylinder.

The passage-way establishing open relation

between the duct 30 and the receiving end of

the flue b comprises a chamber o, which is
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3

formed at the said end of the said flue 0, as | and prevents leakage between the chambers

shown in Fig. 1I, and consequently products
of combustion or heating agent pass from the
chamber fthrough the duet 30 to the cham-
ber o and thence through the flue 0 to the
smoke-box or breeching ¢, and a suitably-op-
erated and suitably-applied fan or suctlon-
creating device p (see Fig. I) is arranged
within the upper section 38 of the breeching
7 and is instrumental during ifs operation of
creating suection within the said breeching,

and thereby facilitating the passage of the |

products of combustion or heating agent from
the furnace into and through the flue 4.

The chamber £ (see Fig. II) is ¢losed at the
top by a cover 40, which has air-inlets 41, con-
trolled by a suitably-applied damper 42.

The wall between the chambers o and 2
avoidscommunication between thesaid cham-
bers,and consequently between thesaid cham-
ber 0 and the chamber ¢ of the drying-cylin-
der,and henceit willbe observed that the prod-
ucts of combustion are not passed through or
into contact with the stream or body of mate-
rial which during the operation of the appa-
ratus passes through and is dried within the
said chiamber c.

The annular outer end portion 35 of the
frame [ is provided at its outer end, as shown
in Fig. 11, with an external annular flange 36,
which abuts against and is riveted or other-
wise attached to the annular inner end por-
tion 43 of a frame r», which extends rearwardly
from the receiving end of the flue b and con-
nects the frame [, and consequently the shell
a and the flue b, with the circular head 50,
which is formed upon and integral with the
inner end of the trunnion s, with which the
drying-cylinder is axially provided adjacent
to the receiving end of the flue b at the rear
end of the drier. The frame 7 is rigidly se-
cured to the head 50, and the wall between
the chambers o and h is suitably apertured
to accommodate the location of the connec-
tion between the trunnion s aud the shell ¢
and Hue b. The member 43 of the frame 7
and the member 35 of the frame/ form an an-
nular head embracing the receiving end of
the flue b. The trunnion s has bearing in a
box 54, provided externally with two trun-
nions 55, which are arranged in a horizontal
plane and in line at right angles to the axial
line of the trunnion s at opposite sides, re-
spectively, of the said box, as shown in Iig.
V1I, and have bearing in upwardly-project-
ing arms 56 of a suitably-applied standard 97.
The box 54is obviously capable of oscillating
to accommodate itself to the inclination of
the trunnion s.

in mesh with a pinion 52, operatively mount-
ed upon a suitably-supported shaft 53, to
which power is applied in any approved
manner.

The annular inner end portion 43 of the
frame » is embraced by a packing-ring (,
which is supported in any approved manner

The trunnion s 18 opera- |
tively provided with a spur-gear 51, which is

o and  around the flue 0.

The head 50 of the ftrunnion s forms the
central and main portion of the outer end
wall of the chamber o and is embraced by a
packing-ring u,which prevents leakage at the
periphery of the said head and is supported
from the remaining and stationary portion of
the said wall in any approved manner.

The frames [ and r form a durable frame-
work, which adequately supports the shell ¢
and the flue b of the drying-cylinder from
the trunnion s.

The upper section 38 of the breeching or
smoke-box (see Fig. I) isprovided at its lower
end and externally with a flange 60, which

rests upon a corresponding flange 61, formed

upon and externally of the upper end of the
lower section 21 of the said breeching, and
the upper section 33 is removably secured to
the lower section 21 by bolts 62, which ex-
tend through the said flanges 60 and 61 and
nuts 63 upon the said bolts.

The material to be dried is introduced into
the receiving end of the chamber ¢ of the dry-
ing-cylinder through a feed-spoutw, which is
composed of two sections, (see Fig. I,) with
its upper section integral with the upper sec-
tion of the breeching and outside of thedry-
ing-cylinder and with its lower section inte-
oral with the lower section of the breeching
and curving from the upper section of the
feed-spout downwardly and inwardly into
the receiving end of the chamber ¢ of the
drying - cylinder and terminating and dis-
charging into the said chamber ati the outer
side of the path of the arms 13, which are
preferably arranged at the extreme inner end
of the flue extension 12, so as toaccommodate
the extension of the lower section of the feed-
spout far enough into the chamber ¢ of the
drying -cylinder to prevent material dis-
charged from the said spout from obtaining
ingress to the discharging end of the flue b
and to be out of the way of the produects of
combustion passing into the breeching and to
avoid interference with the location and op-
eration of the arms 18, which also operate to
stir the material received within the said
chamber ¢ from the spout.

As already indicated, my 1improved drier
is more especially designed for drying com-
bustible material —such, for instance, as
orain—whichiseasily burned or scorched and
which must not be brought into contact with
the products of combustion passing from the
furnace. 1 have found that material of the
character indicated can only be successtully
dried without liability of scorching or over-
heating the material within the rear portion

i of the drying-c¢ylinder by providing means

whereby some of the products of combustion
passing from the furnacecan be diverted from
the forward portion of the heating-chamber
finto the flue O without bringing such di-
verted products of combustion into contact
with the material being dried, and the best
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- results are attainable by thus diverting the | ¥ is operatively connected in any approved
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products of combustion from the chamber f
into the flue b at intervals longitudinally of
the forward portion of the said flue, with the
sald intervals spaced gradually closer in the

direction of the receiving or forward end of |

the chamber ¢ of the drying-eylinder. The
means preferably employed for diverting
products of combustion from the chamber 1
comprises branch flues«, with which the flue
b is provided and which extend transversely
of the chamber ¢ from the shell ¢ to the flue b
and are arranged radially of the drying-cyl-
inder; as shown in Figs. II and IV, and con-
nect the passage-way formed by the flue b
with the chamber /. The said branch flues
2 are preferably arranged in four series be-
tween the central portion of the drying-cyl-
inder and the receiving end of the chamber
¢ of thecylinder, with the filues of each series
arranged at suitable intervals longitudinally
of the cylinder, with the four series of flues
arranged at equalintervals circumferentially
of the c¢ylinder and with the flues of each se-
ries of flues alternating with the flues of the
adjacent series of flues. The flues of each
series of flues « are preferebly so spaced that
the intervals between them increase toward
the receiving end of the chamber ¢ of the

drying-cylinder, sothat more heatis diverted

into the filue &6 from the chamber 7 toward
the said end of the said chamber ¢, and, ob-
viously, as the moisture contained in the ma-
terial undergoing treatment within the said
chamber is found to be gradually greater in
the direction of the receiving end of the cham-

ber the heat diverted from the chamber finto |
the flue b, as hereinbefore described, operates |

to the best advantage and not only facilitates
the drying process,but decreases the tempera-

~tare along the rear portion of the drying-cyl-

§0

35

50

inder sufficiently to avoid burning, scorch- |
longitudinally of the said shell so as to form

ing, or overheating of the material passing
through the last-mentioned portion of the
cylinder. It will be observed also that the
flues « operate to stir the material passing
through the chamber ¢ of the cylinder.
"\i[e&ns for controlling and regulating the
passage of produets of combustion or heat—
ing agent from the flues « into the passage-
way extending through the main flue b is pro-
vided, and comprises, preferably, an end wise-
shiftable valve-forming cylindrical tube v,
which isarranged within and conforms to and
extends longitudinally of the flue b and has
as many lateral apertures 65 as there are flues
a, with the said apertures so arranged rela-
tive to the said fiues « that all of the flues are
capable of being simultaneously closed or
opened or partially closed or partially opened,
according as the said valve-forming tube is

shifted to the required extent in the one di-

rection or the other, or according as the said
tube is turned within the flue 6 in the one or
the other direction. The means for operat-
ing the tube comprises, preferably, a cylin-

manner. The stem or shaft 66 extends for-
wardly,centrally, and longitudinally through

the trunnion ¢ of the drying-cylinder and has

bearing in the said trunnion. The shaft or
stem 66 has its outer end provided with a
wheel 67 for manipulating it. Obviously,
therefore, the turning of the shaft or stem 66
results in the turning of the tube vy, and the

said tube is shifted endwise in the one direc-

tion or the other, according as the said shaft
or stem is slid in the one or the other direction.
The forward trunnion d of the drying-cyl-

70 .

75

3o

inder is provided at the outer end of the box -

14 with a disk 68, which is fixed to the said

trunnion and 1s large enough diametrically
to overlap the outer end of the said box, as
shown in Fig. I, and thereby prevent rear-
ward endwise displacement of the said trun-
nion and the connected eylinder

What I claim is—
- 1. Adrier comprising a suitably-supported
rotary eylinder having an outer shell extend-
ing longitudinally of the cylinder, a flue ar-
ranged centrally and longitudinally of the
sald shell so as to form a chamber surround-
ing the flue; a heating-chamber extending
around and externally of the ¢ylinder; mneans
for feeding material to be dried into the afore-
sald chamber of the cylinder at one end of
the cylinder; a passage-way connecting the
aforesaid heating-chamber with the aforesaid
flue at the opposite end of the cylinder, and
means for conducting heating agent from the
sald heating-chamber into the said flue be-
tween the central portion of the ¢ylinder and
the discharging end of the flue without con-
tact with material passing through the cham-
ber of the cylinder.

2. Adriercomprising a rotary eylinder hav-
Ing an outer shell extending longitudinally of
the cylinder, a flue arranged centrally and

a chamber surrounding the flue; a heating-
chamber around and externally of the cylin-

~der; means for feeding material to be dried

to the aforesaid chamber of the cylinder at
one end of the eylinder; a.passage-way con-
necting the aforesaid heating-chamber with
the aforesaid flue at the opposite end of the
cylinder; means for supporting the cylinder,
and means for conducting hea,tmo* agent from

the aforesaid hea,l;mg-ehdmber into the afore-

sald flue between the central portion of the
cylinder and the discharging end of the flue at
intervals longitudinally of the cylinder with-

out contact with material passing through the

chamber of the eylinder. |

3. Adriercomprisingarotarycylinder hav-
ing a main flue arranged centrally and longi-
tudinrally of the eylinder and extending from
end to end of the e¢ylinder, a chamber which
surrounds the said flue and extends from end
to end of the cylinder, and branch flues ar-
ranged transversely of the said chamber be-
tween the central portion of the cylinder and

drical shaft or stem 66, with which the tube | the material-receiving and forward end of
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the said chamber and connecting at one end,
respectively, with the passage-way formed by

ihe aforesaid main flue and open at their op- |

posite ends; means for supporting the cylin-
der; a heating-chamber around and exter-
nally of the cylinder, and a passagoe-way con-
necting the sald heating-chamber with the
main fAue at the discharging end of the cham-
ber of the eylinder.

4. A drier comprising a rotary cylinder hav-
ing an open-ended flue arranged centrally
and longitudinally of the cylinder and ex-
tendine from end to end of the cylinder, a
chamber surrounding the said flue, and a se-
ries of branch flues arranged transversely of
the said chamber, atintervals longitudinally

of the cylinder, between the central portion

- of the cylinder and the material-receiving or
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forward end of the aforesaid chamber and
connecting at one end, respectively, with the
passage-way formed Dy the aforesaid main
flue and open at their opposite ends; means
for supporting the cylinder; a heating-cham-
ber surrounding the cylinder, and a passage-
way connecting the said heating-chamber
with the main flue at the discharging end of
the chamber of the cylinder.

5 A drier comprising a suitably-su pported
rotary cylinder having an open-ended main
flue arranged centrally and longitudinally of
the cylinder and extending from end to end of
the cylinder, an open-ended chamber formed
around the said flue and extending from end
to end of thecylinder, and a series of branch
flnes extending transversely of the said cham-
ber between the central portion of the cylin-
derand the material-receiving or forward end
of the chamber of the cylinder and with the
said branch flues arranged at intervals longi-
tudinally of the cylinder and spaced nearer
together toward the forward or receiving end
of the chamber of the cylinder; & heating-
chamber externally of the cylinder, and a
passage-way connecting the said heating-
chamber with the main flue at the discharg-
ing end of the chamber of the eylinder, and
the aforesaid branch flues being grranged as
required to render them capable of conduct-
ingheating agentfromthe said heating-cham-
ber into the main flue.

6. A driercomprisinga suitably-supported
inclined rotary cylinderhavingan outer opeén-
ended shell extending longitudinally of the
cylinder, an open-ended main flue arranged
centrally and longitudinally ol the said shell
and extending from end to end of the cylin-
der, and several series of transversely-ar-
ranged branch flues arranged between the
central portion and theupper end of the cyl-
inder with the flues of each serles of flues
spaced longitudinally of thecylinder and with
‘he flues of each series of fiues alternating
with the flues of the adjacent serles of flues;
a heating-chamber externally of the cylinder;
means for feeding the material to be dried

i the upper end

relation with the main flue at the upper

way connecting the said heating-chamber
with the main flue at the lower end of the cyl-
inder, and the aforesaid branch flues being
capable
of diverting heating agent from the said heat-
ing-chamber into the main flue.

7. A drier comprising an inclined rotary
cylinder having an open-ended outer shell ex-
tending longitudinally of and parallel with
the axial line of the cylinder, an open-ended
main flue arranged centrally and longitudi-
nally of the cylinder, and several series of
branch flues between the central portion and
the upper end of the cylinder with the flues
of each series of f]
longitudinally of the cylinder and spaced
nearer together toward the upper end of the
cylinder; a breeching or smoke-box in open
end
of the cylinder; a feed-spout axtending into
the aforesaid chamber of the cylinder; a fuar-
nace arranged with the fuel-chamber adja-
cent but below the upper end of the cylinder;
means for supporting the eylinder; a heating-
shamber surrounding the eylinder and 1n
open relation with the aforesaid fuel-chamber,
and a passage-way connecting with and ex-
tending from the said heating-chamber below
the lower end of the eylinderand discharging
:nto the aforesaid main flue at the lower end
of the cylinder, and the aforesaid branch
flues having the arrangement required to ren-
der them capable of diverting heating agent
from the said heating-chamber into the main
flue. , _

3. A drier comprising a suitably-supported
rotary eylinder having an open-ended heat-
ing-agent-conducting main flue arranged cen-
trally and longitudinally of the cylinder and
extending from end to end of the cylinder, an
open-ended chamber formed around thesaid
10 and extending from end to end of the cyl-
inder and having one end thereotf adapted to
receive the material to be dried, and branch
Aues located between the central portion of
the eylinder and the material-receiving or
forward end of the chamber of the cylinder
and arranged to conduct heating agent into
the main flue, and means for controlling and
regulating .the passage of heating agent
through the branch flues into the main flue.

y A drier comprising a suitably-sup ported
rotary eylinder having an open-ended heat-
ing-agent-conducting main fluearranged cen-
trally and longitudinally of the cylinder and
oxtending from end to end of the cylinder,
an open-ended chamber formed around the
said fine and extending from end to end of
the cylinder and adapted, abt one end, 1o re-
coive the material to be dried, and branch
Aues located between the central portion of
the cylinder and the material-receiving or
forward end of the chamber of the cylinder

and extending transversely of the said cham-

into the aforesaid chamber of the eylinder at i ber and arranged to conduct heating agent

5

of the cylinder, and a passage- -
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into the main flue, and a movable valve-form-
ing tube arranged within the main flue and

having lateral apertures arranged as required

to render them capable of being broughtinto
registry with the branch flues by the actua-
tion of the said tube in the direction and to
the extent required. |

10. A drier comprising a suitably-support-
ed rotary cylinder provided with axial trun-
nions and having an open-ended main flue
arranged centrally and longitudinally of the
cylinder and a chamber formed around the
sald flue and adapted, at one end, to receive
the material to be dried, and branch flues lo-
cated between the central portion of the cyl-
inder and the material-receiving or forward
end of the chamber of the cylinder and ex-
tending transversely of thesaid chamber and
arranged to discharge into.the main flue, and
a movable laterally-apertured valve-forming
tube arranged to control and regulate com-
munication between the branch fluaes and the
maln flue and having a shaft or stem extend-
ing through one of the aforesaid trunnions.

11. A drier comprising an inclined rotary

cylinder having a flue arranged centrally and |

longitudinally of and extending from end to
ond of the cylinder and an outer shell sur-
rounding and diametrically larger and ex-
tending from end to end of the cylinder soas
to form a chamber around the aforesaid flue;
a heating-chamber extending around the cyl-
Inder; a passage-way establishing open rela-
tion between the said heating-chamber and
the aforesaid flue at the lower end of
inder; means for supporting the cylinder at
the said last-mentioned end; a tubular sec-

tion rigid with and forming an extension of |

the aforesaid flue at the upper end of the cyl-
inder and provided externally with laterally-
projecting arms terminating at their outer

the cyl- |

——

ends in a rim rigid with the aforesaid outer |

shell of the eylinder; a smoke-box or breech-

-1ng in open relation with the last-mentioned

end of the said flue and having its lower por-
tion extending around the outer end of the

flue éxtension; a feed-spout extending into

the aforesaid chamber of the cylinder, and a
trunnion supporting the cylinder at the up-
per end of the cylinder and havin g arms car-
rying the aforesaid flue extension.

12. A drier comprising an inclined rotary
cylinder havinga cylindrieal open-ended flue
arranged centrally and longitudinall y and ex-
tending from end to end of the cylinder, and

an outer cylindrical shell surrounding and |

diametrically larger than the lue and extend-
ing from end to end of the cylinder so as to
form an annular chamber surrounding the
flue; a heating-chamber surrounding the eyl-
inder; g passage-way arranged to conduct

the heating agent from the heating-chamber |

to the flue at the lower end of the cylinder;

Imeans for supporting the ecylinder at the
lower end; a suitably-applied trunnion car-

Sl

|
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rying the cylinder at the upper end and hav-
ing inwardly-extending arms integral with
the trunnion; an annular tubular section
rigid with and forming an extension of the
flue at the upper end of the cylinder and in-
tegral with the said arms of the trunnion and

provided externally with arms connecting

with and bearing the aforesaid shell of the
cylinder; a smoke-box or breeching in open
relation with the flue extension at the upper
end of the cylinder, and a feed-spout extend-
Ing into the aforesaid annuar chamber of
the cylinder externally of the aforesaid flue
extension.

1s. A drier comprising an ineclined rotary
cylinderhavingan open-ended shell arran ged
longitudinally of the cylinder and an open-
ended flue arranged centrally and longitudi-
nallyof theeylinderand diametrically smaller
than the said shell so as to form a chamber
surrounding the flue within the said shell
which flue extends beyond the aforesaid shell
at the lower end of the cylinder; a connection
between the aforesaid shell and the flue at
the upper end of the cylinder; means for sup-
porting the cylinder; a rear chamber Sur-
rounding the flue’s end portion which extends
as atoresaid beyond the aforesaid shell and
having open relation with the chamber of the
cylinder; means for conveying material from
the said rear cha mber; a heating-chamber
surrounding the cylinder; means for prevent-
Ing communication between the said heating-
chamber and the aforesaid rear chamber
around the lower end of the cylinder; a pas-
Sage-way establishing open relation between
the said heating-chamber and the aforesaid
flue at the lower end of the cylinder at the
rear and outside of the aforesaid rear cham-
ber; and means for preventing communica-
tion between the said passage-way and. the
rear chamber around the aforesaid flue.

14. A drier comprising an ineclined rotary
cylinder having an open-ended flue arranged
centrally and longitudinally of the cylinder
and diametrically smaller than the said shell
S0 as to form a chamber surrounding the flue
within the said shell, which flue extends rear-

wardly beyond the aforesaid shell at the lower

end of the cylinder; a connection between
the aforesaid shell and the flue at the upper
end of the cylinder; means for supporting
the eylinder at the said end; a heating-cham-
ber surrounding the cylinder; a rear chamber
rearward of the said heating-chamber and
surrounding the aforesaid flue rearward of
the heating-chamber; means for conveying
material from the said rear chamber ; means
for preventing leakage between the said rear
chamberand the heating-chamber around the
cylinder; a bassage-way establishing open re-
lation between the heating-chamber and the
rear end of the flue outside of the aforesaid
rear chamber; means for preventing leakage
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chamber around the flue; & suitably-applied | this 14th day of January, 1902, at Cleveland,
trunnion earrying the cylinder and the lower | Ohio.

end of the eylinder, and a framework or con- ,
neetion between the said trunnion and the WILLIAM W. WALLAGE.
g flue and outer shell of the cylinder. Witnesses:

In testimonv whereof I sign the foregoing C. H. DORER,

specification, in the presence of two witnesses, vVictor C. LLYNCH.
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