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ROTARY STEAM-DRIER,

 SPECIFICATION fDl"lTliIlg‘ part of _Let‘i:ers' Patent N‘(}. 766,868, dated August 9, 1904,
Applica;tion filed May 6, 1904, Serial No. 206,665, (Wo model.)

To all whom' it may concern:

Be it known that 1, Joax W. BrrLus, a citi-
zen of the United Statt,s, residing at Louis- |
ferson and State of

ville, in the county of Je:
Kentucky, have  invented a new and useful
Rotary Steam-Drier, of whmh the iollcnwmu*
1s a specification. |
Thisinventionrelatestorotar y steam-driers.
The object of the invention is to provide a
rotary steam-drier of 11111)10*@ ed construction
ancd which 1s simple and efficient in operation.
A further object of the invention is to pro-
vide Improved means in a rotary steam-drier
for drawing off the water of condensation.
A further object of the invention is to pro-

- vide means for protectmo the 1hner wall of

the casing against corrosion dmmﬂ the op-
eration of the device. - o

A further object of the invention is to pro-
vide means permitting longitudinal expansion
and c¢ontraction of the steam-pipes.

Other objects of the invention will. {tppe‘u
more fully hereinafter. .
~ The invention consists, substantmlly 1n the
construction, cmnblmtlon, location, and ar-
rangement of parts, all as will be more fully
hereinafter set forth, as shown in the accom-
panying drawings, and finally pmntud out. in
the ‘Lpp{_,ndud claims.

Referring to the : accompamrmo drawings,
and to the various views and 1*eterence--slu ns
appearing thereon, Figure 1 is a view In ver-
tical central lmamtudln%l section of a rotary
steam-drier embodying the principles of my
invention. Kig. 2 1s a view 1n transverse sec-
tion on the line 2 2 of FKig. 1 looking in the
direction of the arrows. Fig. 3 isa view in
transverse section on the line 3 3 of Fig. 1
looking in the direction of the arrows.
4 1s a view In transverse section on the line

4 4 of Tig. 1 looking in the direction of the |
_ 1s a view in end elevation
looking toward the left-hand end  of the ap-
If1g. 6 15 a broken detail view in |

Arrows. Flg. 5
paratus.

transverse section, showing the means for

supporting and arrang ing the protective lin-
1ing for the casing of the drwnﬂ chamber.

The same part is designated by the same

reference-sign wherever it occurs throughout

5o the several views.
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tem of hea |
and desirable to provide means for protecting

- hub, the chamber thereof being

- H, Lmd' WhithT Wil

‘ranged to form end we ﬂ‘

In the practical operation of rotary steam-
driers wherein a rotary casing is employed

into one end of which the m&terml to be driecd

1s fed and from the other end of which the
dried material is delivered and wherein steam
18 employed as the drying or heating medium
1t 1s important that any coudenmtwn which
takes place within the heating-pipes may be
readily withdrawn and removed from the sys-
ting-pipes. It is also important
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the shell of the dryine-chamber acainst cor-

rosion or the corrosive action of acids con-

tained 1n the material to be dried, and in the
construction. of rotary steam-driers employ-

ing headers at each end, which headers are

connected by steam-pipes for circulation of

the heating medium, it i& de%imble to provid&
means whereby t

mitted longitudinal expa,mmlfl,or (30111,.1 action.
The attainment of tl
among the speclal pu
vention.

hese clesirable objects is
rposes of the present in-

In carrying out my 1111?(}11L1011 1 emplov a

rotary (*Vlmflu or casing A, constituting the

- drying-chamber, and I arrange at the respec-
casing headers, which I'shall

tive ends of said
designate generally by reference-signs B and
C, and each comprising a central chambered
incicated by
ively.

reference-signs 1) and K, 1 {*%1}@(}

which are

1:*_,'

os. 1 and 3,) and which open into an annu-

lar chamberH at the periphery of said header.
~oimilarly the chamber D of the hub of header

B 1s provided with radiating spokes having

passages J and IL, the chambers of passages
K for ming

a communication between the
chamber D ‘.@.]iu..]. chambers L.
2.) Formed at the periphery of the header
3 1 c.;.LH o

each 01 Llle }:aa,%swe% J communic ltll’lﬂ W1t‘1
one of the annular chambers 1., the .cmnulfu
chambers L, being divided or aepamted from
each other by Lhe partitions M, which arear-
s of the chambers L
e of each of the cham-

and on the right- lmnd s1d

Ra-

'dmtmﬂ from the chambered hub E of header
) are ]1011(}‘4-‘{-"-u21.-21'11f18 or spokes, the channels of
¢ indicated by reference-sign F, (see

(See Figs. 1 and-
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- section O delivering intoa segmental chamber..

bers J when looking from the left-hand side
of Fig. 1 toward the end of the apparatus.
Attheirinner ends the passages J are closed to
chamber D at the hub of header B by bridges
or partition-plates N. A short section of pipe
O 1s tapped through each of these partitions
or bridges N, ewch of said short sections of

Ppine belno tapped through the shell P of a

cylinder chambe1 which 1s divided 1nto three
segmental portions Q, (see Fig. 2,) each pipe-

of sald cylinder-casing P, said segmental
chambers being closed at their inner ends and

- opening at their outer ends into the interior

5
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chamber R of a neck S, with which communi-
cates a drain-pipe T. The headers B C are
connected by two series of pipes, one series
(designated by reference-sign A’) being lo-
cated closely adjacent to the inner wall of the
casing A and the other series being indicated
by. reference-sign B’ and being located or
nested together in eylindrical form at the axial
center of casing A. The pipes B’ communi-
cate, respectively, with the hub-chambers D
and E of the headers B C, while the peripheral

pipes A’ communicate, respectively, with the

annular passages L and H of headers B C, re-
spectively.
to the shell or casing A, while the hedder B
1s mounted to move Ionmtudmally of the axis
of casing A, thereby permitting of expansion
and contraction of the he&ting-pipes.

In practice devices ot driers of the class
and type to which the present invention re-
lates are mounted somewhat in inclined posi-
tion from one end toward the other to revolve
axially.  Any suitable means for supporting

the drier shell or casing and for imparting ro-

tative movement thereto may be employed.
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‘anism comprising a screw conveyer D,

I have shown means whichare.common in the
art for accomplishing this purpose and com-
prising rollers (', arranged in supporting re-
lation with I’eSpLCt to the reSpectwe ends of

the casing.
The material to be drled may be delivered

“into the interior of casing A from the feed

end thereof and 1n any convenient manner. I
have shown a common form of feeding mech-
ar-
ranged to deliver into the casing A through
the hub of header C, and this end of the cas-

ing or apparatus I will call the "‘feed” end.

The material may be discharged from the cas-

‘ing A at the opposite end of the apparatus
. and the dried material conveyed from the ap-

paratus in anysuitable or convenient manner.
I have indicated in Figs. 1 and 5 a conven-

tional arrangement Well known in the art

for accomphshmw the desired object and com-
prising a rotary screw conveyer E', to which
the material 1s delivered from the casing A
through the space between the radiating
spokes of header B. In practice to secure the

inclination of the drier the cylindrical casing |

The header C is rigidly secured

766,868

A is elevated or raised higher at the feed end 65

than at the discharge end
In order to protect the inner. wall of the

shell or casing A against corroding or the-

corrosive effect of acids contained in the ma-
terial to be dried during the operation of the
device, I propose to provide the inner wall of
the casing with a removable lining.
for driers of the type to which this invention
relates have been difficult of application and

—use 1n the devices of prior construction by

reason of the difficulty of replacing or renew-
ing the lining on account of the limited space
or drea between the inner wall of the casing
A and the peripheral series of heater-tubes
A’. In order to overcome this difticulty; 1
propose to employ a lining made up of sec-
tions F’, each section being preferably curved
to the Seo*ment of 4 circle of sufficient radius
to enable such sections to be introduced into

the space between the series of peripheral
pipes A’ and the mner wall or surface of cas-

ing A by slipping the same edgewise betwéen
a,dJacent pipes A’.
segmental sections of hmncr 1s provided with
a turned-over flange ', ar‘r_&nge'd to bverlap

Linings

One edo*e of each of the
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the proximate edge of the adjacent segmental -

section, as clearly shown in Fig. 6, thereby
preventing the material being treated from
oaining access to the space between thie lining
and the casing A. In orderto prevent tundié
radiation of the heat within the casing A; I
propose to ofiset the lining from thé& inner
wall or surface of casing A thereby forming
practically a dead-air Sp'a;c;e; ‘betweén the hn-
ing and the casing. 7To accomplish this re-
sult, I propose to bolt the segmental lining-
sections to the casing A and to intéfpose’ be-=
tween said casing and lining-sections 4 block
or washer H', as clea,rlv shown in Fig. 6:
The perlphera] series of plpes A ma may be
supported in any convenient manner and at
any convenient point intermediate the ends
thereof—as, for instance; by means of straps
J’, (see Fw 4,)—in a well - understood #nd
Wel] known manner, and similarly the cylin-
drical nest of central pipes B’ may be sup-
ported intermediate the énds thereof in any
convenient manner—as; for instance; by
means of aplate K. throuo*h which said pipes
pass, sald supporting- p]ate K’ being connéect-
ed by arms I/ to the casing A.- | -
The heating medmm—as for instance;
steam (but in this respect 1 do tiot desiré to

be limited)—is supplied to the drier in any

convenient manner—as, for imstance, through

a supply-pipe M’ __the end of which 1S ap=

ranwed to project through the cylindrical ¢is-
Ing P $0 as to deliver the héating hiediam mnto
the hub-chambéer D of Header B, whenceé the

heating

medium resehes and circulites
thr0u0h the central nest of pipes B’ and also
thr ouﬂh the radisal passages K; reaches dnnu-
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lar chambers L;, thence cii"du-l&tiﬁ'g- through




vided for
cated at N'.

766,868

the peripheral series of pipes A’ to header
at the opposite end of the apparatus.

~If desired, suitable manholes may be pro-
each of the headers B C, as indi-

A drier comtmcted 1n accordance Wlth thc

' principles of my invention is well adapted for
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‘removed by a convever K or otherwise.

use in drying any kind of material requiring

theuse of adrier. I donot desire, therefore,

to be limited in respect to the use to which

my invention 1s to be put or to the character
of the material to be employed.

The operation of the apparatus 1s as :iollf)wq*
Thematerlal to be dried is delivered into the
feed end of the casing A by the feeding appara-

tus employed, such material falling into the
By reason

raised or upper end of the casing.
of the downward inclination of casing A to-
ward the discharge end and the rotations im-

parted to said casing the material to be dried
“falling upon the lowermost point of the cy-

lindrical casing at the feed-in end thereof. is
caught by the ridges formed by the lining-
sections at the junction of the edges thereof

and by and between the peripheral pipes A’

and are thereby carried with the revolving

casing as the rotation thereof continues until
1t-1s raised to a suflicient height to spill or fall

over the supporting ledges or ridges formed

by the lining-sections and pipes A’ and fall-
1ing down and spreading over and through the
central nest of pipes B, being progressed spi-
rally in this manner. lenﬁ thwise through the

casing A, being finally dellveled from the
casing in dried condition and carried AwWay oOr

it will be seen that the lining performs a triple
function. - Being offset from the inner wall of
the.casing
of the heat, and being inthe form of are-shaped
sections they perform the further function of

ledges or flights for receiving and carrying
upwardly the material to be dried during the
rotative movement of the casing, and in addi-
tlon they serve to protect the casing A against

corroding or the corrosive effect of any acids
contained 1n the material to be dried. . The
water of condensation forming within the heat-
ing tubes or pipes A’ B’, where steam is em-
ployed as the heating medium, drains toward
the header B by reason of the inclination of
sald pipes and is delivered into the annular
passages L, collecting in the lowermost por-
tions of said annular passages, where
condensation 1s caught by the par
thereby being deflected or guided down the
alternate mdlatmﬂ' passages J and thence

through the short pipe-sections O into the
compartments () of cylindrical casing P,thence

being delivered into the passage R of neck S
and thrOLwh the drain-pipe T.

By emplowno only each alternate radiat-
Ing passage J to carry off the condensation 1
am enabled to employ pipe-sections O of large

Thus

, 1t serves to prevent undue radiation

such
titions M,

area, thereby avoiding the possibility of clog-
g‘nﬂ due to a failure of -

operation of the device, and this I regard as

a most important feature of my invention.

By mounting the header B for movement in
the du"ectmn of the axisof rotation of casing
A provision 1s
traction of the tubes or pipes A’ B', connect-
1ng the headers.

I‘he moisture which is driven off by the

steam for heat.furnished t. 11‘0[1{11‘1 the heating-
pipes while the material is passing throuﬂh
the cylinder may be carried oftf from the cas-
Ing in any convenient manner. In practice
this 1}51018(:111‘@ may be drained oftf by means of

a blower or fan (not shown) through the open
spaces between the radiating hollow %pohes of

hmder C.

It 1s obvious that many
changes in the details of construction and ar-
rangement would readily occur to. persons

skilled in the art and still fall within the spirit

and scope of my invention. I do not desire

to be limited or restricted, therefore, to the
exact details shown and above desceribed: but,

Having now set forth the object and natur e

of my invention and a construction embody-

3

macle for expansion and con-

she drain to take care
of all of the condensation formed during the

75
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rariations and -
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ing the principles thereof, what 1 claim as

new and useful and of my own invention, and

desire to secure by Letters Patent, is—
1. In a rotary drier of the wpe described,

95

the combination with adrum or casing, headers

arranged at the ends thereof, heating-pipes

connecting said headers, means for qupplyfmo

a heating medinm to said pipes, in combination
with a hmrw applied to the inner wall of said
casing, said llmna madeinr emovable %ctmus '

for the purpose set forth.
2. In a drier, a drum or casing, headers

arranged at the ends thereof, heating-pipes

Too

105

connecting said heacers, in combination with
a lining for the inner wall of said casing, said

[Ining made in removable Set;tions ‘gald sec-

tions being offset from the inner Sunaw (}i
sald casing, for the purpose set forth. |

3. In a drier, a drum or casing, heating-
pipes arranged therein and ‘Ld]ac*ent to the
, 1n combination
with a lining applied to the i inner wall of said
casing and between said heating-pipes and said

Inner per 11)1161'3 of said casing

inner wall, said lining having IDIIGItU{JIH‘LHV"
extending ridges on - he inner surface there u;Ji
for the purpose set forth.

II10O

IIC

4. In a drier, a drum or casing, heating-

pipes arranged therein and adjacent the sur-:
face of the wall thereof, in comhination with

a, linilw for the inner wall of said casing, com-

120

prising segmental sections forming lonmtud1- :
nal 11dﬂe<s at the abutting edges ther eot, and -

means tm* connecting S.—lld 111‘111‘11} -sections to
the casing, for the purpose set forth. |

5. In adrier, a drum or casing, means for-
heating the same, and a lining for said casing,

125
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10

said lining comprising removable segmental-
shaped sections arranged edge to edge, for the
purpose set forth.

6. In a drier, a drum or casing, and means
for heating the same, in combination with a
Hning for said drum or casing, said lining be-
ing offset from the inner surface of said wall
or casing to provide a dead-alr space therebe-
tween, for the purpose set forth. |

7. In a rotary drier, a rotatively-mounted
drum or casing, heating-pipes extending lon-

~ gitudinally therethrough and arranged adja-

20

25

jacent the inner surtace thereof, in combina-
tion with a lining interposed between said heat-
ing-pipes and the inner wall of said casing,
said lining composed of curved segmental
plates, and means for removably attaching
said plates to the inner surface of said casing,
for the purpose set torth.

8. In a rotary
drum or casing, heating-pipes extending lon-
ogitudinally therethrough and arranged adja-
cent to the inner surface of said casing, 1n
combination with a lining intérposed between
sald pipes and the inner surtace of said casing,
salid lining comprising detachable sections,
each section having a bent flange at one edge
thereof arranged to engage over the proxi-

~mate edge of the adjacent sections, for the

20
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purpose set forth.
9. Inadrier, the combination of a drum or
casing rotatively mounted, and headers ar-

- ranged at the ends thereof, heating-pipes con-

necting said headers, said headers provided
with hub-chambers and annular chambers and
a plurality of centrally-located exhaust-cham-
bers and radiating hollow spokes, the alter-
nate hollow spokes forming communication
between said hub and annular chambers, and
drain-pipes communicating with each inter-
mediate radiating passage of one of said head-
ers and delivering to an exhaust-chamber, for
the purpose set forth.

10. In a rotary steam-drier, a rotatively-
mounted casing or drum, headers arranged at
the respective ends thereot and including an-
pularand hub chambers, pipes communicating
between said headers, radiating spokes, each
having asingle passage formed in said headers,
the passage of each alternate spoke of one of
sald headers arranged to open communication
between the annular and hub chambers of the
same header, the passage of each intermediate
spoke of said header being closed to said hub-
chamber, a cylindrical casing arranged at the
center of said hub-chamber and communicat-
Ing with an exhaust-pipe, and pipe-sections
communicating between said Intermediate

drier, a rotatively-mounted

Into sectlons, the

spoke-passages and said central cylindrical
casing, for the purpose set forth.

11. In a rotary steam-drier, a rotatively-
mounted drum or casing, a header arr anged
at each end thereof and each having an annu-
lar chamber and a central hub-chamber, raclial
hollow spokes formed in each of said headers,
and each having a single passage therethrough
to open communication between the mnular
and hub chambers of their corresponding
headers, only the alternate spoke-passages of
one of said headers forming such communica-
tion between the annular and hub chambers
of said headers, a casing centrally mounted in
said last-mentioned header and having a plu-
rality of compartments closed to the hub-
chamber of said header, the single passage of
each intermediate radial spoke being also
closed to said hub-chamber, and a pipe-sec-
tion communicating between the single closed

‘passage of each of said intermediate radial

spokes and a corresponding compartment of
said central casing, and a drain-pipe commu-
nicating with said central casing.

12. In a rotary steam-drier, a rotatively-
mounted drum or casing, pipesarrangec there-
in, headers receiving the ends of said pipes,
each header including an annular and a hub
chamber, radiating spokes, each having a pas-
sage therethrough, formed in one of said head-

ers to open communication between the annu-

lar and hub chambers thereof, similar raciat-
ing spokes, each having a single passage there-
throueh, formed in the other of said headers,
partition-plates arranged to separate the an-
nular chamber of said last-mentioned header
hollow passage of each al-
ternate radiating spoke of saicd header open-
ing communication between a section of the
mnular chamber and the hub-chamber of said
header, a casing having a plurality of com-
partments centrally located with respect to
said header, said compartments being closed to
the hub- chambel thereof, the smgle passage
of each intermediate spoke being closed to
said hub-chamber but communicating with a
section of said annular chamber, and a pipe
connection between the single passage ot each
of said intermediate spokes and a central cas-
ing-compartment, and a drain-pipe communi-
cating with said central casing-compartment.

In witness whereof I have hereunto set my
hand, this 3d day of May, 1904, in the presence
of the subscribing witnesses.

JOHN W. BILES.

Witnesses:
A. . RovaLp,
A. E. RicrARDS.
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