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To all whom it Mczg/ CONCEPTL:
- Beit known that I, Joun W. BiLES, a citi-

zen of the United States, residing at Louis- |

~ wille, in the county of Jefferson and State of

5

Kentucky,- have invented certain new and
useful ‘Improvements in Rotary Steam-
Driers,-of which the following is a full, clear,

- and exact specification.

Io
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This invention relates to improvements in
rotary .steam - driers; and the object of the
same 1s to provide an improved arrangement

of the steam or fluid pipes whereby the ma-

terial may be thoroughly dried.
- A futher object is to provide an improved
means for supporting and retaining the pipes

" 1n position. ‘

- A further object is to construct an im-
proved device of this character comprising a
plurality of concentric series of heating-pipes
and an improved form of manifold-head.

A further object is to construct an im-
proved form of head for one of the manifolds

~ which is so disposed and arranged as to serve

25

30

‘as an additional support for the adjacent

manifold. | o
A further obgect 1s to. construct an im-
proved device of this character which will be
simple in construction, cheap to manufac-
ture, and effective in operation. -~ . -
To the attainment of these ends.and the
accomplishment of other new and useful ob-

jects, as will appear, the invention consists in

the features of novelty in the construction,

. combination, and arrangenient of the several

35 P
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‘the principles of this invention.
~end elevation of Fig. 1.

drawings, illustrating an exemplification of
thisinvention, and in which— . -

Ifigure 1 1s a longitudinzl sectional view of
a machine constructed in accordance with
Fig. 2 1s an
Fig. 3 is a trans-
verse sectional view on line 3 3.0of Fig. 1 look=
ing in the direction of the arrows.
transverse sectional view on line 4 4 of Fig.. 1
looking in the direction of the arrows. - "Fig.
5 is a transverse sectional view on line 5 5 of

Fig. 1 looking in the direction of the arrows.:

Fig. 6 1s an enlarged detail sectional view of
the auxiliary manifold-head. Fig. 7 is a
front elevation of the auxiliary manifold-

“head with the top removed, showing the ar-

rangement of the pipes with relation thereto

and the means for supporting the same. Fig..
8 1s an enlarged detail view, partly in section, |

Specification of Letters Patent.
Appﬁc#tiun filed March 23, 1906, 8erial Ne, 307,860,

ditrtenitte By, o

arts hereinafter more fully described and
clzimed, and shown in the accompanying |

{ig. 4is 8
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| of an improved device for sﬁpp_ortingtthe

pipes intermediate their ends. - |
Ref@ﬂ.—‘iﬁng more p’&rticulaﬂy to the draw-

ings, and in which similar reference-numerals

designate the same parts throughout the sev-

eral views, the numeral 10 designates a dry-

60

ing chamber or casing of any suitable size |

| and shape, preferably in the shape of a cylin-

der, having its respective ends closed by
means of headers, (designated generally by the

numerals 11 and 12.) Each of these heads is

provided with a céntrally-disposed chamber

-or compartment, (designated, respectively,
by the numerals 13 14,) each having a cap or

70

cover 15 16, respectively, secured in position
in any suitable manner. | '
Extending or radiating from the chamber

~or compartment 13 in the header 11 are hol-

low spokes or passages 17, which open into or
communicate with an annular chamber or
compartment- 18, arranged adjacent the pe-

riphery of the header and concentric with the

chamber or compartment 13. (See Fig. 5.)
The header 12 is also provided with an annu-
lar chamber 19, arranged concentric with the
chamber or compertment 14, and 20 desig-

75

8o

nates hollow spokes or passages radiating .

from the compartment and communicating
with the annular chamber 19,

partments by means of walls or partitions 21,

. This annular
chamber is divided into a plurality of com-

(see Fig. 3)) and extending from each of the

compeartments and toward the compartinent

or chamber 14, and preferably adjacent each
of the partitions 21, are passages 22, which
are closed at the end adjacent the chamber
or compartment 14.

each of the compartments in the annular
chamber 19 formed by the partitions 21 has
communicating therewith a2 passage 20 and 22.

. Located within the compartment 14 and

opening through the cap or plate 16 thereof
is a supplemental chamber or compartment
23, and 24 designates short sections of tubes
or pipe, which are tepped through the wall of
the chamber or compartment 23 and-the ad-
jacent closed end of the passages 22 of the

chamber 19, thereby forming a communicat-
| I.;-o 5
or chambers 19 and 23. There 'may be one =~

ing passage between the two compartments

of these tubes employed [or each of the pas-
sages 22, and said tubes. are.held or secured
in Rlace in'any suitable manner. S

These passages are so
arranged with relation to each other that

Qo
95
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‘steam-supply pipe 25 projects thmugh I 10
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the chamber 23
chamber 14, and 26 designates partitions ar-

- ranged within the chamber 23 and between

bk
D

I5

the wall thereof and the pipe 25, thereby
forming a plurality of compartments. One
end of this chamber is open and communi-
cates with a tube or pipe 26, which prefer-
ably surrounds the supply-pipe 25 and is
provided with a drain-pipe 27, l%&ding there-
from. - | |
The headers 11 and 12 are connected by a
piurality of series of pipes 28 29 30. (More
clearlyshown in Fig.3.) The series 29 are ar-
ranged concentric with the series 28 and con-
ect the peripheral chambers 18 and 19,
waile the series 30 connect the centrally-dis-
posed chambers or compartments 13 and 14.
The series 28 and 29 may comprise any num-

- ber of pipes; but the number of pipes in the

a0
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series 29 1s preferably considerably less than

~the number in the series 28 and are prefer-

ably arranged in pairs, so that each pair will
stand adjacent one of the passages or open-
ings 20 22, This arrangement will cause the

two series to be formed into a plurality ef

separated groups of pipes, with some of the
pipes of the outer series intermediate the
gTOUPS. '

The drying chamber or casing 10 may be
provided with a lining 31, of wood or any
other suitable material, to protect the same
against corrosion or the corrosive action of
aclds contained in the material to be dried.
Suitable blocks or supports 32, (see Fig. 8,)
held in position in any suitable manner, are
disposed between each of the pipes 28 and
tue wall of the chamber or casing 10, against
which the said pipes rest. -

1The pipes 29 may be supported intermedi-
ate their ends by means of blocks or supports
33, standing between said pipes and the ad-
jacent pipes of the series 28, and .a suitable

bar or rod 34, engaging the adjacent pipes 29,

extends across and rests upon the adjacent
pipes 28. A band or strap 35 surroundsthe
pipes 1n each group with its ends secured in
any sultable manner to the drying-chamber
10, and said band or strap also serves as a
means for preventing displacement of the
plocks or supports 33 and the bar or rod 34.
The pipes of the series 28, which are located

intermediate these groups, may also be

o0

spaced from the wall of the drying-chamber
by means of the blocks 32, and similar bands
or straps 35 surround each of the pipes and
have their frée ends secured to the drying-
chamber wall. Secured between each. two

of the pipes 28 are plates or shields 36, which
are preferably curved and located between
the blocks or supports 32 and serve asa means

to form & dead-air space to prevent undue
radiation of heat and also to prevent the mia-
terial from accumulating ‘1n the corners
formed by the blocks and the wall of the

859,756

and into the compartment or | chémber or between the pipes 28 and the

wall.
A series of pipes or tubes 37, having one

end thereof secured to and communicating

with the.compartment or chamber 14, are ar-
ranged within the series 30 and terminate
short of the opposite end of the drying-
chamber 10. These tubes or pipes 37 are
connected-at their free ends by means of a

movable cap or cover 39, and said header is
provided with a plurality of ribs or partitions
40, each of which 1slocated between the ends
of two of the pipes 37 and serve as a means for

| evenly distributing the steam. The periphery

of this header is recessed or provided with a
plurality of seats 21, in which the pipes 30
rest, and said header serves as an additional
support for the pipes 30. A band 42, prefer-
ably sectional in construetion, surrounds the
series of pipes 30 at a point concentric with
the header 38, and said ring serves(as a
means for supporting the header to prevent
strain in the pipes 30 and is held in position
by means of rods or bars 43, one end of each

of which is secured to the wall of the drying- ¢

chamber 10 in any suitable manner and the

~other end being connected to the ring 42.

A plate 44 (see Fig. 4) is provided with a
plurality of suitable apertures, through which
the pipes 30 and 37 pass. This plate is lo-
cated at any desirecip point midway of the

ends of the pipes, serving ‘as an additional

means for supporting said pipes, and this
plate 1s secured in position in any suitable
manner, preferably by means of rods or bolts

45, one end of each of which is secured to the

plate 44 and the other end to the wall of the
drying-chamber. -

70

“header 38, which is preferably provided witha

75

80
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A suitable tube or conduit 46 projects '

through the header 11 in a direct line with

the header 38 and into the space formed be-
tween the twoheaders 11 and 38. This tube
1s provided with a hopper 47 and an open-
ing 48 at the opposite end, through which the
material 1s discharged into the chamber 10.
Mounted within this tube 46 is a convever
49, preferably in the form of a screw or
auger. The diameter of the tube 48 is
smaller than the diameter of the opening in
the header 11, through which the tube passes,
in order to provide a space or passage 50,
through which the vapor generated in the
dryimmg-chamber 10 will pass into a supple-
mental or vapor chamber 51 and out of
the stack 52. = This chamber 51 may he sup-
ported by the tube 46 in any suitable man-
ner and disposed between the header 11 and
the said chamber 51 is a sleeve or collar 53,
which is secured to the header 11 and has a
flanged bearing 54 with the chamber 51 to
permit the drying-chamber to revolve and
yet prevent the escape of the vapor. The

drying-chamber 10 may be supported by

10K

I1IO

125
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- chamber 19 in the header 12.
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any swtable means, such as antitriction |
~rollers or bearings 55 and. flanges or- tracks

55* and on the desired angle of inclination.
A rotary motion may be transmitted to the

~chamber in any well-known manner, such

as a peripheral gear 56 and a pinion 57.
Arranged adjacent the discharge end of the
cylinder is a casing 58,into which the drying-
chamber discharges, and disposed between
the chamber and this casing isa collar or
sleeve 59, having flanged connections, and
within the casing 58 is a discharge conveyer
or chute 60, which conveys the material to
any desired point or receptacle. Suitable
hand-holes: may be provided wherever the
necessity may require to permit the parts to
be cleaned. |

The operation of this apparatus is as fol-
lows: The heating fluid, which in this exem-
piification of the invention is steam, is ad-
mitted by means of the supply-pipe 25 and
discharged into the compartment or cham-
ber 14 in the header 12. " From there a por-
tion passes through theé pipes 30 37 and into
the header 38. The rest of the steam passes
titrough the pipes 30 and into the compart-
ment or chamber 13 in the header 11, up

‘through the passages 17, into the annular

or peripheral chamber 18, back through the
two series of pipes 28 29, and into the re-
spective compartments forming the annular
Owing to the
inclination of the- drying-chamber 10, the
water of condensation formed in the tubes
will dramn toward the header 12 and will be
collected In the passages 22, from where it
passes through the tubes or pipes 24 into the

and out through the drain-pipe 27. The
water of condénsation formed in the tubes

- or pipes 37 will be discharged into the coimn-

59

55

partment 14, passing through the passages
20 1nto the chamber 19, and then out
through the passages 22 and pipe 24 in a
stmilar manner. A rotary niotion is trans-
mitted to the drying-chamber, and the mate-
rial to be dried is fed into the hopper 47 and
forced through the tube 46 by means of the
auger 49, out through the ‘opening 48 in the
tube into the space within the drying-cham-
ber Letween the headers 11 and 38. The
material falling to the bottom of the cham-
ber as 1t 1s discharged from the tube 46 will
be caught by the pipes 28 29 and the shields
or plates 32 and carried upward toward the

- top of the chamber as the latter revolves.

6o

1mg around and some of it between the

The material falls as it reaches apoint near the

top of the chamber and in its descent strikes |

the pipes 30 37, sonie of the material pass-
pipes.
The angle of inclination of the chamber will
cause the material to advanca from the feed
to the discharge end thereof where it enters

‘the chamber or housing 58 andis conveyed:
65 vheretrom by means of the conveyer 60. It |

&

will be seen that by this arrangemeéent the

pipes are so arranged as to produce the

greatest heating-surface -and that they are
so distributed as to provide spaces therehe-
tween, through which the material passes,
thus greatly increasing the efficiency and in-
suring a perfect drying of the material. The
vapor formed or generated by the wet mate-
rial coming in contact with the heated pipes
will pass through the space 50 between the

tube 46 and the wall of the aperture in the

70
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header 11 into the chamber 51 and out .

through the stack 52. B

+*

It 1s to be understood that it is not de-

sired to be imited to the exact construction
or arrangement of the several parts, as va-

rious changes may be made therein without
departing from the spirit of the invention.

What is claimed as new is—
1. In a device of the class described, the
combination of a drying-chamber, headers

30

arranged at the ends thereof, a plurality of

heating-pipes connecting the headers, a sup-
plemental header disposed within the cham-
ber, and a plurality of heating-pipes connect-
ing said supplemental lieader with one of the

first headers.

2. In a device of the class described, the

combination of a drying-chamber, headers

arranged at the ends thereof, a supplemental

header disposed within the chamber, pipes

connecting said supplemental header with

pipes connecting the first two

surrounding the first pipes. =~
3. In a device of the class described, the

_ ‘combination of a rotary drying-chamber,
chamber 23, through the tube or pipe 26, |

headers arranged at the ends thereof, pipes
connecting the headers adjacent the wall of
the chamber, a supplemental header disposed
within the ¢hamber and spaced from one of
the first headers, and pipes connecting said

supplemental header with the other one of

the first headers. _ o
4. In a device of the class described, the

combination of a rotary drying-chamber,

headers arranged at the ends thereof, p(iipes
connecting the headers and disposed adja-
cent the wall of the chamber a second series
of pipes connecting the headers arranged
_Witﬁin the first series and located adjacent to
and surrounding the diametric center of the
chamber, a supplemental header disposed

‘between and surrounded by the second series

of p%f)es, sald supplemental header being lo-
cate

and the other one of the first headers.

~ 5. In a device of the class described, the
combination of a. rotary drying-chamber,
headers arranged to close the ends thereof,

lI;dpe:s located adjacent the wall of the cham-

er and connecting the headers, a supple-

9o

05

one of the first headers, and a plurality of
' he_aders, and

100

10§

110

115 -

120

adjacent one of the first headers, and
pipes connecting the supplemental header.

125

mentdl header within the chamber adjacent

one of the first headers, pipes connecting the

130
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‘supplemental header and the opposite one of |

the first headers, and a series of pipes con-
necting the first two headers and surround-
Ing the supplemental header and its connect-

mmg-pipes, in close proximity thereto and en-

gaging the periphery of the supplemental
header for preventing displacement of said
supplemental header. '

0. in a device of the class described, the

combination of a drying-chamber, headers
arranged at the ends thereof, pipes connect-
ing the headers and located adjacent the wall
of the chamber, a supplemental header dis-
posed within the chamber adjacent one of
the first headers, pipes connecting said sup-
plemental header with the opposite one of

the first headers, said supplemental header

being provided with a plurality of seats in its
periphery, and a second set of pipes connect-
ing the first two headers, said second set of

pipes being disposed around the supple-

mental header and resting in the peripheral

seatls thereon.

7. In a device of the class described, the
combination of a drying-chamber, headers
arranged at the ends thereof, pipes connect-
ing the headers, a supplemental header with-
1 blie chamber, disposed adjacent one of the
headers, pipes connecting the supplemental
neader with the remote one of the first head-
ers, and means disposed between the wall of
the chamber and the supplemental header
for supporting the said supplemental header.

8. In a device of the class described, the
combination of a rotary ‘drying-chamber,
headers arranged at.the ends thereof, pipes

“connecting the headers, a :Su]gplemental'
&

neader, means for supporting

supple-

mental header, pipes connecting said supple-

mentai header and one of the first headers,
and partitions within the supplemental
header disposed between the ends of the
pipes. - | |

9. In a device of the class described, the
combination of a rotary drying-chamber,
headers arranged at the ends thereof, each
of said headers being provided with concen-
tric chambers, communicating passages be-
tween the chambers, pipes connecting the re-
spective chambers of each of the headers, a
supplemental header, and an additional set
ot pipes connecting the supplemental header
with one of the chambers in one of the first
headers. o - |

10. In a device of the class described, the
combination of a rotary drying-chamber,
headers arranged adjacent the ends thereof,
each of said headers being provided with con-
centric chambers, Pasmges between the con-
centric chiambers, pipes connecting the ‘re-
spective chambers of each header, a supple-
mental header, pipes connecting the supple-
menta: deader with one of the chambers in
one header, and & supply and exhaust pipe
commmunicaliing with the last said chamber.

B89, val

11. In a device of the class deseribed the
combination of a drying-chamber, headers
arranged to close the ends thereo!, one of said
headers being provided with a trensverse
feed-opening, a plurality of pipes connecting
the headers,a supplemental header disposed
within the chamber adjacent the opening in
the first header, and a plurslity of heating-
pipes connecting said supplemental header
with the other one of the first headers. i

12. In a device of the class described, the
combination of a drying-chamber, headers
arranged to close the ends thereof, one of said
headers being provided with a feed-opening
therethrough, two series of pipes connecting
the headers, one series being located adja-
cent the wall of the chamber and the other
disposed to surround the feed-opening, a sup-
plemental header within the chamber be-
tween.the second series of pipes and adjacent
the feed-opening in the first header, and a se-
ries of pipes also surrounded by the second
series of pipes, and connecting the supple-
mental header with the other one of the first
headers. -

13, in a device of the class deseribed the
combination of a drying-chamber, hoaders
arranged to close the ends thereof, one of said
headers being provided with a feed-opening
therethrough, pipes connecting the two head-
ers, a supplemental header within the cham-

7C

30

QO

22

“ber disposed adjacent to one of the first head-

ers and across the opening therein, pipes con-

‘necting the supplementei-~header with the

other one of the first hedders, means for sup- 100
plying-a hedting mediam to the pipes, and
a feed-pipe projécting inte the chamber
through the 'opening in the header and dis-
charging info the space between said header
and the supplemental header, said feed-pipe
being of a diameter smaller than the opening
to form a space between the pipe and the
wall of the opening. o '
14. In a device of the class described, the

combination of a drying-chamber, headers.1-o
arranged to close the ends thereof, one of said
headers being provided with a feed-opening
therethrough, pipes connecting the headers,
a supplemental headér within the chamber
adjacent to one of the first headers and ex-
tending across the opening therein, pipes con-
necting the supplemental header with the
other one of the first headers, means for sup-
plying a heating fluid to the pipes and head-
ers, a feed-pipe projecting into the chamber
through the feed-opening in the header and
discharging into the space between said
header and the supplemental header, and of
a smaller diameter than the diameter of the
opening to form a vapor-outlet, and a vapor-
chamber surrounding the supply-pipe with
which the outlet communicates. .

- 15. in a device of the class desecribed, the
combination of a drying-chamber, headers

{15

120

125

| arranged to close the ends thereof, each of 130
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- gaid headers being provided with an Imner-

and a peripheral chamber arranged concen-

tric and having communicating passages, one
of said headers being provided with a feed-
5 opening passing through the inner chamber

" therein, pipes ' connecting the respective

. 1o the supplemental header with the Inner
- chamber of the second header, the peripheral

chamber of the second header being divided

into compartments, a fluid-supply discharg-
ing into the inner chamber of the second
(s header an'exhaust-pipe leading therefrom,
and a reduced passage leading from each of
the compartments and communicating with
“the exhaust-pipe.

16. In a device of the class describéd the |
combination of a drying-chamber, headers

20

arranged to close the ends thereof, each of
said headers being provided with an inner
~ and a peripheral chamber, one of said head-
ers being provided with a. feed-opening

heating-pipes

extending across the OPBDiII%; he pipe
eader with the

connecting the supplemental

inner chamber of the other header, a series ot

30 heating-pipes connecting the Inner chambers
“of the two headers, surrounding and in'close
proximity to the supplemental header, and
two series of concentric heating-pipes con-

" necting the peripheral chambers in the head-
35 ers, the outer series being continuous and the
" inner series being arranged in groups; spaced
from each other and in close proximity to the
outer series. - -

| 17. In a device of the class described the
g0 combination of a dryin

. said headers being provided with an inner

and a peripheral chamber, one of.said head-
ers being provided with a feed-opemng |-

45 through the inner chamber, a supplemental

header within the chamber adjacent to and

hampers in the headers, a supplemental
‘header within the chamber adjacent the feed- |
olgening in the first header, pipes connecting.
t

through the inner chamber, a ‘supplemental
header within the chamber adjacent to and.

. g-chamber, headers
- arranged to close the ends thereof, each of |

=

‘extending across the opening, heating-pipes

connecting the supplemental header with the

| inner chamber of the other header, a series of
heating-pipes connecting the inner chambers
of the two headers, surrounding and in close
proximity to the supplemental header, two

series of-concentric heating-pipes connecting

the. peripheral chambers in. the headers, the

outer series'being continuous and the inner
series being arranged in groups spaced from
each other and in close proximity to the outer
series, and supports secured to.the chamber

and surrounding the contiguous pipes of the.
' | 6o

two outer series intermediate their ends.

18. In a device of the class described; the
combination of a drying-chamber, headers
arranged to close the ends thereof, each of

said headers being provided with an inner

and a peripheral chamber, one of said head-

ers being provided with a feed-opening:
through the inner chamber, a supplementa

header within the chamber adjacent to-and

extending across the opening, heating-pipes
- connecting the supl};leme_ntal header with the

inner chamber of the other header, a series of

heating-pipes ¢connecting the inner chambers
‘5t the two headers, surrounding and in close
proximity tc the supplementa

series of concentric heating-pipes connectin
the peripheral chambers in the headers, the
outer series being continuous and the inner
ones being arranged in groups spaced from

| each other and in close proximity to the outer

series, spacing-blocks disposed between the

header, two
g 75

50

55

70
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pipes of the two outer series, and -a support-

ing-band surrounding. the contiguous pipes '

of said series and the block, the ends of said
band. being secured to the chamber-wall.
In testimony whereof 1 have signed my

name to this specification, in the presence of -
two subscribing witnesses, on this 20th day

of March, A. D. 1906. | o
Witnesses: I

G. R. WASHBURNE,

STANLEY BRONNER. -
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