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- Unrtep StaTES PATENT OFFICE.

JOSEPH BORWELL SEAMAN, OF SOUTH LYNNE, ILLINOIS. |

"DRYING OR EVAPORATING APPARATUS.

SPECIFICATION forming part of Letters Patent No, 411,397, dated September 1'7, 1889,
Application filed November 29, 1886, Serlal No, 220,169, (No model,) |

To all whom it may concern.: | and which will now be described. This struct-

- DBe it known that I, JosgEPH BORWELL SEA- | ure consists, primarily, of a series of radially-
MAN, a citizen of the United States, residing at arranged arms 8, (shown in elevation in Fig. 55
South Lynne, in the county of Cook and State | 2 and by broken lines in Figs. 1 and 4,) eight

5 of Illinois, have invented a certain new and | of these arms being employed, their inner
useful Improvement in Drying or Evaporat- | ends set in two annular plates 9 and 10 im-
ing Apparatus, (which I desire to protect by | mediately surrounding the flue, and their
Letters Patent of the TUnited States,) of | outer ends being connected by annular plate 6¢c
which the following is a specification. 11 beneath them, so placed as to be imme-

1o My invention consists, essentially, in the ar- | diately above the rollers of the outer stand-
rangement and construction of my furnaces | ards 7. Between the extremities of the arms,
and drying-pans, and in certain details of the and so placed as to be immediately over the
various parts, all of which are hereinafter de- | inner cirele of supporting-rollers, is another 6s

- scribed in connection with the drawings, and annular plate 12, attached to the under sides

15 pointed out in the claims, - | of the arms and resting upon the inner circle

In the drawings annexed to this specifica- | of rollers. The arms 8 carry on their inner
tion, and forming a part thereof, Kigure 118 | ends rollers 13, which rest against the flange
a top plan view; Figs. 2 and 3, vertical sec- 14, formed on the flue, this flange constituting 7o
tions on the lines 2 2 3 3, respectively, of Fig. | a bearing for these rollers as the structure

20 1; and Kig. 4, a horizontal section on the line | revolves. The flue, as shown, is made in two
4 4 of Kig. 2. TFigs. 5, 6, and 7 are detailed parts, the part 15, on which the flange 14 is
views of several parts on a larger scale. formed, being setinto the masonry atits base

The furnaces which furnish the heat to the | and having attached to its top by flanges above 75
drying-pans are arranged radially about the | anextension of lichter material16. Each arm, -

25 centralfluel, with which they connect through | which as a whole is designated 8, is made
passages 2, the furnaces 3 being shown in | double, and between the two parts thereof 8/
vertical section in Fig. 3 and in plan view in | 8 are held downwardly-projecting flanges 17
Fig. 1, wherein the walls thereof 4 are indi- 13, connected with the bottom of the annular 8o
cated by broken lines. The grate-bars 5 of pan 19. This pan is made in segments, each

3o the furnaces are shown in Fig. 3. The fur- segnient corresponding to the space between
nace-doors 6 6, Fig. 4, are placed at the end | two successivearms 8,and the ends of each seg-
of the furnace opposite to the flue. The pas- | ment of the pan-bottom are bent downward,
sage-way between each furnace and the flue | so as to form the flanges 17 18, which are 83
has an equal cross-section at each end, butis | pressed between the parts 8’ 8’7 of the corre-

35 extended horizontally at the end next to the sponding arm 8. It is mnecessary that the
furnace, in order to force the flames and pro- { joints between the adjoining segments of the
ducts of combustion to pass in close prox- pan shall be perfectly tight, and to secure
Imity to the bottom of the evaporating-pan, this the beams 8" 8’” are pressed together by Q0
and 1s extended vertically at the flue, as is | the bolts 20. In order to permit lateral con-

40 shown in Fig. 3, in order to economize space | traction and expansion of the metal of the
at that point and enable a flue of moderate pans under the heat of the furnaces without
size to be used with a number of furnaces. distortion, the holes 21, through which these

At regular intervals about the circumfer- | bolts 20 pass, are elongated, as shown particu- g3
ences of the circles formed by the outer and | larly in Fig. 6, and to facilitate movement
45 1nner end walls of the furnaces are placed | of the several parts the bolt may be inclosed
standards 7, of which any suitable number | in asection of gas-pipe 22. Blocks 23 (shown
may be used, sixteen being shown in Fig. 4 | in broken lines in Kigs. 2 and 3) are placed
on the outer circumference and eight on the | between the beams 8’ 8’/ at each side of the 100
inner, provided in their tops with friction- | pan beyond the ends of the downwardly-ex-

5o rollers journaled so as to be adapted to re- tending flanges 17 and 18.
volve, which rollers form the support for the | The entire structure 1s ineclosed in a metal
structure which carries the evaporating-pan, | casing, the lower part of which 24 is cylin-
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drical and rises to the level of the top of the
pan, where it is attached to arim 25, project-
ing horizontally within the casing and carry-
ing a second metal eylinder 26, upon the top
of which rests the outer edge of the annular
top 27, the inner edge of which is supported by
an inner vertical cylinder 28 of a diameter
slightly less than the diameter of the cirele
formed by the inner edge of the evaporating-
pan. This top is of thin metal, and is sup-
ported by double stringers 29, passing irom
the outer wall of cylinder 26 to the inner ¢yl-
inder 28, and attached to the latter,as shown
in Fig. 7. The cylinder 28 is in turn sup-
ported by a triangular structure consisting of
tie-rods 30, attached at one end to the lower
section of the flue 15 by meansof blocksl, to

- which they are bolted, this block having a

20

shank 32, which screws into the flue, and 1s
secured by a nut 33 on the inside. The other
end of this tie-rod, which is made double,

- hangsupon a bolt 34, passing through double

30

bracket 35, attached to the cylinder 238. Upon
this bolt 34 is also pivoted a diagonal brace
36, which passes diagonally toward the flue,
its inner end resting upon the top of flange

14. The rod 30 and the brace 36 thus give |

support to the cylinder 28 and the inside edge
of the top of the casing. Depending from
this bolt 84 isarod 37, the lower end of which
passes through the bottom of a second annu-

lar pan 38, to which it is secured by nuts

_ above and below the bottom of the pan. This

35

pan, as is shown, is of comparatively small
size, and is so placed with reference to the
cylinder 28 that the lower edge of the latter
passes down to a point considerably below

. its top.

40

To the inner edge of the principal evapo-
rating-pan 19 is attached flange 39,which pro-
jeects horizontally and then downwardly into

~_ thepan 38. Inorder that thecylinder 26 may

50 P

be made of thin metal, posts 40 are placed at 1n-
tervals just within the cylinder 26, their lower
ends resting upon the inner partof rim 25 and

their upper ends in contact with a stringer 29,

or the top 27, so as to afford support for the
latter. The cylinder 26 is provided at inter-
vals with windows 41, filled with some trans-
arent substance—such as glass or mica—
sixteen of which areshown. At one pointin
the roof ahopper42isprovided, through which

 the material to be acted upon is introduced.

55

To the outer edge of the pan 19 is affixed a
cog-gearing 43, with which meshes a pinion
44 on a vertical shaft 45, driven through bev-
eled gearing 46 from main shaft 47, and by

" this means a rotary motion is given the pan

60

overthe furnaces. This isnecessaryin order
to evenly distribute the heat to the contents
of the pan and prevent the rapid destruction
of the bottom of the pan, which would occur

- if the latter were stationary with reference to

the furnaces. |
~ The provision for stirring and mixing the
contents of the pan consists of a set of pad-

dles.or shovels 48, hung upon a horizontal |

411,397

' shaft 49, journaled in a box 50, attached to one:

of the uprights 40, and another box 51, sus-
pended from the top of the casing by rod 52,
the shaft 49 having on its outer end, outside
of the casing, a ecrank-arm 53, by which its po-
sition is governed. Instead of rigidly at-
taching the shovels 48 to the shaft 49, 1 find
it better to give them a pivotal attachment,

and this I accomplish by fastening the upper

ends of their shanks to sections of gas-pipe
54, strung on the shaft 49. To this shaft 1is
rigidly attached, by means of arms 55, some-
what shorter than the shanks of the shovels,
a rod 56, passing behind all the shovel-shanks,
so that when the shaft 49 is revolved this rod
will come in contact with theshanks andraise
the shovels, and their position with reference
to the bottom of the pan can be thus deter-
mined from without. I arrange these sets ot
shovels at intervals around the pan, using as
many sets asis found necessary to thoroughly
mix and stir the contents of the pan,and set-
ting the shovels of each set with reference to
the shovels of the other sets, so that as the
pan revolves no part of its bottom will be left
untouched by them. ' I o

I do not confine myself to any particular
direction of inclination of the stirrers. They
may be perpendicular or inclined in either
direction with reference to the movement of
the pan. |

The several joints of the casing are made
air and vapor tight, and the pan 38 is filled

70
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with water or other liquid, so as to immerse

the lower edges of cylinder 28 and flange 39,
thus acting as a water seal between the cyl-

“inder 28 and the revolving pan. Provision
for emptying the pan of its contents when

the treatment has been completed is made

by means of a plate 57, attached to a rod 60,
' the inner end of which is pivoted In an arm

58, extending from the hanger 59, depending

from the roof, provided for the purpose, and
the outer end of which projects through the

casing, and is provided without the casing
with a crank-arm 61, by which its position

' may be changed. The direction of this plate

is placed at an angle to the radial lines ot
the pan, as shown in broken lines in Fig. 1,

105

11O

115

and is of such a size as to passin itsinclined

direction from the inner to the outersides of
the pan. It is also ofsuchalengththatwhen
its lower edge rests upon the bottom of the

| pan it is inclined at an acute angle toward

the direction from which the pan is moving.
The casing 26 i3 provided with a number of

doors about its periphery, all or a number of

which may be thrown open when it is desir-
able to rapidly cool the interior of the casing.
The windows 41 may be mounted in- these
doors or in other partsof the cylinder. When
it is desired to empty the pan, one of these
doors 63, appropriately placed with reference
to the plate 57, as shown in Fig. 1, 1s thrown
open and a trough or chute 62 inserted, so as
to receive the material as 1tis pushed up and

out by the revolving motion of the pan upon

120

125

130
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the plate 57, this plate being lowéred un-

- til its lower edge rests upon the bottom of

IC

the pan. The contents are thus forced up

the plate 57, over the side of the pan, and

out through the spout. I donot confine my-
self to this means for emptying the pan, nor
to the particular form of meansshown. Thus
1t will probably be found eonvenient to re-
duce the length of the plate 57 so that it will
operate only upon a part of the contents of
the pan at one time, the weight of material

- carried by it and the consequent strain upon
- the parts being thus reduced. Thus the

plate 1f made considerably shorter than that
shown could be made to operate first upon
that part of the materiallying along the outer

side of the pan, and then pushed in toward |

- the Inner side of the pan, taking successive

20

25

30

35

4.0

bands or strips of the material, the spout be-

ing pushed in to accommodate the successive

positions of the plate.
T'he operation of my machine is as follows:
Fires having Dbeen built in the furnaces, the

material to be operated upon is introduced :

through the hopper into the pan 19, and the
latter given a continuous rotary motion, the
shovels being so placed meanwhile as to thor-
oughly stir and mix its contents until the
material is thoroughly dried, when the plate
57 1s lowered, the exit-spout introduced, and

the whole mass discharged into proper recep-

tacles outside of the casing. The revolution

of the pan over the furnaces thoroughly dis-|

tributes the heat to all parts thereof and to
all parts of the contents, and the shovels thor-
oughly mix the contents. The windows about
the casing permit the progress of the opera-
tion to be thoroughly inspected at all times,
so that any failure to thoroughly mix the
mass may be at once known, and the attend-
antcan tell when the time for removing it has
arrived. These two features are of great im-
portance in my invention, since the degree of
heat which must be used in order to evapo-
rate tank-waste is such that exposure to it

would speedily destroy a fixed pan, a liability

which is obviated by the motion of the pan,

- and, further, the stability of the product de-

55

6o

65

pendsupon the material being heated through-
out to the same extent—that is, to a regular
distribution of the heat accompanying a com-

plete agitation of the material, since other-

wise some parts would be less affected by the
heat than others, and would be taken out in
a partially raw, and therefore unstable, condi-
tion, and the deterioration of these parts

would affect and finally be destructive of the’

whole mass. The proper mixing can only be

insured by constant observation and inspec-

tion-during the progress of the evaporation,
and the windows provided in my apparatus
permit the operation to be constantly in-
spected by the attendant. Iamthusenabled
to overcome the great difficulties which have
heretofore been experienced in thoroughly
drying tank-waste and to obtain a homogene-

| ous product, which will not absorb moisture

and can be transported and stored for an in-
definite time for use as a fertilizer. |

~The various joints of the casings are made
as tight as practicable, in order to prevent
dissipation of ammonia and other gases, and
consequent weakening of the product, an ap-
propriate door for closing the hopper being
provided. The liquid in the smaller pan
then serves both as a water seal and con-
denser, such steam as escapes being forced

through the lignid and leaving its ammonia

therein. _ o
The mounting of the revolving structure

3

75

30

upon rollers or casters journaled in fixed sup-

ports,instead of attaching the rollers directly

to the revolving structure or tostandards de-

pending from it,is an advantageousconstrue-

tion, for the reason that the

structure revolves i1s avoided,

. _ passage of the
rollers or standards through the flame as the

A feature of the apparatus of great im-~

portance, though not essential to some of my

combinations, is the radial arrangement of the

QO

furnaces, which both gives a very compact

machine relative to capacity and is one in
which all parts of the

It should be observed that the adj usta,bility
of the shovels or stirrers enables me to fix the

several sets at varying distances from the

bottom of the pan, insuring the mixing of all
parts of the mass as the pan revolves.

T'he construction of the several parts of my
machine may be modified, and many parts
thereof might be omitted without doing away
entirely with the serviceable character of
many of the combinations. Thus the feature
of making all the joints of-the casing steam-

tight, while desirable,is not absolutely essen-

_ pan can be conven-
1ently inspected. , | |

95

100

105

tial tothe usefulness of the apparatus. 50,100,

the condenser adds to its efficiency, but may be

dispensed with, and it would be possible to

obtain some results with stationary pans. I
wish it understood, therefore, that I do not
confine myself strictly to the details of con-

Struction which are shown and described

herein. _
I claim — .
1. The combination of a close annular cas-

ITO

.'I.IS

ing, an annularevaporating-pan placed within

flange, and a second annular pan containing
liquid in which said flange and the inner cas-

ing are immersed, whereby said liquid acts
“both as condenser and a water seal. |

2. In an evaporating apparatus, the combi-

nation, with a horizontal rock-shaft having

one of 1ts ends projected outside the casing

and bearing on said end a crank-arm where-
by to rock it, of a set of stirrers comprising
arms bearing shovels at one end and sleeves
at the other, through which sleeves the rock-
shaft passes, and a rod supported on arms
rigidly attached to and depending from said
| rock-shatt and parallel thereto, and against

the same and provided with a depending |

120

125

130
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which the stirrer-arms have a bearing, and by |
“means of which their position is fixed, sub-

stantially as described.

3. The combination of an annular evaporat-
ing-pan provided on its inner periphery with
a depending flange 39, with a casing about
said pan, a cylinder 28, and asecond pan con-
taining liquid in which said flange and the
lower edge of said cylinder are immersed,
whereby a water seal is provided, and gearing,
substantially as described, for rotating said
evaporating-pan.

- 4. The combination of the flue 1, a furnace
3, and passage-way 2, said passage-way being
horizontally elongated where it connects with
the furnace and vertically elongated where it

connects with the flue, substantially as set

forth.

411,397

5. The combination, with the flue 1, of the

set of radially-arranged furnaces 3 and pas-

sages 2, said passages being of the same ca-

pacity throughout, but horizontally elongated

where they connect with the furnaces and ver-
tically elongated where they connect with the
flue, substantially as and for the purpose set

forth. |

6. In combination with a furnace and cen-
tral flue, an annular revolving evaporating-
pan incased, an inner annular liquid-bearing
condensing-chamber, and the partially-sub-
merged flange and cylinder, substantially as
described and shown.

JOSEPH BORWELL SEAMAN.

Witnesses: o |

FREDERICK C. GOODWIN,
E. L. HUBER.
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