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Yo all whom it may conecer:

Be it known that I, Isaac . Bovrr, a 01t1~
zent of the Umited %tates 1951(111’19‘ at Mu hele,
in the county of 1'elaware and btate of In-
diana, have invented new and useiul hn-—
and I do
declare the following to be a full clear, ami
ie):»:a,(*f dgsmup‘i‘mn of the nwilntmn reference

a1n

and m the characters of relerence narked'

thereon, which form a part of this specilica-
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t1om.
This invention relates to 3ppa1mua for

‘converting water into steam by the consump-

tion.of voal or otherfuel, the invention having
reference particularly to the farnace and the

draft-passages thercefor and to the vessels for

holding the water dnd the steam.

- Objects of the mvention are, ﬁmt to 1m-
prove the construe tion generally ot mmfr‘lt
W.ater—w be types of st mm—inoduwm with re
spect to the “dis tumtlujn and application of
the heat; second, to provide improved ap-
naratus for he ating the water; third, to pro-
vide miproved ev 1p0mt01&, for tmweltnw
the water into steam, and, fourth, to pmvuk

means for E;{‘-‘*})‘lhltll’lﬂ’ mud or other immnﬂ

atter from the water.

The above-mentioned and minor objects
are attained in the present invention, which
consists of a steam-producer having evapora-
tors and also a water-drum plmf’lrled with

water-dividers, tht, water-drum being pm-'

vided alse with a water-deflector and a mud-
druin; and the invention consists, further, 1n
tlie 1101?(,,1 1) Lts and the combinations and ar-
angements of parts, as ]'mreilmfter particu-
1&1‘137 dvhvnh(,,{: and claimed. -
Referring to the drawings, Figure 1 1s 2

vertical IOHQ;HH(]H}*} sectional view of the

imnroved steam-producer, taken at a suit-
abhﬁ plane, as on or near the line I 1 in ig.

: Iig. 2, a transverse vertical sectional view
{m the [Jl” ne of the line A A n Ew 1; Kig. 3

Ctransverse vertical sectional ww* 01 ilw
planﬂ- of the line B B in Fig. 1, but repre-
sented as beum wider thm th% strueture
slrown i E*m 2: ¥g. 4, a horizontal seet tionad
view on the @:}Lm

piﬁma of the.line D D in F; 1o, 1.

imilar reference characters in the draw-

51g33€1t e corresponding elements or fea-

tures thrsughout the various fi oures thereof.
iﬂ x{)nﬂij uction the 513@3?.{1«-1}10(111{'91 oM~

nTise

| with suitable furnace a,'n

1by of the apparatus;
had to the accompanying dI‘EL\VlT'G'C%'

18 placed upon the tubes,

"Yﬁfli! 3 ﬂg '

‘of the line ¢ € in Hio. 1,
and Fig. 5 a horizontal sectional view on tne

Ia anged in the {”‘*1’“ {0

% Tront wall a, having an 1won front & |

ash-pit doors; a
rear wall b, lined with bricks having projec-
tions B, adanted to become h_mifld TapLdly
and to radiate the heat; a furnace-wall ¢
side walls d and % hned mt] bricks i}_a.vu;mg
projections d’, the side walls being any suit-
able distance apart to conform bo the ca Pac-
-orates e in the furnase,
formed by the walls Md extending from the
front wall to the furnace-wall ¢ near the top
therﬂuf A wall fis built upon the rear part

of the wall ¢, and aslopmg wall g L,htﬁ 1wls from
thf‘ wall f to the rear wall 6. |

A water-drwm B is supported borizontally
by the side walls somewhat {Lhuw the wall ¢
and against the front of the top of the wall 7,

A drum G, comprising the principal part of an

evano: stor, is supported ln theupper portions
of the side walls d and ¢* against the upper
portion of the front wail @, and a series of wa-
ter-tubes i are (‘immwt{'-dtu both of the drums
Fand G, A drum L comprising the plmw}al
part of another evaporaior, is supported by

the side walls at a s 1i.mbi*' distance h{thu’lé
the drum & in the same horizontal plane

therewith, and a series of 1‘”’&1{*”{ tubes J are
mnn%wi to the drums Fand § .

A water-drum I is suppor ted s)*,?' the side
walls near the rear wall b and has an inlet-
nipe b connected thereto, and a series of wa-
ter-tubes L are fmntu*iwd to the droms ¥ and

K, extending close to the projections b of the

rear wall O o i above the wall ¢ ¢. N deries of
ﬁ"&ﬂ}dp{)mt ir-tubes 1 are - conLes iml to the lower
portions of the drams { a1 wd I, and a rool g
extending between
the side w 11} cand also m‘-w”*en the drums G
and i. steam-drunm M is mounted on the
side wi }Ef::: near the m;w thereof 11 2 plane be-
pween the drums & and I and above the wa
ter-level meumij there b {‘itlfi 2 Seres of (Jil_h”
ke, connecting the drums G and M, und a so-
vies of ducts & , conneeting tho {i?uma i ,;Lnd
M, so that steain may pass from fhe evapo-
rator-drums into the steanm-dram.

A mud-drum N is supported by the sice
nd ¢ between the walls & and ¢ ana
ted by a series of Lif te ¢ with the
f ebs extending through

"‘Tl;

is connee
water-drim ¥, the du

the wall {*? so that ail d@ pusils from he W&L{,L

vater-drum i
v"*.*"L]_ ch is provided with a

11" tud“
dlum
p}p{, M.

An arveh O, havy no

gy pass m the mud-
blow-oft

g;;(m*f*ij_:_}tn 7, 1 ar-
131111

front wall @ toward 1 h,, water-dram i nearly

asxrtends (ro:m the
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_

to the series of tubes TI.  An inclined wali P
extends from the end of the arch nesar the
series of tubes to the front vall near to the

- drum G, a main heat-passage peing behind
5 the wall P between tha bubes. A trough @
18 built against the front of tha wall P50 as o
form an a,u:{ilia,;ry-].1&&‘(1—})&3&5&&,@;@ 7, that is ex-
tended through the vop of the arch O and alse
into the upper portion of the front wall @ with
a terminal ¢ communicating with. the main
heat-passage benecath the drom G, Theheat-
passage p may, however, be arrahged sepa-
rately from the wall P, if desired. "The wall
P extends from one side wall to the other.
Any suitable number of arches O may be
- provided, and likewise any desired number of
auxiliary heat-passages P may be provided,
95 appears in Fig. 3. = |
A horizontal partition r 18 arranged below
the roof 7, s0 as to form a heat-passage from
peneath the drum G to the drum I, A wall
§ extends irom the drum F to the pariition 7,
and a wall ¢ extends from the drum I to the
partation » with a dead Space 7 bebween the
walls s and ¢ there being braces 6 for the
walls s and ¢ Side passages 4 and 4’ are
formed in the side walls g and-a*, connecting
the dead space 7 with the space above the
1001 7, 80 thot the hot 2ir from the dead space
may be conducted to the steam-drum M for
drying the steam therein, there h eing an arch
& on the drums G and 1, extending over the

drum M, forming the roof of an ar-chamber
9, 1n which the drom M is arranged. The
drums G and I are suitably covered. A wall
918 built at the rear of the tubos J, complet-
ing, with the walj L, & drafi-passage from the
dram I to the drum &, the passage extending
under the wall », which is joined by a wall w,
40 that is built against the tibes L, the walls
Cand b forming g draft-passage to the upper
portion of the structure where s horizontal
root 2 is placed upon the walls v and w and
against the regr part of thedrum I. A chim-
ney connection ¥ is placed upon the roof z
and the rear wall & above = smoke-box in
whicn the drum K ig arranged, o
{5 will be seen from the ioregoing that g
sat-passage extends from tne end of the
5o arcn O betwesn the tubes IF to the drum G
znd thenece to the drum 1, thence to the drum
iy and thence to the dram K. The heat ris-
1ng between the tubes T
whet absorbed by the water in the tubes in
Tising to the drum (F; but the geses wikl he
reheated by direct furnace hegt rising through
vhe Rassage p under the drum G, 80 that the
greater amount of
the drum G, and the
60 applied also t0 some

o
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25

30

augmentea heat will be
_ extent to the drum I,
- The water-drum F ig provided- with a
water-divider to prevent agitation of the
whole body of water in the drum and to pro-
vide that a shallow pody of the water only
65 shall be exposed to the Leat on the lower part

wili become sore- -

‘l:lifﬂ'l-ll..r [ |

3

?‘i

of the shell of the drim in
- water may be heated rapidly to a high de-

1

steam will be produced in |

\ .

)

the drum X and D68

Aurnace, an evaporator in the upper portiong

FEay

-4 E

L
ol

order that the
gree before entering the tubes that extend
to the evaporators. The water-divider com-
prises stirrups 10, supported in the drum,
aud a series of tubes i, piled upon the stir-
ups, the tubes. having open ends. A de-
Heeting-nlate S is supported in the dram i
opposite to the ends of the tubes L, to deflect
e Incoming water under the tubes R, so
that the water will pass prineipally through |
a shallow channel under the tubes R, sl-
though ti sre will be slow clrculation among
the tubes. |
The evaporators include ‘water-dividers
COMDIISING, respectively, a plurality of tubes
L, arranged on stirrups 11 in the drum &,
and & plurality of tubes T/,
rups 12 m the drum I The divider-tubes
are supported a short distance above the
bottoms of the drums, $0 that a shallow body
of water only in each drum is acted upon by
the heat at one time, therefore Insuring rapid
conversion of the water into steam and with
bne minimum consumption of fuel, '
The steam-dram M has deflector U there-
m and also an outlet-pipe connection 13,
and ail of the drums have their heads fixed
within the ends of their shells, the ends of
the shells being provided with caps 14 to
excliude cold air from the heads of the drums.
It desired, the water-dividers m the various
drums may be formed differently in detail
from the construcijen deseribed -
In practical use the fesd-water will enter
vo the drum F, the wa-
ter that may carry matier iIn suspension
gravitating to the mud-drum N ¥rom the
drum F the water will rige Into the evapo-
rator-arums G and T, there to be converted
mio steam, which will pass to the steam-
aram M and therein be dried. Other resuits
61 operation will be fully understaod from o
the foregoing description in connection with
the details of construction of the apparatus, iz
Having thus deseribed the invention, what
18- ciaimed as new is— S
1. A steam-producer including - inclosiag .
wails forming g furnace, a water-drum in the - |
51

¥O

Lo

of the walls, a 1nain heat-passage extending
from the furnace to the evaporator, a servieg
o1 water-tubes in the main heat-passage con-
nested to the water-dram and also to the
svaperstor, and an BUKULIATY Leat-passage LY

{

d thewmailn i?te&t-i-p,&smgﬂ_ and
nevewith, N o
2. A steam-producer ingluding inclosing
walls forming & furnace, s water-drum in the 12
furnace, an evaporator in the upper portions

of the walls, a 1nain beat-passage extending .
from the furnacs o the evaborator, o series . -
of water-tubes in the main. heat-passoge con-

- ¢connhected

B L

70

75

30

arranged on stir- -

90

95

Q

§

o,

.

i

tending froim the furnace to the upper end - -

nected to the water-drum and als6 to the 130



jng a heat-passage 1n the top.
“an. auxiliary heat-passage extending
‘the heat-passage of the arch to the upper
‘of the main heat-passage and connected

822,718

an arch in the furnace and hav-

avaporator, o0 and hav,
ereof, and

end

) therewith adjacently to the evaporator.

3. A

steam - producer including inclosing

~ walls forming s furnace,. a main heat-passage

.and an auxibhary

10

5

“and also to the mud-drum, the

24

_walls forming a furnace with

25

30

35

heat-passage extending
from the furnace and joined together near
the tops of the walls, a water-drum in the

furnace, an evaporator above the top of the

main heat-passage, a series of water-tubes
connected t0 the water-drum and also to the
evaporator, & mud-drum in planes below
and. rearward of the water-drum, and a se-
ries of ducts conneected t0 the water-drum
, mud-drum
having a blow-off pipe. _ |

4. A steam-producer including inclosing
_ | % furnace-wall
therein, a water-drum mounted above the
rurnace-wall and having a plurality of stir-

Tups supported therein near the bottom

thereof, & plurality of tubes supported on the

stirrups and forming a water-divider above

the bottom of the water-drum, inlet-tubes

connected to the water-drum, a deflector
extending from the wall of the water-drum

‘o one side of the plurality of water-divider

tubes, a.. evaporator, water-tubes connected

i the water-drum and to the evaporator, &
water-head connected to.the tops of the in-
let-tubes, a mud-druni arranged behind the
eornace-wall, and ducts extending through
‘he furnace-wall and connected to the water-

" drum and to the mud-dram. -

- drum and connected together at their upper |

5. A steam-producer including inclosiiy

walls forming & Turnace, 2 water-drum in the

furnace, twe heat-passages extending up-
wardly and divergently from the water-

from’

I

drum, ducts betwegn the

passage connected at

the evaporator-drums,

onds, one of the heat-passages communicat-
ing with the furnace, there being a draft-
the water-drum with

the other heat-passage, a dead space being -

formed between the two heat-passages, a
pair of evaporator-drums above the heat-
passages connected together with connee-
tions between the evaporator-drums
water-drum, a hot-air chamber formed be-

tween  the evaporator-drums and having
passages connected therewith and with the

dead space, and a steam-drum mounted 1n
‘he hot-air chamber and connected with the
pair of evaporator-drums.

6. A steam-producer including inclosing
walls forming a furnace, a water-drum in the
furnace, 8 pair of connected evaporator-

drums having each a water-divider therein, &

| steam-drum connected with the evaporator-

drums and having deflectors therein, a heat-
passage extending from the furnace to, the

evaporator-drums, a heat-passage extending

from the evaporator-drums to the “water-

drum with a draft-passage connectéd there-.
hetweeri the heat-pas-

with, a dead space

sages, 8 hot-air chamber beneath the steam-

hot-air chamber, water-tubes in the heat-
passages connecting the water-drum with
a water-head con-
nected with the water-drum, &
connected with the water-drum, and an aux-
iliary heat-passage extending from the fur-

nace to the evaporator-drums and there con-

heat-passages.

necting with the __
affizx my signature

Tn testimiony whereof 1

| in presence of two witnesses.

ISAAC 1L BOYER.

Witnesses.
- Wu. H. PAYNE,
0, . BILVIUS.
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