 Fo. 7a8302 I T. R BUTMAN. =
- MECHANICAL STOK]E.‘_R.O1
APPL_IUAT_IO?H FILED _;rqmr 22, 1001.

| asEEISSEBRTL

o o
. 1 | |i . L o | N
. (IS - L
) : o
B\ d :
| . N ~ N 4 ; |
. A N . § _ | o
L \ \ oo
| \ \ |
5 8\ \ .
- i\ : 1
1 \ .
.' ' | N | IE J - ) . : "B
| "\ AN ' | I . 73 T
. i X ! - = =~ \ .
i I e RN »
| ——— L — ” 7,“! | I”_”.-_-_-:;::==:_'m* N 4 Lo \ . .
’ M5— 7 ;:?l-'f/ﬁs e | EZ;‘?'IIH:E'I_-“;'\\ _
Y %’4’“-%2:' -  IHTTIREZ, il;ll'-"f‘-i'i"n.:é;//\
RN ] 7 s, N\ R
. o ar A ’ . .
. w q1 ) |;E"¥; \“ ot D . h‘ 'I;\\ - . S |
\ S LH/A\ | o
N Nl /A
' b 77 \ 77 | U T 72728 - :
' . . T - I\ i NTTP ] A 1 : ¥ .
NG X (7 it gy 1
K 7 7 L BRI M G 2, 4 l" : -
| 22 NPT s N7 JI““I I" : EEA Y
- | 2 7N \ezzs JA| Y SR T — 22— 4
s TN AL )
- f .\,.i’f—ll } \ i — [
. —— | -*'*E'r,“ ‘ﬂﬁf | :-—"’
,A L L EX "l‘\:.,"" i ‘. L E
: \
R = 3
| L LT — 3;
o w | }‘-1 FJ';’J-F"J 2
. : _':_..a""- r SR | | | | | -‘ V | |
L% 7777 7 | o Y 7 ZEN
- ' ; . T . -f_ - : S ' . : 2 -
_ ' f I e e - . - Y ."----" ~ - _ o
. a ' . .
S
¥
q
:
\
.
LS

. —— . i

. ' I L




No. 728,362,  pATENTED MAY19,1908.
~ MECHANICAL STOKER.

APPLICATION FILED JULY 22,1801

9 SHEETS—SHEET 2.

KO MODEL.

_ . . - : f.
: - . - L _ _ : . {
& . : _ s : _ - - . . . _L‘"‘._.

C : i . _ ‘ \ N ¥ . . \ _ ~ AR -';_. h | . |

1y .,

)

[T T2 T L B b b b Rl ]
_—— = hoF = === . . -
- mmm = ot omm = -
R TR R CEE - RN
L}

’
*r.

.

‘. ! 1|:i.iiiiili_i_i—ii‘i;i'i%'i:{i'ﬁihha

E 14 NN B

_ -
) r o " ' Co
M N AANNNRAN g
| - mNy 27 \
-. T ANNNNN L ;
a’
‘ﬁ.\.\‘.\t‘t‘mlu“‘t-‘-!t!u -----

PO NNNMNNANN
B NN |
N NN\, |
I

NN

;;;;;;;;;;;;

T T

Al . R

5

y

N ‘AN
- : ff'-'""q'.‘"ﬂ"'-’ = -oa-

!
|
-lrm ,'

—_-’
-

N\
AN
(oA

\7

!

n't__.._._-. - —

| %—ituéaaep.- L - ﬁ"ﬂ.‘?‘f{l{x Y4

et

Y

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, C..




IO

No 728 362,

UNITED STATES

| Pa.tented Ma.y 19, 1903

PATENT OFFICE.
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SPECIFICATION iormmg parf of Letters Pa,tent No 728 562, da.ted Ma.y 19 1903

Apnhmtmn filed July 22 1901. Sernl Ho 69 1'?2

(No model )

To all whom it may concern.:

- Beit known thatI, THOMAS REED BUTMAN. y

a citizen of the Umted States, residing at Chi- |

¢ago, in the county of Cook and St&te of TIlli- |
nois, have invented certain new and useful | |
Improvements in Mechanical Stokers; and I | ra,ted surface for the same purpose.

do hereby declare the followmn' to be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art |
to which it appertains to make and use the
same.

Figure 1 is a verblcal sectlon throucrh the |

| furnace Fig. 2 isa horizontal %ectwn thloun'h

20

30

35

40

the furnaee, taken on line A A, Fig. 1.: Fxn' 3
is a vertical section through bhe coal hopper

Fig. 4 1s a horizontal section on line B B, Fig.
1; and Fig. 5 is a vertical section throucrh the

furnaee, showmﬂ' the means for rotatmn' the.
grate and the reductwn of the outlet for t,a,ses

at certain points in the furnace.

My invention relates to 1mpr0vement3 m’-

rotary mechanical stokers, designed more
particularly for the vertical type of ‘boilers.

It consistsof aframe forcarrying the grates
composed of two rings of different diameters
held together by diagonal braces- and sup-

ported upon roller-bearings and moved hori-

zontally by suitable gear- wheels

C is the lower drum of a Vertleal tubulal
boiler. Surrounding thisdrumisa ﬁre-wall D,
which forms the inner wallof the cwcular far-
nace. Thiswall is supported onthebracket d,

secured around thedrum C. A similar bracket-
d is supported in the outer wall of the furnace

and supports the outer fire-wall E of the fur-
nace. Between the ﬁre-wcdls, near their base,
is located the grate-supporting frame, which

consists of two rings ¢ ¢, which are secured_

together by the dlaﬂ'onal braces f . (Shown | of the _ _ |
| supported.by brackets riveted to the same.

This frame is supported on the wheels F I'| The outer inclosing wall is of cirecular con-

| struction with cone-shaped top, so inclined

in Flgs landb and in dotted lines in Fig:2.)

on the shafts ¢ g, which are journaled in the
bracket-bearings % h, that are secured to the

brackets d’ d'.

a continuous rack 2, with which meshes the

- pinion /. on the shaft [, journaled in the
bracket-bearing m. It will be seen that upon

50

revolving the shaft / by any well-known

.means the frame will make a continuous ro-
Upon the rotatable frame are-

tary motion.

- placed the grates (G, which in this instance

| or-shell of the boiler and that the inner wall

On the outer ring ¢ is secured:
ed gases in such a manner as 1o cause them

| to impinge effectively upon the heatmg sur-

| the hoppers and is carried forward by thero-

The inner edges n of the'segméﬂtal plates in-
cline upward at an angle, thereby preventing
‘the fuel fromn coming’in contact with the in- 55
ner wall of the furnace while the grate is ro-
‘tating, and outer end has a flat and perfo-

Tocated above the surface- of the annular
‘rotating grate are placed, preferably at oppo-
site points, the fuel-hoppers H. These hop-
| pers are provided with controlling-gates o o
- for regulating the distribution of coal upon -
the grate, the gate being operated by a rack
I p and pinion ¢, the shafb of the latter pro-
:-_Jectmg outside of the furnace-walls. The
‘discharge-mouth of these hoppers is narrower

than the length of the grate-bars, so thatthe -
-coal will not be dwcha: ged a,ﬂ'alnst the walls
‘of the'farnace. 70
Immedlately back of each hopper H is lo-
cated a scrape- plate S, placed diagonally -
across the rotating grate and at a suitable an-
-gle-and position to intercept and transfer to
.- the outer edges of the grate the ash and clink- 75
ers restmor thereon dI]d discharge the same
into a pit I The pit is fitted witha dove-fit-
ting doorw.” -Upon the underside of bracket *
| d' is also secured the shaft s for the guide-
wheels ¢ of the rotatmg orate-frame. These_ 8o
wheels prevent any lateral movement of the
| grate while rotating and are adjustable and
eecenbrlcally &ttached being carrled by the
link 7', -+ -
K One.-hopper may be sufﬁclent to supply the
fuel to the grate; but two or moreare prefer-
| able, as they permit of a much slower move-
ment of the rotary grate. 1t will be seen that
the annular grate surrounds the lower drum

60

% _ | 1l 9o
of the furnace abuts against the drum and is

inwardly as to form a combustion-chamber,

95
with annular space for discharging the heat- i

face of the boiler. Thefuel issupplied from

100
tating grate. Some time will elapse before
itisin an active state of combustion, and as it
approaches the scraper-plate the energy of

]

are shown to be perfomted segmental pla,tes | eombustlon 1S exhausted .:md for these rea.-:
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sons the temperature at each extreme will be
much lower than in the intermediate space.
Therefore in order to uniformly distribute
the heat to the boiler from the point of most
intense combustion the inner wall is 80 con-
structed as to gradually approach the outer
wall and form a smaller opening for the es-
cape of the heated gases directly over the
point of intense combustion, causing said
oases to seek a freer outlet over the portion
of the furnace of lower temperature. 'T'his
is shown in Figs. 4 and 5 of the drawings, in
which the inner wall D is extended at L to-
ward the outer wall E, thereby forming the
narrow passage-ways M M, which gradually
enlarge into the passages N N. Shortarches
R R are located over the discharge-gates O O
of the fuel-supply to prevent the gases and
smoke or unconsumed gases from escaping
direct to the furnace, but t6 compel them to
pass over the fuel that has arrived at an ac-
tive state of combustion. |
The outer casing T of the chamber U, situ-
ated below the rotary grate, is provided with

a series of draft-doors V, with register-open-
ings for the purpose of regulating the admis-

sion of air for supporting combustion. The
annular chamber U is provided with parti-
tion X to preventairadmitted to thefire from
passing to that portion of the grate-surface
when the combustion is completed.

It will be understood that modification may
be made in several details of my invention
without departing from the spirit thereof,
and therefore do not wish to confine myself
to the exact form shown and described.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In an annular furnace the combination
of an annualar rotating grate with a fuel-hop-
per directly over and arranged to discharge
the fuel on the grate, a carriage-bed and
wheels therefor, a scraper arranged across
the rotating grate and horizontally-located
adjustable guide-wheels secured to pivoted

links secured to the outer fire-wall for keep- |

T

728,362

ing the rotating frame on said wheels of car-
riage-bed.

9. In an annular furnace, the combination
of an annular rotating grate composed of per-
forated grate-bars, a carriage-bed and wheels
therefor, horizontally-attached pivotal links,
carrying adjustable guide-wheels, said links
being secured to the outer fire-wall, for keep-
ing the rotating frame in place on the said
wheels of carriage-bed.

3. In an annular furnace the combination
of an annularrotating grate, composed of per-
forated grate-bars, said grate-bars having up-

' wardly-inclined dead sections at their inner

ends and horizontal dead sections at their
outer ends. | |

4. In an annular furnace the combination
of the rotatable grate with the hoppers over
the grate and the annular discharge-openings
for the heated gases reduced 1n area at a
point between the hoppers.

5. In an annular furnace the combination
of a vertical boiler, an annular grate sur-
rounding the same, said grate composed of
perforated grate-bars having imperforate end
sections, and a circular wall surrounding the
boiler forming the inner lining of the com-
bustion -chamber and protecting the boiler
from intense heat.

6. The combination in an annular frnrnace
of an annular grate, a vertical boiler, an inner
wall adapted to surround the cylinder water-
base thereof, an inwardly and upwardly in-
clined outer wall, said outer and inner walls
forming a congested annular throat or flue,
the said outer wall extending above said
throat for deflecting the products of combus-
tion against the water-tubesabove the cylin-
der water-base.’

In testimony whereof I affix my signatare
in presence of two witnesses.

THOMAS REED BUTMAN.

Witnesses:
HENRY A. ATES,
CARIL CARLSEN,
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