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- To all whom it m@y concerm:
Be it known that I, BENJAMIN R. HOISING-'

- Boxes; and Ido hereby declare the following
~ tobeafull, clear, and exact description of bhe_
invention, sueh as will enable others skilled
in the art to whlch 113 apper tains to ma,ke a,ndﬁ
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BFNIAMIN R. IIOISINGTON or WIINVEAPOLIS MINNES_OTA?;_ T

FIRE BOX

SPECIFICATION formmg p&rt of Letters Patent No 661 803 dated November 18, 1900.

Applmatmn ﬁled May 5 1900 Serml Nﬂ 15, 564

(Na mndel ) -, -

TON, a citizen of the Umted States, residing

at aneapohs in the county of Hennepm--
and State of Minnesota, have invented cer-

tain new and. usefnl Implovements in Fire-

- use the same.

o 30
o pr ommately on the line a® 2% of Fig. 1. -
| " In the drawings I have lllusbrated bhe fea--t | |
| To hold the damper-plate 16 where set, it is
| gplowded at 1ts endswith lugs 13, .:Lcla,med to. . -
fit. between any two of a. serles ‘of teeth or -
“Topro-

f::vzae for the adjustment of the- said dampel_:- :
16 from " the exterior of the fire-box, it is
| -,fshown as p10V1ded with an eyeor pe1f01 @ted}-_;-_- L
| lag: 20, with which the ‘end of a poker or =~

blmllal tool may be engaged. To providefor
‘the insertion of the pokel ‘the fire-box is

S :__-'.-_“tuleﬂa of my invention as incorporated in the.
- fire-box con‘structmn of a
such as. used In- connecmon with bhreshmm :

RN The numeral 1 indicates the: body’-_ﬁ ;-

S ,machmes
. of the bmler and the numerals 2 and 3 indi- |
- cate, 1*espeetlvely, the front and rear wheels‘-_ |
o of the enﬂ*me, celmln Darts of the enﬂ‘me be-'_
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- My present. mventlon has for 1133 ob;]ect t0
1mp10ve the construction of boiler fire-boxes
~ with a view: of obtaining the maximum of
heating-surface and- henee the mammum of.*
'weneratmﬂ' efficiency. SR
To this end the. 1111*61:113101:1 eonsmts of thej,
-novel devices and combinations-of dewces--.
-._heremafter desombed a,nd deﬁned 1n the
claims. - - e
- The 1nventwn is lllllbtl d,ted in: the aecom—j{_
panying drawings, wherein like eha,raeters}j
indicate 11ke pa,rts thmuwhout the severali
-*-vmws——x S -

25 Figureli isa view, partly in suﬁle eleva,twn an nd |
R partly n longlbudmal vertical section, show-

Fln' 2718

1110‘ removed. - ..

l‘he main or pumary p01 I31011 4 of the f re-
| box is formed between or within water-jack-
“eted walls 5, and the bottom of said fire-box | p
- is shown as made up of an ordmd,ly orate 6 |
~and an imperforate bottom section 7.

- dinary fire-door 8 opens and closes -an ordi-.
.. nary Openmﬂ' in ‘the rear wall of the fire- box |

~ toafford means for supplymg fuel 11:1130 the_;
- primary chamber or fire-box proper, 4. = -
. The boiler luesortubes9extend baekwald |
L Ppr efembly, over more than half of the fir e-box'
- orpr 1mary chambar4 a,nd are secured at thew

‘traction - engine

‘An or-

- A water-chamber 11,

the primary chamn-

' :ends in the 01dina1y manner in suitable open-
“ings of a flne-sheet 10.
iwhlch communicates w1th the main body of
‘the boiler, depends into
~ber 4, but terminates at its ends short of the
fftont and rear walls of the said chamber 4,
as best shown in Fig. 1.
tudinally and - appmmmately honzontally
| through the water-chamber 11 1s a combus-
‘tion-passage 12, which is prefeldbly rectangu-

| lar in cross- seetwn and made thinner or con-
| tracted atits rearend. The rearinner wall of
‘the fire-box 4 is extended upwmd and then |
forward, forming a crown-sheet, as. shownat =
13, and is eonnected at its fmwmd edge to

I 'the upper edge of the flue sheet 10.

55

Extending long1-__ :
6o

[‘lms a

"'-Sﬂpplemental orsecondary combustion-cham-

—

‘ber 14 is formed above the chamber4 and be-r'-_
_}Lween the said chamber 4 and the flues. 9. -
Theproducts of combustion for the bummn'. IR
ffuel may pass from the primary chamber 4 R
to the supplemental or secondary combus-
,__tlon -chamber 14 by either one or both of two
- | Toutes, to wit: the one through the combus- .
‘tion- pctssa,ﬂ'e 12 and upward into the said .= -
| chamber 14 and the other directly upward - =
- ing a boiler having a ﬁre box eonstluuted 1n-; from thesaid ehdmbm 4 through acontracted = - -
- '_j_accmdauce with my invention.
~ transverse vertical section on the. line x? ot of

Fig. 1, and Fig. 3 is a. horizontal section a,p-

a "_pdsmﬂ*e 15 and thence into the said chamber
[ 14
| be closed and opened more or less by a dam- -
- | per-plate 16, which rests upon a shelf 17, se-
‘eared to the rear inner wall of the fire- box

The contracted passage . 15 is adapted to

luo*s 19 on bhe ends of the shelf 17.

rovided with a small door above the shelf 17.
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It will be noted that the crown-sheet 13 of -'

It will

the auxiliary chamber 14 is below the level
of a column of water 2, so that this sheet 13 =~
serves also as a U‘GDGI&DIHW-SUIf&GB |
'_Z&lbO be noted tha,b the combustion- pd,ssa,we 12
is less in width than the cowmbustion-cham- ~ -
‘bers 4. and 14. To give free circulation of - -

100~

the water from the watel—,]dcketed sides of -

_the ﬁre bo::{ to the 51des. of the watel chaun- o )
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. -ber 11 themner sufle wallb of the ﬁre box are |
.cut away opposite to the said water—chamber.

‘11, as.shown at 22, and water-tight joints are

formed betw een the sides of the said water-
-.chamber 11 and the said wa,l]s of the fire-
‘box by means of riveted and calked SDI‘IPS 23.

. (Best shown in' Fig. 8.) The horizontal
- crown-sheet 24 at the top of the primary |
Com buqtmu ehamber 4 and at the top of the
passage 12 is p1efelably additionally sup-
- ported from the top -of the boiler by rods 25.
~ Other rods and bolts are employed wherever |
desired to give addltlonal Stlenﬂ"th and rlgld-'

IO

661 ..a(‘fié o

| 1ty to the parts

LI

* damper16the productsof combustion orburn-

20

- ber 14.
25

BEE

With a fire-box" cdnsbructed as above de-

scribed and with the passage 15 opened by the

ing - fuel flames will divide, part passing

- combustion will be again. mtensﬁied by the i ¢
- intermingling of the flames or burning gases
~~ and from thls chamber will be again: dwlded—-';
©and pdssed forward through the ordinary
flues 9

" bedirected through the passages 12 and 15, so-

- thatin this way the best distribution of heat
- :‘-.":.j‘_':_j..f.'ion the ﬂ'enela,tmg-surf&ueq may be dttmned

) . -. '-3

-seeondaly ehamber
-- -serlbed |

throu oh the return draft- passafre 12 and from |
-__t.henee into the secondary combustion-cham-
~ber 14 and part passing under the bottom of
- the water-chamber 11 and upward through
~ the passage 15 into the said secondary eham-”
~As the divided produets reunite in
the Secondary combustion - chamber 14 the

_'Inary combustion-chamber 4
~ary . combustion - chamber 14 between. said
“chamber and the flue, the water-chamber 11
~depending within S&ld chamber 4 and pro-
vided with the return draft- pdssa,ﬂ'e 12, and-
the adjustable damper 16 for varying the pas-
sage 15 betwéen said chmnbers 4 a,ud 14: qub
;-'smnmally as described. - -

From the above descmptlon 113 is obmou%

that a very large amount of generating or heat- -

ing surface is exposed to- the flame; dlSO by

__,dlmdmn' the burning gases- and reumtmﬂ'
them the combustion is rendered more com-
-plete, which of 1tself results m a saving of

fuel and energy.
' What Iclaim, and deswe to secure bv Let-'_
'tels Patent of the United States, is as follows:

40

1. Inafire-box, the cembmatlon with a pri-

mary combusmon chamber, of a secondary
combustion-chamber above the same leading

to the flues, a direct passage between said
| combustion- ehambers, and an approximately
horizontal water-jacketed return draft-pas- -
sage leading from the said primary to said
,substfmtlally as de—_l

2. Ina ﬁre box the combma,tmn Wlth a pPri-

, of -the second-
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In testimony whereof I afﬁx my blﬂ‘nature_ -

-jm presenee of. two witnesses.-
By regulating the dam per 16 more | = -
" orless of the draft and burnmw products may R

BENJAMIN R HOISINGTON

Wltnesses I
MABEL M MCGRORY
F D MERCHANT g
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