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o ‘boiler - furnace into a
~ chamber boﬂel to burn coal by s1mply eut—.

SEPTIMUS NORRIS oF PHILADELPHIA PENNSYLVANIA s e

IMPROVEMENT IN STEAM BOILERS

—

Ta all whom it ma J CONCETTL:

. Be it known that I, SEPTIMUS NORRIS of;
Philadelphia, county of Philadelphia, in the |
 State of Pennsylvania, have invented a new
and useful Improvement in Steam-Boilers;
 and I do hereby declare that the following is .
- a full and exact description thereof, reference |
. being had to the accompanying dmwmgs and.
-‘[0 the letters of reference marked thereon.

Tt has been customary in the construction

?of steam-boilers to form between the tube-
sheet and the fire-chamber a close eombus—”
tion-chamber by the interposition of a water .
wall or box connected with the watm-spaces of.
~ the boiler, and such water-walls have had ar-

- ranged W1t]1 them water-grates.
- been customary to arrange within the fire-
- chamber a series of water-boxes 1n conneetmn,

| with water-grates in such manner that said

~ boxes and wa,ter-m ates mlnht be removed at
- pleasure, and When in the. boiler the said
. boxes should form a chamber between the
fire and tube-sheet, having spaces left open
to allow air to enter, and also means for ad-
in a constant supply of
The two constructions of boilers |
~ just mentioned are entirely different from
each other, one having formed between the

fire-chamber and tube- -sheet a close chamber | A, and connected to the Watel-spa,ce Ginthe .

~ or box, the other an open chamber or one to | crown of the boiler by means of the elrculat-ff;.i?e?"f.??.:ff?"i':'"-i'é:lfe-iéfiﬁf55
“which air is admitted, and in view of the dif- S
ference - in result between the two construc-
" tions Letters Patent of the United States
~ were granted for the formation of the close
o chamber between the fire and tube-sheet af- |
- ter the use of an “air-fed” or open ehambel_ﬁ
| “similarly arranged in the boiler. | =8
- My mventlon relates to that constr uetloni
of boiler in which a close chamber or “sim--
~ ple combustion-chamber” is formed between | (
 the fire and tube-sheet, and has for its object
to so comnstruct such a boiler that the water-.
~ wall forming the “eclose chamber” and con-
- ‘nected with watel-grates shall haveno per ma-
. nent connection with the other parts of the.
- boiler; but may be removed therefrom ' at
| the top of water-box D- at: their lower endq, Ly
with cone-joints twhtened and: loosened a,t

mitting or forcing
fresh air.

pleasule, by Wthh peculiarity of construc-
 tion I am enabled not only to economically
repair or replace such parts of the boiler, but |

also to readily convert an old wood-burning

‘provement.

It has also |

simple combustlon— -

] tmn- off the ends of the tubes movlno- the
tube-sheet back; and inser tmﬂ' the detaeh&ble
‘water-wall and water- ﬂ‘rates and to these;

ends my invention eons1st°, in the employmentéi}ﬁé';fé;.ff@_%_;;_jfz-;f‘i;'i?jf@_;'f?_;i

| of a removable “water-wall” so arranged =

._Wlthlll the boﬂel as to form between the fir eﬁf}

1 ﬂ'I‘&tGS and xvatel—ﬂpaces of the boﬂer

In the accompanying . drawm o8, f01 mm 0‘
part of this specification, Figure. 1 replesents;_{Qé_§é_'?jg;}%E_jffiigifgfEff’i
a vertical longitudinal section . thmu oh the;
center of a steam—boﬂel embodymg my ime.o

Fig. 2repres entsaver tical cr oss-;

section at the line x = of Fig. 1. Fig. 3 rep- =~
resents a vertical eross—sectlon at thelineyy
of Fig. 1, and Fig. 4 represents a perspectweffi:;fféj

view of the Wa,ter-wall {—md watel —ﬂ'rateq de—-

tached from the boiler. .-
Similar letters denote the s&me pal ts 111 the

dlffelent views.

A veprosents the fire-box; A% the close or

S1mple cambustmn-chambm

a,nd C the Smoke-box

B the W&lSﬁ of

D is'the removable wéi,tei—wclll W]llCh 0011
sists of a box, as represented, ﬁttlnﬂ' closely =~
to the bottom and sides of the fir echamber

ing-pipes b, and commun icating with the wa- =
ter-grates ¢-at the rear: ends of the latter,--ij;;.;5:?;::;-_;:;.:;5
which are supported at their forward ends by
the water-bar 7, sustained. by the pipes g g’y =

lower water-space of. the. boﬂel

which communicate with it &nd Wlth the

| Tt will be observed that by the constructmn
as represented a perfect euculatlon of the

water is kept up from. the lower water-space = = -

boiler)

or where the water may be supphed tothe :
through the pipes g ¢’, Water-bar foiii

water-bars c, Water-wa,ll D, and pipes b to the

water-space G at the erown of the boiler. :

The pipes b are constructed in two pa,rts,
coupled together by a screw-j. joint and fitting =
into the cr own-sheet at their upper andinto .

pleasure by means of the screw—;]omt

The pipes g g’ are made in two par ts, as
illustrated, (see Figs. 1, 2, and 3,) bolted---to-‘-}_?%;'f‘_{5f§__j§.:;;§;;gi_aji
n"ethel b}f ﬂanﬂ‘eg in the 01d111&1y plpe eoup-;];;.;;_;;';;-:;_;g'-f?f;};*;g




ling manner, and the lower one, ¢, bolted to |

the floor of the ash-pit, and the upperone, ¢’,
secured to or formed on the lower side of the
water-bar /. The gate-bars ¢ are screwed into
the water-bar f and into the water-box D in
the usual manner.

As already mentioned, the water-box D is

construected to fit dosely to the bottom and.

sides of the fire-chamber, and when placed
therein packed air-tight vuth clay. packing, as
1llustrated by the yellow lines e, (see Figs. 2
and 3,) the object of which is to form an air-
tight close chamber, A% between said water-
wall and the tube-sheet L.

It will be seen that by my invention a
simple combustion - chamber boiler may be
made which will be precisely similar in its
operation to those now made, and at the
same time be capable of having its water-
wall and grate-bars readily removed to repair
or replaee them; but the greatest advantage
gained by my invention is the economy and
faclllty with which by my invention an old
wood-burning locomotive may be converted
to a coal- bumer———wz by simply cutting off
the forw ard end of the tubes, moving the
tube-sheet farther back into the waist of the
boiler, and inserting the water-box D and its
atta,chments.

26,701

I am aware a steam-boiler has been made
in which the water-grates were removable, and
also water-boxes supporting their rear ends
and partially separating the fire-chamber and
ash-pit from a chamber between the fire-
chamber and tube-sheet; but I do not con-
sider such a construction of boiler at all analo-

gous to my invention, which is intended for
and produces a result altogether different
from that attained by the construction ot

boiler referred to.

I do not claim as of my invention the em-
plovment of removable water-grates or such
feature in connection with 1em0vable water-
boxes partially separating the fire-chamber
from an air-fed combustion-chamber; but

What I claim as my invention, and desire to

secure by Letters Patent, is—

The employment of the removable water-
wall D, fitting closely to the bottom and sides
of the ﬁre-chamber, substantially in the man-
ner described, for the purposes set forth.

In testtmony whereof I have hereunto set
my hand this 14th day of April, 1859.

- SEPTIMUS NORRIS.

Witnesses: |
JAS. A. NORRIS,
WILLIAM GEO. NORRIS.
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