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SPECIFICATION forming part oif Letters Patent No. 519,418, dated May 8, 1824. '
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-

To all whom it may concern.:

Be it known that I, ARTHUR BOYCE of St.
Louis, State of MISSO‘LII'I have mvented cer-
tain new.and useful Innprovements in Steam-
Boilers or Hot-Water Heater, of which the
following is a full, clear, and exact descrip-
tion, reterence bemg had to the accompany-
ing drawmﬂ*s forming a part hereof.

My invention rela,tes to “stéam boilers or
hot water heaters,” and consists in the novel
construction, combination and arrangement
of parts herelnafter specified, and demgnated

"1n the claims.

The objectof my invention is to provide an
improved device for use in heating buildings
by either steam or hot water and for general
use as a steam boiler, which shall act to con-
sume the smoke produced in the fire-box, be
very economical in consumption of fuel, of
low. cost and snnple in eonstructlon and op-
eration. =

In the drawmn's qure 1 is a sectional
side elevation of my mventlon, taken on the
line 1—1 of Fig. 2. Fig. 2 is a front eleva-
tion of same with parts broken away, and
shown in section. . Fig. 8 is a seetional plan
view taken on the line 3—3 of Fig. 1. Fig.4
is a similar view to the last, taken on _the_lme
5—o of Fig. 1. Fig.51sa similar view taken
on line 4——4 of Fig. 1. FKig. 6 is a similar |
view taken on the llne 6—6 of Fig. 1.

- 1,2,38,4 and 5 indicate respectwelya series
of rectan cular metallic casing-frames super-
posed one upon the other, and the lower one

of the series mounted upon an ash-pit-frame.

6. The frames 1, 2, 3, 4 and 5 each have an
exterior shell 7 a,nd an mterlor shell 8, with
which g water-space 9is in direct contact and
frames 2 and 3 have each three separate
groups or series of short vertical fire-passages
10 surrounded by water-spaces and inclosed
by said exterior shell, and said groups ot pas-
sages belng separated by a definite water
space of ﬂ‘leatel width than the water-space
between the passagesof any one group. (See
FFigs.3 and 5.) The fire passages10 in groups
of the frames 2 and 3 are in vertical align-
ment and communication. The frame 4 is
also provided with a vertical series of fire
passages 10 at a point adjacent its rear side,

~ and whichare in vertical alignment with the

rear group of fire passaﬂ'es in said sectmns 2

and 3, also in communication therewmh and
with a fire-box having eorrugated wallsformed
in the frame 5 which is next adjacent the 53
ash-pit-frame 6. The corrugationsof the fire
box are located vertically, .:md the inner walls
| of said fire box are lined for a portion of their
height with fire-brick 11 having sides in con-
ta,ct with the corrugations of the fire-box,and 6o
such sides are curved or corruga,ted to con-
form to the shape of said corrugations. (See
Fig. 6.) The fire-boxand ash-pit are provid-
ed with usual rocking grate-bars 12 operated
by a hand-lever 13 and a connecting bar or 55
rod 14,said hand lever being pwotally mount-
ed upon the front of the boiler or heater, at
one side of the fire-door15. The front of the
ash-pit is provided with an opening 16 nor-
mally closed by a hinged door or damper 17, 70
‘which may be opened or closed to regulate the
admittance of air to the fire in the fire-box.,
The object of having the walls of the fire-box
corrugated is to increase the heating surface
thereof over and above that which would be 75
provided if said walls were plain. Each of
‘the frames 1, 2, 3, &e., is provided with lugs
18 at each of its corners and these lugs
are provided with vertical bolt holesthrough
which bolts 19 are passed and securely fas- 8o
tened together, the contiguous ends of adja-
‘cent frames, 80 that a water and steam-pipe
joint is.formed at the point of contactof each
section with another, and each frame, except
frame 1, has at its upper end and upon its 85
four sides upwardly projecting flanges 20
which overlap the outersurface of the sectlon_
above it. The upper section 1 acts as a cap
for the boiler or heater, and formedin its un-
der side is a smoke-box 21 which is in com- go
munication with the fire-passages 10 of the
next adjacent frame 2. This smoke-box is
provided with a horizontal inner shell 22
above which is located a steam or water
space 23, and short vertical fire-passages 24 95
extend from said innershell tothe horizontal
outer shell of said box, and are surrounded
by said steam or water space, and are pref-
erably in vertical alignment with the fire
passages 10 ot the next adjacent frame 2. 1oc
At their lower ends the short passages 24
communicate with the smoke-box 21, and at
lthelr upper ends they open to the atmos-
phere and are prowded with detachable caps
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or plugs 25, ehloh may be detached for the
{ fire-box by one or a series of vertical pas-

purpose of cleaning the fire-passages 10 of
each frame.

I here show but two identical frames, indi-
cated by the numerals 2 and 3, but I desire

to state in this connection that a. number ofi

such frames-is an important feature of my in-
vention, and may be increased or diminished,

aocordlnﬂ' to the size and capacity of: the

boiler, addmg additional frames of this con-
struotlon of course increasing the heating

surface, and detaching the Samo dlmlnlshllw". -
| ing started .in the fire-box, the smoke and

The steam or water Space 23 of the oap-ﬁ: | ...products of combustion pass rearward there-

such surface.

frame 1 is connected to the water space 9. of

the next adJacent frame, by short, vertical pas-
sages 26, which are located at opp051te sides
of said flame 1, and project into the smoke-,j
box 21 so as to be subjected to the aetlloln
The
water spaces of each frame are connected by
vertical passages 27 formed in the horizontal

ends of adjacent frames, at pomts ad;]acent_.l
- (See Flfrs 2,3

of the ploduots of combustion therein.

the corners of Sald frames

25 and 4.)
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28 indicates an outlet for the products of

combustion, which is located at the frontside | p
of the smoke box 21 and is provided with the
usual pipe collar 29 for attachment of a smoke-
The outlet 28isin oommumcatlon with
‘The. front’

wall of the outlet 28is provided w1th a hmged_l

pipe.
the interior of said ‘smoke- box

soot-door 30, and a damper slide 31.

32 mdloates a feed- -pipe or return- -pipe. con—ﬂ
nectlon which communicates with the. lower:

portion of the water space of the fire-box

building, ot by means of .which teed Water
may be forced into the boﬂer

-----

nections at the top of the cap fr ame, by meaoe:”
of which the steam or hot water from the | g
boiler may be dlsehareed fOI the dlffer ent nses“

desired.
34 indicates a damper which 1s. 1ocated

transvel sely of the smoke-box and seoured;

upon a damper-rod 35, which latter has bear-

ings in the opposite verucal walls of said

chamber so thatits ends pro_]ect throu rrh said
walls, and one of said ends is prow*lded with
a manipulating. handle 36..
normally in a vertical position as shown in

Fig.1,and when so placed divides the smoke-‘-
box 21 at about the center of its length and

closes the passage therethrough tothe exit 28.

87 indicates a oomparatwely thin water re- |
| chamber 38, I provide a door 40 in the front

‘wall of sald chamber, whloh may be opened
for such purpose.

ceptacle formed in the frame 4, and having
horizontal walls located  directly abové the_,
fire box, so that the water contained therem?

is subjected to the direct ‘heat of said box.

The interior of this 1eoeptacle communicates |
I of the frame 5 and is in eommunlcatlon with

the water-—space thereof, and by means of

at its upper side with the water-space of the
adjacent frame 3. above it, by means of the

65 passages 27.

38 indicates an igniting chamber: looated
above the water receptacle 37, and above the

This damper is

fire-box, and is in commumoatmn with said

sages 59.
Although I have here shown but a single
one of these passages in solid lines,yetI have

The centrally located groups

one or a series.

| of fire-passages 10 in the frames 2 and 3 are

70

Jindicated a series of; them by 'dotted lines, -
(see Tig. 4,) and if so desired I may use either

75

in ecommunication at their lower ends with .

{ the igniting chambel 38.

The 0peratlon is as follows: Upon a fire be-

in, and upward through the passage or. pas-

'sages 39, and. upward throucrh the ahrrned fire-
| paszages 10 of the three frames 2 3 and 4
adjacent the rear side of sald frames and a
portion of gaid pre oduets is thereby discharged
.sunultaneously into the smoke- box 21 at the

top of the boiler and into the igniting cham-

| ber 38 just above the fire-box, as 1nd1cated by
the arrows in Fig. 1, and if the damper 34 18
-;ad;]usted to the posﬂ:lon in which'it is shown
{in said Fig. 1, the por tion of the said pro-

duots W]llCh entere the smoke box, cannot

ass ‘direet to the exit 28, but 1s dwerted

downward through the eentral series or groups
of fire. paesacree in the frames 2 and 3 sothat
‘they enter the rear port:ton of the igniting
‘chamber 38, and there meet and- Inmcrle wﬂ:h
‘the produote of oombuetmn ‘Whl('h pass up-
- | ward from the fire-box through,the vertical
‘passage 39,.and as the. temperature of such
| last-named. produets is considerably higher
‘than the products which have passed through

frame 5, by means of which the return water ‘the passages 10, it is presumed that the pro-

of a eystem of steam or water heatmn‘ of a | ducts havmw suoh ‘high temperature act to

‘consume or_ to.aid in eoesnmmﬂ' the smoke
‘, ‘which has made its. Way to the ea1d 1gmt1nn'
‘chamber.
‘bustion pass directly

The. remaining produects of com-
upward through the

roups of fire passages 10 in the frames 2 and
3, enter the forward portion of the smokebox

‘in front of the. dampel 34 and make their
‘exit at 28. It will be observed that the_ pas-
‘sage 39 forms a direct vertical connection be-
| tween the said box and said chamber and
‘that said passage is always open.

When it
18 desu:ed to create a stronger draft the dam-

products of

- For the purpose of cleaning the igniting-

,,,,, 41 indicates a drain:cock or blow-off con-
nection which is apphed to the lower portion

‘| which water may be dralned from the boﬂer'

in washing out same, &e.
What I clalm 1§~

8o

e

JOC

105

I10

[15

| per 34 is th1own downward until it partlally '-
‘covers the upper. ends of the group of fire
passages 10 which is centrally 1ooated in the
frame 2, and then the smoke and
;: combustlon pass dlrectly throurrh the smoke
‘box to. the exit 28.
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1. The improvéd steam boiler or hot-water

heater, comprising anumber of sectional rect-

~ angular frames superposed and bolted to each

™

IO

other upon a base-frame, a smoke box formed
in the upper portion of the boiler, a water or
steam-space above and below said smoke-box,

a fire-box formed in.the lower portion of the

boiler, an igniting chamber, formed in the
boiler intermediate of said smoke box and
sald fire-box, a comparatively thin water re-
ceptacle formed in the boiler directly above
the fire-box 80 that its lower wall will be sub-

. Jected to the direct action of the heat of said

20

fire-box, and said water-receptacle being lo- |
cated directly beneath said igniting-chamber

and provided with a passage which places the
sald igniting-chamber and said fire-box in di-
rect communication, and separate fire-pas-

sages which connect said fire box to said

smoke-box and said igniting-chamber to the
smoke-box, substantially as herein specified.
2. The improved steam-boiler or hot-water

~-heater, constructed with an exterior shell, a

fire-box, a smoke-box at the top, an igniting
chamberabovesaid fire-boxbutseparate there-
from, a direct communieation between said
fire-box and said igniting-chamber, a group
of long fire-passages surrounded by water-

space and connecting said fire-box with said
30 chamber at the top of the boiler, the direc- | .

Ll
LY

tion of draft in said long pa,ssages and in said
connection between the fire-box and the ig-

-niting - chamber being upward, a series of

shorter fire-passages connecting said cham-

ber at the fop with said igniting chamber, and
in which the direction of draft is downward,

and a third series of passages connecting said.

igniting-chamber direct with a smoke-pipe
connection, substantially as specified.
3. An improved steam boiler or hot-water

heater, having a series of frames containing

water-spaces and located one above the other,
end-plates separating said water spaces, fire-
passages connecting said plates and forming

‘continuous passagesfrom the fire-box upward

to a smoke:box, thence downward to an ig-
niting-chamber and upward to the smoke out-
let, a direct passage connecting the- upper

35

40

45

portion of the fire box with said igniting-

chamber, grate bars located in the fire-box, an
ash pit under said grate-bars, and a damper
in said smoke-box, substantially
specified.

Intestimony whereof I affix my signature in
presence of two witnesses. | .

- ARTHUR BOYCE.

Witnesses:
W. J. SANKEY,
EDWARD EVERETT LONGAN.

50

a8 herein-




	Drawings
	Front Page
	Specification
	Claims

