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- UNITED STATES PATENT OFFICE.

JAMES SCOTT ECKER, OF PORTLAND, OREGON, ASSIGNOR OF FIVE-EIGHTHS
' TO JOHN 5. LAIDLAW AND JAMES LAIDLAW, OF SAME PLACE.

FURNACE.

SPECIFICATION forming part of Letters Patent No. 486,704, dated November 22, 1892,
| | Application filed June 18, 1892, Serial No.437,169. (No model.)

Portland, in the county of Multnomah and | tending from one side wall A? of the brick-
State of Oregon, have invented a new and | work to the other side wall. Into the front 55
5 Improved Furnace, of which the following is | end of this air-chamber F leads a series of lon-
a full, clear, and exact description. | gitudinally-arranged ports G/, opening into a
The object of the invention is to provide a | transverse channel G, formed in the bridge-
new and improved furnace for steam-boilers | wall E, the ends of the said channel G con-
and for other purposes, and which is simple | necting with longitudinally-extending chan- 6o
10 and durable in construction and arranged to | nels H, formed in the side walls A? of the
~ utilize the fuel to the fullest advantage. - brickwork A. The channels H open at their
1The iInvention consists of an air-heating | front ends to the air, so that the latter can
chamber arranged in the rear of the bridge- | pass through the channels H and G and ports
wall and connected by ports with a transverse | G’ into the air-chamber F. The top I of the 65
15 channel formed in the bridge-wall, the said | chamber F is flush at its front end with the
channel leading to channels in the side walls | top edge of the bridge-wall E and extends to
of the furnace. The top of the said chamber | the end wall A’ and the side walls A? the
Is flush at its front with the upper edge of | under side of this top I being formed with an
bridge-wall and extends under the rear part | arch I’,and an inverted arch I? forms the top 7o
20 of the boiler and is curved concentrically to | surface of the-said top I, and this inverted
the latter to form a radiating-channel and | arch I? is concentric with the boiler B, so as
combustion-chamber. - | to form a segmental space J, which consists
The invention-also consists of certain parts | of a combustion and radiation chamber for
and details and combinations of the same, as | the boiler B, as will be seen by reference to 75
25 willbehereinafter described,and then pointed | Fig. 4. The top E’ of the ‘bridge-wall K
out in the claim. | | slants upwardly and rearwardly, as shown in
Reference is to be had to the accompanving | Fig. 1, and is curved to correspond with the
drawings, forming a part of this specification, | curved top surface or arch 12 of the top I, as
in which similar letters of reference indicate | will be readily understood by referenceto the 8o
30 corresponding parts in all the figures. sald Fig. 1. Inthetop I, and passing through
~ Figure 1 is a sectional side elevation of the | the arches I’ and I3, are arranged a series of
improvement on the line 1 1 of Fig. 2. TFig. 2 | openings or ports I3, establishing communi-
1s a sectional plan view of the same on the | cation between the chamber F and the cham-
line 2 2 of Fig. 1, with one of the boilers re- | ber J. It will be seen that this top I for the 85
35 moved. Fig. 3 is a transverse section of the | chamber F is built of alargeamount of brick,
improvement on the line 3 3 of Fig. 1, parts | so as to form a storage-chamber for the heat
being shown in elevation, and Fig. 4 is a | arising, as hereinafter more fully described.
transverse section of the same on the line 4 4 | Suitable doors K are arranged in the rear
of Fig. 1. wall A" of the brickwork A, to give ready ac- go
¢o  Asillustrated in the drawings, the furnace | cess to the air-chamber F in order to clean the
1s built for two steam-boilers, but it may be | same whenever necessary. Similar doors I,
arranged for a single boiler, or for other de- | are also arranged in the said end wall A’ and
vices to be heated. The furnace proper is | lead to the top surface of the top 1, to clean
provided with the usual brickwork A, in | the combustion-chamber whenever required. 95
45 which are set the boilers B, extending longi- { The operation is as follows: The fiiel burn-
tudinally and extending near their front ends | ing on the grate D in the fire-box C gener-
into the fire-box C, provided with the usual | ates heat, which passes over the inclined
grate D, ash-pit, and doors, of any approved | curved top E’ of the bridge-wall E, to and
construction. The rear end of the grate D | through the chamber J, around part of the 100
50 connects with the bridge-wall K, in the rear | boiler B, and this heat, counsisting of smoke

To all whom it m@y concern:
- be it known that I, JAMES ScoTT ECKER, of

of which is formed an air-chamber F, extend-

ing between the sald bridge-wall E and the -
rear end A’ of the brickwork A, and also ex-

and gases, comes in contact and mixes with




- the pure air passing upward through the |
~openings I3 from the air-chamber F. This:

gases causes combustion of the same, so that

all the smoke 1s consumed before it passes to

the rear end of the boiler B and through the
flues of the same to the chimney. Further-

- more, the heat generated by this second com-

IO

- struction of the inverted arch I? the heat thus
stored 1s radiated out the boiler through the

| [-5.

A

bustion heats the top I of the air-chamber F,
so that a considerable amount of heat is
stored in this top I, and by the peculiar con-

chamber J, whereby the said boileris heated

using the fuel to the greatest and fullest
advantaﬂ"e

In constluetmw the top I it 1s preferably
‘built loosely of suitable brick without clay or

mortar, so as to allow for expansion and con-

traction without injury to the walls. As be-

- fore mentioned, a large body of brickwork
~thus forms the top I and has considerable

_.39

445

storage capacity for heat utilized, as before
described.

By making the top surface of thetop I con- |
centric to 'S.he boiler B a perfect radiator is-

formed, so as to equalize the heat throughont

the entire length of the boiler or otherobject
to be heated, thus insuringa regular and uni-

form expansion and relteving the heated ob-
ject of the unequal strain of expansion atone
point and contraction at another, thereby se-
curing perfect circulation of water in the

boiler and preventing the formation of scale
- or sediment therein. 1t will further be seen

that by the peculiar construction a perfect
combustion-furnace 1s formed, as the air 1s
taken into the air-chamber under the heated
top I through the hollow bridge-wall provided
withthe ports,asdescribed. Astheairistaken
into the bridge-wall channel from some point
in the side walls A®of the brickwork A, and
most convenientforthefirementoregulatethe
amount by a suitable damper, (not shown,)
the flow of air can be regulated according to
the amount of fuel used in the fire-box C.

It will be seen that direct connection is
made with the outside, so as to prevent the

i

~additional supply of air for the smoke and

488,704

air from circulating through the bricksinthe 5o .

wallsand thus becoming heated, as experience =

teachesthat airso heated becomesdetrimental

uniformly and perfectly, at the same time | o
‘brickwork in the top of the air-chamber I 65

ini

to combustion, as the oxygen has been con-
sumed in the walls before reaching the com-

‘bustion-chamber.  With myarrangementthe ;5 5

alr in its pure stateisintroduced into the air-
chamber ander its arch top and is circulated
throngh the openings I° to the top inverted
surface, for the purpose previously desecribed.

As pure oxygen is contained in the air thus 6o
introduced into the combustion-chamber J,a

perfect combustion will take place mth the
2ases coming from the fire-box C. .
It is understood that the large &mount of

and the porous nature of the brick naturally
absorbs the heat and stores it until ready for

‘use in heating theboiler. The surface of the

perforated inverted top with air passing

throughopenings makesa perfect radiatorand 70
‘with the combustion of oxygen delivered from -

the air-chamber and the gases from the grate-

surface, combustion is complete and the re-
| sult 1s a clean boiler and clean flues.

-Having thus fully described my invention, 75

Iclaim as new and desire to secure by Letters

Patentr— -
A furnace comprising the brlck:wmk A, the

-ﬁxe chamber C in the front end theleof the
‘ash-pit therebelow, the curved bzridge-wall E, 8¢

having its top K/ inclined upwardly and rear-
wardly from the grate and having a trans-

verse channel G communicating with the
outer airthrough passages I, leading through
the side walls to the furnace-front, a cham- 35

ber F between the bridge-wall and rear end

of the brickwork A and formed of brickwork
with an arched top I and an inverted arched
radiating-surface I2 registering at one end
with the rear edge of the cury ed inclined top 9o
E’, openings G/, connecting the chamber F and

passage G, and series of vertical openings 1%,

leading through the top I, substantially as set

forth.
JAMES SCOTT ECKER.
Witnesses:
GEO. B. RATE,
MALCOLM . SEAGER.
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