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~ ticularly pointed out in the claims. |
- The object of my invention is to p10V1de an-
improved furnace,which is especially adapted
for domestic purposes, and which shall pos--

[5

UNITED STATES PATENT

GEORGE RANDOLPH SCATES, OF KNOXVILLE, TENNESSEE.

SPBCIFTCATION fmmmg part of Letters Patent No. 376 785 dated J anuary 24 1888

~ Application ﬁlef{ A'] n‘uetﬁ 1885

Serlal NO. 210 223 (Ne model.)

To all whom it ma 7 concerm: -

Be it known that I, GEORGE RANDOLPI—I
SCOATES, a citizen of the United States, resid-
“ing ab Knoxmlle, in the county of Knox and
Sta,te of Tennessee, have invented new and

- useful Improvemeuts n Furna,ces, of which

the following is a specification.
My mvenmon relates to improvements in

furnaces; and 1t consists of the peculiar com-
bination and novel construction and arrange-
ment of the various parts forservice, substan-

tially as hereinafter fully set forth, and’ par-

- sess superior advantages in pointsof the large

area or space of heatmg and radiating sarface

as compared with the grate-surface, md_lnthe
simplicity, durabilivy, and stlength of con-
struction, the ease and facility with which it

‘can be operated and regulated and El;dJlISted

~ and in the cost of manufacture.

A further object of my invention is to pm

- vide improved means for obtaining a larger

area of heating -surface within a very Smell

space and w1theut requiring additional grate-

surface; to provide an improved furnace or

- fire-box proper of peculiar form, which shall

30

‘have a small grate-surface and a large area of
- heating-sar face immediately around the same,

- and so drranged that the coal and fuel that are
~deposited therein are discharged at the mid-
- dle of the grateto thoronﬂ'hly and rapidly con-

33
10

4.5

sume the same; to provide steam attachments,
which are comp‘lctly disposed within the In-
closing-walls of the furnace in order to utilize

“the waste heat that is generated by the escap-

ing products of combustnon so that hot water

“ean besupplied to the bmldmn' or dwelling in

which the apparatus 18 1ocated and to pro-

vide improved reservoirs in which an absorb-

ent material or substance is placed to retain

-~ the heat when the furnace is in use,and which

will radiate or discharge itsheat when the fur-

‘naceis not in nse—as,for instance,at the nlght '
- time, when the fire in the fire- box is extin- |

_ _gulsheda-so that the temperature in the far-

- nace is kept up for a number of hours after the

5C

firesare extmﬂ'mshed
~ Inthe accompanying drawings, whleh 1llus

‘trate a furnace especially adapted for do:nestic

]

|

of the apparatus. FI o, 2 is a vertical longitu-

dinal sectional view, taken on a line to one
side of the vertlcally disposed radiators or -
smoke-consumers. Fig. 3isan elevation taken
| from the front of the furnace, the front wall
thereof being removed, and the side, tOp, and -
Fig. 4
-is a horizontal sectional view, taken on a line
Flg 5 isa detached
view of the fire-box and the vertical.and hori-

| zontal radiators or smoke- consumers;. ‘the fire- ¢
Fig.. 6is a de

bottom ﬁalls being Shown in Sectlon

above the grate-surface.

box being shown in section.
tached vlew of the Vertlcal and homzont’d

dlators

FFECE@ -

uses embodymﬂ' my plesent 1nvent10n, Figme_i' -
1is a front elevation, taken from the outside

Refelrlﬁﬂ' to the dlamn%, 11 whlch hke

letters of reterence denote corresponding parts

70,

in all the ﬁﬂ'ures, A designates the inclosing-
walls of the furnace embodying my present .

improvements, “which con31sb of a

front wall,

a, a rear or back wall, ¢/, the side walls, a?,
connecting the front and b&Ch walls, abottom,*
a’, and a t0p wall or roof, a, all of Wthh are

built of ‘brick or masonry, in the'usual well- -
‘known manner, and therefore need not be de- = -

scribed more fully in this specification. -
‘B designates the fire-box or furnace proper,

‘80
| which is 1nclosed within the walls A, and -ar-

ranged at or near the front wall, @, thereof.

This fire-box is formed of metal and protected_f
| at its sides and back with fire-brick, in the - .
85
| of concavo-convex hood or GIOWH sheet b, the )
palallel upper sides, ¥, the inclined converg |

manner héreinafter descrlbed and 1t eonsmts

ing lower sides, b’, which mc]me inwardly to-

ward each other, as shown in Fig. 5 of the
- The

drawings, and a curved rear wall, b*

front wall or casblng, b*, of the fire- box is pro-.

“vided with a series of St;rengthemng -ribs, and

90; | 1,

with three openings, as shown very cleauy in-

Fig. 2 of the drawings, one of the openings = |
95

permitting theintroductionof fuel into the fire-
box,the nextthe admission of air thereto above

the gratﬁ, and the lowert one for the admission

of air beneath the grate and the removal of the
contents of the ash-pit.

This fire-box i is di-

vided into two compartments by means of a 100

grate, C, which is arranged at thelower ends -

and an ash -pit, ¢, are formed above and be

1 of the convergmg sides b* of the shell or cas- =
1 1ng, so that an upper combustion- ehamber C,
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* neath the grate, releectwely, as cleaﬂy shown | opening bemg plotected by a shleld f'yas

- in the drawmgs T'his grate C is of any im-

proved pattern or form, and it is supported on
. a central shaft, ¢, which is journaled at 1its
- g ends in bearmg plates D, that are rigidly
affixed or secured in place. 011 the sides of the
fire-box, one end of this shaft being extended
beyond the bearmg plates, and provided with

a suitable crank, ¢/, which is arr a,nﬂ'ed at right |
from the front of the apparatus to the combus-

angles with the Shafb and to the free end of
which is connected a rod which extends
through a suitable opening 1in the front wall
of the masonry A, so that 1t ean be conven-
iently grasped by t-he operator or attendant in
order to shake or dump the grate, as is ob-
vious.

- The bearing- pla,tes D for the shaft of the
grate C are provided at their upper side edges
| wibh inclined flanges d, against which rest the

lower edges of the inclined sides 5* of the fire-
box, and the fire-brick §°, which line the sides
of the fire-box at the lower sides thereof, are
also supported by the said inclined ﬂfmfres of
the bearing-plates. |

The fire- brick »° are arranged within the
parallel and converging walls of the fire-box,
and they are protected at their upper ends by
means of angalar plates D', which are ar-
ranged Ionﬂ'ltudmally of the fire-box, and suit-
ably secured to the walls of the same in any
preferred manner, while the lower ends of the
fire-brick rest on and are supported by the

‘angle-plates in which the shaft of the grate is

journaled. I attach importance to the pecu-
liar arrangement of the fire-brick within the
combustion-chamber, as they are thereby pre-
-vented from falling down upon the fire when
one or more of the same are broken or dislo-
cated.

It will be observed, by reference to Fig, 4 of
the drawings, that the area of grate-surface is
very small as compared with the area of the
combustion-chamber, the sides of which are
diverged and expanded to present a larger
area of heating-surface, which is very desir-
able, as the -same grate-surface will eftectually
heat the larger area of the fire-box. By means

- of the parallel and converging side walls of
the fire-box the coal or fuel bhab is fed thereto
is discharged upon the grate at the middle
thereof, and by this arrangement the coal or
fuel 18 at all times discharged at the proper-
place, where 16t will be entlrely consumed.,
- The combu'stiml‘-chamber of the fire-box has
g5 an opening, ¢, through which the fuel 18 in-
troduced orfed, and which is closed by a door
¢, and the ash- -pit C° has a like opening, ¢
that is closed by a door, ¢, through which the
ashes are removed, as is usual in this -class of
devices. The frontofthe fire-box1s protected
by fire-brick 4%, which is built or placed in the
chambers or spaces I at the front formed by
the hollow castings f, _and through this fire-
brick is formed the opening for the introduc-

IO

LS
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30

40

43

60

-sbield, I, that is arranged at the upper part

gencrated at that point by the fire, and this

shown 1n Kig. 3.
(x demgnates a shield, which is mmnged in

rear of the fire-brick and between the latter

and the front of the apparatus to protect the
metallic parts at the front from the excessive
heat at the bottom of the combustion-chamber,
an air-space being left between the shield and |
the front of the furnace. An air-passage leads

70

15
tion-chamber to supply air thereto above the

orate for the better support of combustion,
said passage being lettered ¢ and arranged be-

‘neath the shield G and the air-space provided

thereby, and having its outer end closed by a
door or register, ¢, of any approved pattern,

The back concavo convex wall of the fire-
box is also protected by fire-brick b7, which is
supported on the flange A, and placed 1n the
space or chamber A’ formed by the casting H,
which is arranged transversely of the fire- box
and suitably held or supported in place. The
fire-brick is protected at its upper end with
the horizontal and depending flanges ¢ of a

R0

C
of the furnace and immmediately 1n front of the 7
upper part of the concavo-convex wall of the
furnace transversely across the latter. The
upper part of the rear wall of the furnace 1s
thus protected from the intense heat which is g5
shield is arranged a short distance in front of

and out of contact with the said rear wall, so

as to leave an intermediate air-space.
- J designates the vertical radiators, two of 100

which are provided, which are armnged a
short distance apart from each other and in

| rear of the fire-box, as clearly shown. - These:
radiators are preferably made 1n the form of
hollow ecylindrical vessels, and they are con-. icg
nected at their upper ends with the fire-box,

so as to receive the smoke and other products -

of combustion therefrom, by means of short
tubes or pipes j, one of these pipes being pro-
vided for each of the radiators,and which open 110
into and through the rear wall of the fire-box
in rear.of the shield T therein. These radid-

tors are connected together at their lower ends
by means of a short cross-pipe, J’, which opens
at its opposite ends into the lower portions of 115
the radiators, and from the middle of this con-
necting-pipe extends an escape pipe or flue,

J?, for the smoke and other products of com-

bUSLIOD which escape fromthe fire-box through

the pipes 5 and the radiators, and the radia- 120

‘tors are further provided, at their lower ends

and on opposite sides to the connecting-pipe
J’, with - short nozzles or tubes j', that open
into the outer air to supply atmospheric air |
or oxygen to the smoke and other produets of 125

combustion in the radiators to consume the
soot or other matterin the smoke and thereby
generate a more intense heat therein in addi-

“tion to consuming the substances in the smoke

65 tion of fuel to the grate, the lower side of the | that escape from the fire- bo'r the said air- 130
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g nozzles bemg each prowded with a damper or | tending rearwardly into the vertical radlators
- register, by means of which the quantity of | J, as shown very clearly in'Figs. 3 and 4, and

-are ar rann*ed immediately above the fire-box

I0

20D

~ the combustion-chamber of the fire-box, so as
‘to conduet the smoke and other produets of

35
- tal radiators are connected at their rear ends
with the upper ends of the vertical radiators |

40

of the fire-box and the pipe K/, and it is car-

45

| attendant can cat off the escape of the smoke

_50

6o

thereof, and these coils are each provided with

03

“air that enters the radiators can be reguiated
and controlled, or the alr- Supp]y can be cub

- radiators are arranged parallel with each
- other and at a short distance apart.
diators extend longitudinally of the furnace

ated from the upper wall or roof of the fire-
- box, and the front ends of each of the hori-
zontal radiators are connected together by
‘means of a

portion of the escaping smoke fmm the fire-

‘diators to permit the smoke and other pro-

an air-inlet port or opening, L, which opens
" into the front end of the same and through the

BN
“air or oxygen I8 supplied to the radiators to
‘other products of combustion, and these air-

-which the supply of air can be reoulated or
- cufb off as desired. ,

off entirely.
K designates the homzontal radiators, which |

and exterlorly thereto. Two of these hori-
zontal radiators are provided, one for each of
the vertical radiators, and these horizontal

"The ra-

and. above the fire-box therein, so that.their
outer surfaces are exposed to the heat radi-

transverse pipe, K/, which opens |
at its ends into. the said horizontal radiators,
and this transverse pipe K’ is connected with

combustion therefrom into the horizontal radi-
ators by means of a short pipe, k, which opens
Iinto the fire-box at its ‘upper front end,
through the roof thereof, and into the pipe K’
at or near the middle of ‘the same, whereby a !

box is econducted through the pipes K’ k into
the radiators K, and from thence to the ver-
tical radiators, qs presently described. o
The rear end of each horizontal 1adlat0r 1S
arranged immediately above the upper end of
one of the vertical radiators, and the borizon-

by means of short pipes or tubes %', -which
open into the said horizontal and ver tlcal ra-

ducts of combusticn to escape from one into
the other of the said radiators. A damper,
k*, is arranged in the short plpek lntermediate

ried by a rotary shaft, &*, which is journaled
1n the said pipe and extends through the front
wall, a, of the farnace, so that the operator or
from the fire-box into the horizontal radiators,
or leave the communication between the fire-
box and the said radiators open, as may be
preferred. Eachofthehorizontal radiators has
front wall of the furnace, so that atmospherle
consume the carbon or soot in the smoke a_nd
ports have cut-off valves or registers 7, by
M designates the sﬁeam colls, which are ar-

ranged mthm the fire-box on opposﬂ:e sides

2 mreulatlng pipe, m,which extends rearw&rd
ly through the short pipes j. =

‘the short pipes or nozzles n.

Each of the steam-coils has'the pipe m ex

wardly through the radiators, the lower ends
of the pipes bemn' finally bent at right angles
to the vertical pOlt-lOI]b thereof, and passing -

‘into the short horizontal pipes 7, connecting =
‘the said vertical radiators, these lower hori-- 7:,

zontal portions of the. elren]atmg -pipes meet-

ing and communicating with each other,.so = "
th&t the water can flow or circulate through' '

the pipes. It will thus be seen that the water .

in the coils is free to circulate from one coll to

take a tortuous eouree through the vertical ra-
diators, and the pipe m’ extends across the
fire-box, the water from. the coils ecirculating-
'throucrh the pipes m and m’ is heated on 1tsf
passage from one coil to the other. .

The horizontal circulating - pipes m of. the-'

coils M are connected to alarger pipe or aux-
iliary steam-reservoir, N, which is arlanged 9.

above the water - elrculatmu‘ pipes, and into
which the steam 1is free to escape by means of .
The water-cir-

culating pipes m of the emls M are connected
by a transverse pipe, m/, (see Fig. 4
communication and- flow ot water are insured
from one series of coils to the other within the
| fire-box; and the auxiliary steam- resermlr 1S
eonueeted with the transverse pipe m’ by the

pipes n, 8o that the steam from both series of Ieo

coils is conducted into one auxiliary steam-
reservoir N, which is common to both coils of
water- cueulatmo'plpes Thlsaumlmry steam-
reservoir is conunected to alarger main steam-

reservoir, N?, which is supported in an ele- 108

vated posm(m in the upper part of the fur- -
nace and 1n- close proximity to the roof thereof
in any suitable manner, by means of steam-.

pipes N/, which open: lnto the main and - the._'.' -
10

au‘mllaly steam-reservoirs, as is usual.
- Water is supplied to the water-circalating

coils, 8o as to have afllllsllpply onhand therein o

at ‘111 times,-through a supply- plpe O, which -

opens into the transverse pipe m’ and leads to. -
I1§

the outside of the front wall of the furnace.

‘The water is supplied. to- the circulating- coils

under pressare by means of an 111Ject0r P,
which is of any approved pattem and thisin- -

jector is operated by means of steam thatis =~
supplied thereto from the main stean-dram r2
through an intermediate pipe, p, which opens
into the upper part of the injector and has

a regulating globe-valve, p', which is designed
to be 0pera,ted by hand to supply and cut off -
the steam from the injector when: necessary.
A pipe, P, enters the lower part of the:in-
jector to supply or convey the water thereto-

that is to be injected or forced into the circu- -

_these pipes are then extended or turned down 70 |

9
| the other through the medium of the circulat- -
ing-pipes m and m/y and as the former pipes

4,) so that 95 o

120

? .

'1257 '

]a,tmg pipes, and this’ water- -supply pipe tothe - | |

injector is also provided with a regulating or

cut off, as may be desired. The Supply- -pipe

130
globe valve, p% by means of which the sapply =
~of water to the injector P can be regulated or -

10, mtermedlate of the injector and the circu-



latmﬂ' emls is provlded Wlth a regulating-

= Valve, which is to be opehed when the water
is to be forced into the circulating-coils, and

“this

plpe O is further provided with a check-
valve, o', which prevents the escape or back-

ing of the water from the pipe O and the cir-
“culating-coils when the injector ceases to work.

(Q designates a water-gage, which is arranged

~ exterior to the furnace, so as to be readily ob-

served by the attendant or operator, and this

- gage is in communication with the elrculatmg

_[5

20

 very readlly understood.

25

coils by a suitable pipe, ¢, and with the aux-
iliary steam-drum, or the pipes intermediate

‘of the mam and duxﬂlary steam-drums by a

pipe, ¢. The water-pipe ¢ to the water-gage
enters the latter at its lower end, and the
steam-pipe ¢’ enters the gage near 1ts upper
end and above the water line therein, so as to
indicate the steam - pressure 1n the steam-
drums by a steam-gage, Q', which is mounted
on the water-gage rmd m communication there-

with by an intermediate pipe, r, as will be
The main steam-

drum is provided with a safety-valve, S, of
any approved pattern, which is arranged ex-

terior to the furnace and
steam-drum by .an intermediate pipe, 8, as 18
usual.

~culating-coils and the injector, is provided in

30

35

10

rear of the regulating and check valves with
a blow-off cock, O/, by which the contents of
the circulating- coils can be readily discharged.
T designates the bake-ovens, which are ar-
ranged abeve the horizontal radlators and be-
neath the main steam-drum #% so as to utilize
the waste heat that escapes from the fire-box
and the radiators to heat the oven and bake
the contents thereof. These ovens are sup-
ported in the furnace in any suitable manner,

“and they can be varied in number and size as

- may be desired; but the ovens can be omitted,

35

o

if deemed. necessaly, as they are only sup-
plied with the furnace when specially ordered

by restaurants, hotels, &e.

U de&gmteb the cold-air flue, which is ar-
ranged beneath and exterior to the furnace,
aud this. flue supplies air to the fire-box to-
support the combustion therein by means of
short vertical branch pipes w, which pass
through the floor of the furnace and enter the

ash-pit beneath the grate of the fire-box, as

shown.

V designates hot-air ﬂue “h]Ch enter the

 furnace thl ough theupper wall orroof thereof,

55

-~ dwelling

60

and which lead to any part of the house or
in which the apparatus 18 located,
by means of which the dwelling 1s Supphed
with hot air when desired. |

W designates the heat-retalning receptacles,
which preferably comprise open vessels which
are arranged within the furnace, on opposite
sides thereof. These vessels are supported on

the inside of the side and rear walls of the
furnace by means of suitable brackets or brace-

irons, w, which are affixed to the walls of the
fumace and the Vessels

the spirit of my invention.

connected with the

‘The pipe O, intermediate of the cir-

-376_,785 '

are arranged lon D*ltudmally of the furnace, in
close pI‘Olelty to the fire-box thereof, and at
their upper ends they are left open for the in-
troduction of a heat retaining and absorbing

70

substance—as, for instance, sand. Any de-

sired number of these heat: absorbing reser-

voirs may be employed, and the arrangement

thereof can be varied without departing {from
In the practical

operation of a furnace tested by me some time

‘ago, I employed two of these heat-reservoirs,

which are arranged longitudinally- ot the fur-
nace and in close proximity to the fire-box
therein, and which are filled with sand. 1
have found that the reservoirs retained suffi-

cient heat to maintain the temperature of the

furnace to quite a high degree after the fire in
the fire-box-had been extinguished and for a

number of hours, varying from twenty-four to

forty-eight. By means of these heat-reservoirs
the furnace and the radiators therein are kept
at a uniform temperature when the fire has
been extinguished overnight, and steam can
be more qmek]y cenerated when the fire 18

' kindled, and a constant supply of hot water

is kept on hand for immediate use, which is

especially desirable in hotels and restaurants

for the accommmodation of guests, &c.

X designates evaporating-pans, which are
supported near the rear wall of the furnace on
suitable brackets and in proximity to the fire-
box, (see Fig. 4,) to utilize the heat radiated
therefrom to convert the water or other liquid
contained therein into steam.

The operation of my invention will be read-
ily understood from the foregoing description,
taken in connection with the dramnn‘s

Various slight changes in the form and pro-
portion of par ts of the apparatus, herein shown
and deseribed as an embodiment of my inven-
tion, can be made without departing from the

-punclple or sacrificing the advantages of my

invention.
Having thus fully described my invention,
what T elaim as new, and deswe to secure by

Letters Patent, is— .~

75

80

Q0

95

[CO

110

1. In a furnace, a fire-box comprising the

curved hood, the parallel upper side walls, the
converging low er side walls, the fixed angle-
plates at the upper sides of the parallel walls
and lower terminals of the converging side
walls, between which the fire-brick is arranged
and held the curved rear wall having the

| flange % at its lower edge, and the protéctor
| plate or shield arranged in front of the upper
portion of the rear.wall having the depending

flange ¢ to hold the rear fire-brick in place, as
and for the purpose deseribed.
2. In a furnace, a fire-box having the rear

115

120

[25

wall thereof pr_ovided with an inwardly-ex- -

tending flange, A, at or nearits lower edge and
the outlet-openings near 1ts upper end, the
shield arranged in front of the rear wall and
the outlet-openings therein, and having the

angular depending flange 7 at its lower edge
These receptacles i and the fire-brick between the flanges / <, the

130



~ products of combustion from the fire:box to
pass around the shield to the outlet- -openings,

IO

15

s7e7ss . 5

side and npper edges of the eh1eld belng oub | ranged. abovethe horlzontal radlators, and the.
ovens intermediate of the steam-reservoir and
the horizontal radiators, substantially. as de- R

of contact with the rear wall to permit the

as and for the purpose described.
3. In a furnace, the combination of the fire-

box having the shield arranged in front of the-
outlet - openings, the vertical radiators ar-
- ranged in rear of the fire-box and communi-

cating with each other at their lower ends by

‘a connecting-pipe, J', the independent pipe-
connections j, intermediate the upper portions.
of the vertical radlators and the fire- -box, and

3) Slllﬂ‘le escape-pipe communicating with the
‘the horizontal radiators and fire- box the ver-

pipe j', connecting the ladlatO“s as and for
the purpose descrlbed ,
4. In a furnace, the combination, with the

fire- -box, of the ‘V@I’tl("ﬂ and horizontal radia-

20

tors arranged above and in rear of the fire-

box, and each having an independent pipe-
connecbion with the same and communicating

- with each other, and a common smoke-flue

25

*the horizontal radiators K, arranged above the

30

communicating with the vertical radiators
only, as and for the purpose described.

5. In afurnace, the combination,with a fire-
box, of the Vertlcal radiators J, arranged in
rear bhereof and communicating w1th the same,

fire-box and commumeatlng at their rear ends
with the vertical radiators, a transverse pipe

connecting the horizontal radlators near their

front ends and having a vertical pipe entering

- -the fire-box, and a smoLe flue connected with

“the lower ends of the vertical radiators, sub-

stantially as described. |
6. In a farnace, the combination.of -a fire-

~ box, the allndepen_denb circulating-coils therein

40

,_50

nectlllg the independent coils within the fire-

35

connected by a transverse pipe, an auxiliary-

steam-reservoir connected with the circulat-
ing-coils, anelevated mainreservoir connected

| w1bh the auxiliary reservoir, and an injector

connected with the cireunlating-coils for fore-
ing water therein nnder pressure,snbstanl',lalljr

~as described, for the purpose set forth,
45

7. In a furnace, the combination, with a
fire - box, of the circulating - coils arranged
therein, the vertical connected radiators in
communication with the fire-box and having
a pipe or pipes from the circulating-coils ex-
tending through them, a transverse pipe con-

box, the auxiliary steam-reservoir in commu-
nlcatlon with the transverse pipe, the main

-reservoir connected with the auxiliary reser-

voir, an injector, a pipe, O, intermediate of

 the anector and the cir cnlatmg -coils, and pro-

60

vided with the regulating and cheek valves,
and the steam and water supply pipes to. the

injector having the regulator-valves, substan-

tially as described, for the purpose set forth.

8. In a furnaee the combination, with a
fire-box, of the veltlcal radiators, the horizon-
tal radiators arranged above the fire-box and

~in communication with the fire-box and the

,scrlbed for the purpose set forth.

9. In a furnace, the combination of a fire-

box, the horizontal radiators arranged above
the fire. box on the outside of the shell thereof,

a pipe connecting the front ends of the hori-
zontal radiators and having a central pipe-

| connection with the fire- box to conducta por-

tion ofthe heat and products of combustion

from the fire-box to the horizontal radiators,

o

a valve or damper located in the said central

pipe for cutting off communication between

85

tical radiators arranged in rear of the fire-box

and communicating theremth the pipe J',-

connecting the vertical radlatms,and asmoke-
fine communlcatlnw with the said plpe as and

for the purpose deserlbed

10. In a furnace, the con1b1nat1on of a ﬁre

box, the horizontal radiators arranged above

‘the fire-box, and each having an air-flue ex-
| tending throucrh the wall of the furnace above

the fire-box and opening into the front end of

the radiators, said flues having the reglsters

for regulatlng the air-supply to the radiators,

95

a horizontal pipe connecting the front ends Of B ﬁ
the radiators in rear of points where the air-

flues enter the same, a- central valve-pipe in-
termediate the horizontal connecting-pipe and

the fire-box, the vertical radiators in eommu-

95

nication at all times with the fire-box and the -

horizontal radiators by independent pipe-con-

nections, the pipe J', connecting the vertical
radiators, and a smnke -pipe communicating

with the said plpe, as and for the pnrpose de- .

| 'scribed.

11. Ina furnace, the comblnablon of a ﬁle |
box, the horizontal radiators arranged abeve,

105

and exterior to the fire-box, & horizontal pipe -

connecting the front ends of the radiators and-

having a central valved pipe-connection with - -
the fire-box, the vertical radiators arranged in "0

rear of the 'fire. bnx aud having the separate

110

air-inlet nozzles 4" at their lower ends, a hori- -
zontal pipe, J’, connecting the lower ends of

the vertical radlatorb and arranged substan- -
tially in the same horizontal plane with the

air-inlet nozzles thereto, a smoke-flue con-

necting with the horizontal connecting-pipeof -

[15

the. vertical radiators, and the independent -

pipe-connections 1ntermed1ate the  fire-box

and the vertical and horizontal radiators, to

thereby establish communication between S&Id

parts at all tlmes as and fnr the pur pose de--gl .

scribed. -
12, In a furnace, the cnmb:natlnn of a flIE:‘

box the independent water-circulating cmls
therein connected by an intermediate pipe, m,

the vertical radlatms arranged in rear of the_

120

125 o

fire-box and commumeatmg therewith, the

horizontal pipe connecting the lower ends of -
‘the vertical radiators, a amoke flue connect-

65 vertical radiators, the steam-reservoir ar- .1ng mth said horlzontal plpe and the cireu--

130

100
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lating-pipe m, communicating with thewater- | IntestimonythatIeclaim the for égoing as my
circulating coﬂs in the fire- box and extending | own I have hereto affixed my signature 111 p1 es-
- through the vertical radiators and -the inter- | ence of two witneses.

mediateand horizontal connecting-pipes there-  GEORGE RANDOLPH SCATES.
5 of, to establish thereby a constant circulation | Witnesses:
of water through the fire-box and radiators, -~ J. K. PRICE,

as and for the purpose described. o Jos. R. MITCHELL. '
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