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' UNITED STATES PATENT OFFICE,

~ No. 815,839,

HEATING APPARATUS. .

 Specification of Letters Patent.
~ Application filed June 14, 1005, Serial No. 266,218,

| Ta' @ZZ whom Tt '.md;y CONCETTH:

- and JosepH WARREN JOHNSON, citizens. of

g

10

15

the United States, residing in the city of To-
ronto, in the county of York, Province of
‘Ontario, Canada, have invented certain new
and useful Improvements in Heating Appa~-
ratus, of which the following is a specifica--
tion. e
This invention relates mainly to that class
~of .combined ‘boilers and -air-heaters which
are employed for heating and wventilating
buildings and which comprise a boiler for-
producing steam or -hot water arranged with- |
1n a casing or jacket through which the air
flows which is ‘being heated and provided

~with a radiator through which the hot gases

pass after leaving the boiler, which radiator
1s also arranged within said casing or jacket,
so that the air flowing through the latter is.
“heated by the combined effect of the boiler:
‘and radiator. - L
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~ The objects of this invention are to im-

prove this class of combined boilers and air-:
heaters with .a view .of increasing the effi-|
~clency thereof by producing ‘comparatively
large radiating - surfaces while preserving |
compactness of structure, simplifying the,
- construction, preventing injurious strains:
under unequal expansion and contraction of
-~ the parts, and improving the apparatus in:

various other respects.

- In the.&ccompaﬂyingfd-rawingé,'_. conSiS_tin'g _.
~.of three sheets, Figure 1 is a perspective view
of a combined boiler and air-heater provided

~ with our improvements. TFig. 2is a-side ele-

40

in the several figures.
- A represents the ash-pit; B, _
of the furnace, comprising the fire-box and .

‘vation of the same, partly in section. Fig. 3
- 18 a vertical transverse section through the |
“rear portion of the apparatusin line 3 3, Fig.
2. Fig. 4 1s a similar section through the
- front portion of the apparatus in line 4 4, |
Fig. 2. Fig. 5 is a similar section approxi-

mately through the middle of the apparatus

. -~ 1n line 5 5, Tig. 2. Fig. 6 is a top plan view
45

with the top of the casing or jacket removed.

. Like letters of reference refer to like parts

B, the side walls

combustion - chamber; ‘and C the boiler,

which 1s preferably, as shown, a horizontal
cylindrical return-flue boiler suitable for pro-

- ducing steam or hot water, as may be pre-

55 s of the:
~ Dnace In such manner that -the boiler and its

ferred. The boiler is supported on-each side
upon the longitudinal side walls of the- fur-

T

-plate ¢.  The rear wall B’ is preferably held

~ WILBUR G. JONES AND JOSEPH W. JOHNSON, OF TORONTO, CANADA.
P &tlﬂn.ted_?Ma,rch | 20, 1 906_ o

7 _ | supporting-walls are free to expand and con-.
Be it ‘known that we, WiLBur G. Jonms

tract independently. TFor that purpose the

boiler is provided on each side with a longi-
tudinal flange D, which rests loosely with its
downwardly-facing longitudinal tongue b in

a groove a, formed lengthwise in the top .of

the side wall of the furnace. The side

flanges D close the top portions of the space
| ‘between the boiler and the side walls .of the
furnace, and the grooves.@ may be packed in
- any suitable manner to prevent leakage of

60

gas into the surrounding space. As the side
walls.of the furnace-and the boiler are free to

move independently of each other in expand-
ing and contracting, injurious strains are
avoided. I
- K represents

ed.of brickwork, as shown, or metal and pro-

- The side walls of the furnace are prefer-
ably corrugated vertically for facilitating ex-

pansion and contraction and increasing the

radiating-surface. The furnace extends rear-

wardly beyond the boiler and has its rear

wall B’ arranged at:such a.distance in rear of

the ‘boiler that the hot: gases after having

passed along the lower portion of the boiler

| below the side flanges D are freely admitted
The top

to the rear ends of the boiler-flues. ']
of the Turnace between the rear wall B’ and
the rear end -of the boiler is covered by a

70

| the casing or jacket which in-
closes the air-space in which the boiler :and
furnace are arranged and which is construct-

5

vided in any suitable or well-known manner
| with air-inlets & and with flues %’ for con- -
| ducting the heated air to the desired points.
30
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removably on the bottom plate b’ of the fur-

nace between a rib %, formed on this plate,
-and a removable stop-bar 4%, which may be

-

an angle-iron, as shown in Fig. 2.

E represents the smoke-box, which is ar-

ranged at the front of the boiler and secured

boiler can move freely in the samein expand-

‘ing and contraeting. Any suitable-packing
| may be employed between the boiler and the

smoke-box. B o
- K represents a transverse bifurcated or sad-

to the furnace-front E’. The front end of .
the-boiler restsilooselyin this box, so that the

100

IOK

dle-shaped flue. which . is mounted on the

smoke-box and communicates therewith by

an-opening f’ to receive the hot gases there-.
from. This flue has its two branches con-
‘nected with the front ends of longitudinal ra-

IX0

diators G, which are arranged on opposite -

| sides of the boiler.and furnacein the air-space

L
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of the jacket or casing and at such a distance |

from the sides of the boiler and furnace and
from the casing as to provide suitable air-
passages between these parts. The branches
of the transverse front flue ¥ open prefer-
ably into the tops of the longitudinal radia-

tors G, as represented in Fig. 4. The rear

ends ol these radiators communicate with
the branches £ of a transverse bifurcated or
saddle-shaped rear flue H, which is mounted
upon the rear top plate ¢ of the furnace and
has an outlet M, Fig. 3, leading to the chim-
ney. The openings A/, connecting the rear
ends of the radiators with the rear trans-
verse flue H, are preferably formed in the
lower portions of the inner side walls of the
radiators, as shown in Figs. 1 and 3.

The draft passes rearwardly through the
furnace along the lower portion of the boiler,
then forwardly through the boiler-flues to
the smoke-box, then through the transverse
front flue to the front ends of the radiators,
then rearwardly through the radiators, and
then from the rear ends of the radiators
through the transverse rear flue H to the
outlet, |

By forming the inlet and outlet openings
of the radiators respectively at or near the

tion of the hot gases throughout the cross-
section of each radiator is secured, the forma-
tion of dead-air spaces is prevented, and uni-
form heating of the radiators from top to bot-
tom 1s effected.

In order to provide for a direct draft when
desired—as, forinstance, in starting the fire—
the rear top plate ¢ of the furnace is provided
with an opening 7, Figs. 2 and 3, which regis-

ters with a similar opening in the bottom of |

the rear transverse flue H, and these open-
mmgs are controlled by a pivoted damper I,
having an actuating-arm J, so that upon
opening this damper a direct draft from the
furnace to the rear flue H and outlet M is ob-
tained, while by closing the damper the draft
is directed through the boiler-flues and the
radiators to the rear flue H.

The radiators G are flat-sided and com-
paratively narrow, and their inner walls ¢ are
preferably curved mwardly at the top to fol-
low approximately the curvature of the
beiler 1n order to compel the air-current as-
cending between the radiator and boiler to
hug the latter closely.

In the preferred construction the boiler is
exposed at the top 1n the air-space to the ex-
tent of about one-fourth of the circumference
of the boiler, and the tops of the radiators
are about on a level wath the top of the boiler,
so that about three-fourths of the surface of
the boiler is exposed to the heat in the fire-
box and utilized for absorbing heat and one-
fourth exposed to the air in the air-space and

~utilized for heating the air. The air passing

65

upwardly through the air-space of the casing

815,839

or jacket 1s first heated by the hot corru-
gated walls of the furnace, then by the hot
walls of the radiators, and finally by the ex-
posed top portion of the boiler. The air has
become heated to a considerable extent when
it reaches the top portion of the boiler, and

‘therefore produces no injurious cooling ef-

fect upon the boiler.
- We claim as our invention—

1. The combination of a horizontal boiler
having a return-flue for the passage of the
products of combustion from the rear to the
front, a furnace for the same, a longitudinal
radiator arranged at the side of the furnace
and botler and spaced therefrom, means for
conducting the hot gases from the boiler to
the front end of said radiator, a flue connect-
ing the rear end of the radiator with the exit
for the gases, and an air-chamber in which
the boiler, furnace and radiator are arranged,
substantially as set forth.

2. The combination of a horizontal boiler
having a return-flue for the passage of the
products of combustion from the rear to the
front, a furnace for said boiler, an air-cham-
ber 1n which the boiler and furnace are ar-
ranged, longitudinal radiators arranged in

_ | sald alr-chamber on opposite sides of the
top and bottom thereof a thorough distribu- |

boller and furnace and separated from the
boiler and furnace by air-passages, means for
conducting the products of combustion from
the front end of the return-flue to the front
ends of said radiators, and means for dis-
charging the products of combustion from
the rear ends of said radiators, substantially
as set forth.

3. The combination of a horizontal boiler
having a return-flue for the passage of the
products of combustion from the rear to the
front, a furnace for said boiler, an air-cham-
ber in which the boiler and furnace are ar-

-ranged, longitudinal radiators arranged in

sald alr-chamber on opposite sides of the
boiler and furnace and separated from the
boiler and furnace by air-passages, a smolke-
box at the front of the boiler communicating
with the front end of said return-flue, a trans-
verse front flue receiving the gases from the
smoke-box and conducting the same to the

front ends of the radiators, and means for

discharging the gases from the rear ends of
the radiators, substantially as set forth.

4. The combination of a horizontal boiler
having a return-flue for the passage of the
products of combustion from the rear to the
front, a furnace for said boiler, an air-cham-
ber in which the boiler and furnace are ar-
ranged, longitudinal radiators arranged in
sald air-chamber on opposite sides of the
boiler and furnace and separated from the
boiler and furnace by air-passages, a smoke-
box at the front of the boiler communicating
with the front end of said return-flue, a trans-
verse front flue receiving the gases from the
smoke-box and conducting the same to the
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front ends of the radiators, and a transverse

ol

rear flue which communicates with the rear

ends of the radiators and through which the
gases escape therefrom, substantially as set

-

5. The combination of a horizontal boiler
having a return-flue for the passage of the
products of combustion from the rear to the

front, a furnace for the same having metallic

IO

side walls which extend to the upper portion

~ of the boiler, an air-chamber in which the

boiler and furnace are arranged, longitudinal

~ radiators arranged in said air-chamber oppo-

g

N ing the

site the upper portions of said boiler and said

metallic furnace-walls and separated there-
from by an air-passage, means for conduct-
products of combustion from the

 front end of the return-flue to the front ends

~of said radiators, and means for discharging
the products of combustion from therear ends
of said radiators, substantially as set forth.

2G

6. The combination of an air-chamber, a

horizontal boiler and furnace arranged there-

in, and a radiator arranged lengthwise at the

side of the furnace and boiler and separated
therefrom by an air-passage, said radiator

~ having a continuous inner wall which is com-

30

posed of an upright lower portion which is
arranged opposite the furnace, and an upper,

inwardly-overhanging portion which pro-
jects toward the upper-portion of the boiler,

~ ‘and means for conducting the products of

- 35 . - AT D
" boiler and furnace arranged therein, the

combustion from the boiler to the radiator,

substantially as set forth.

7. The combination of an air-chamber, a

boiler having its top portion exposed above

a0
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the side walls of the furnace, and longitudi-
~ pal radiators arranged on opp

the furnace and boiler and separated from

the side walls of the furnace and irom the
~ boiler by air-passages, said radiators having

upright inner walls whose top portions ex-
tend inwardly beyond the lower portions and

toward the top portion of the boiler, substan-

tially as set forth. I
8. The combination of a horizontal boiler

~ having a return-flue for the passage of the

~and boiler, means for conducting the hot

55

products of combustion from the rear to the

front, a furnace for the same, a longitudinal
radiator arranged at the side of the furnace

cases from the boiler to the front end of said

radiator, a flue connecting the rear end of the
radiator with the exit for the gases and com-

municating by a direct draft-opening with

~ the furnace, and a damper controlling said

60

opening; substantially as set forth. .
9. The combination of a horizontal boile

having a return-flue for the passage of the |
products of combustion from the rear to the |

front, a furnace for the same, longitudinal
radiators arranged on opposite sides of the

furnace and boiler, means for conducting the |-

osite sides of

saidradiators, a transverse
rear ends of the radiators with the exit for.
‘the gases and communicating by a direct

Afront

the front ends of

hot gases from the boiler to
lue connecting the

65

opening with the furnace, and a damper con- N

| trolling said opening, substantially as set
forth. ' o -

10. The combination of an air-chamber, a
horizontal boiler arranged therein, a radiator

arranged lengthwise at the side of the boiler
and separated therefrom by an air-passage,

said radiator having the inlet for the prod-
ucts of combustion arranged at the top at
one end of the radiator and the outlet at the
bottom at the opposite end, and means for
conducting the products-of combustion from

0

75

'80.'_.

the boiler to said inlet, substantially as set

forth.

11. The combination of an air-chamber, a

horizontal boiler having a return-flue for the

passage of the products of combustion from
the rear to the front, a furnace for the same,
longitudinal radiators arranged on opposite

sides of the boiler and furnace, a transverse

the top thereof, and a transverse rear flue

substantially as set forth.

- 12. The combination of an air—chamber; a

horizontal return-flue boiler arranged in the
same, a furnace for the boiler, a stationary

. flue connecting the front end of the -
boiler with the front ends of the radiators at.

90

connected with the rear ends of the radiators
at the bottom thereof -and communicating -
with the exit for the products of combustion,

95'

smoke-box which is secured to the furnace -

and with which the front end of the boiler 1s

100

slidably connected, and longitudinal radia-

tors arranged in said air-chamber on opposite

sides of the boiler and furnace and spaced

therefrom, said radiators receiving the prod-
ucts of combustion from said smoke-box,

substantially as set forth. '

- 13. The combination of an air-—chambef; a
“horizontal return-flue boiler having longitu-
dinal side flanges, a furnace having side walls

upon which said flanges rest and on which

said flanges are capable of lengthwise move-

ment, a stationary smoke-box which is se-

cured to the furnace and with which the
front end of the boiler is slidably connected,

and longitudinal radiators arranged in said

air-chamber on opposite sides of the boiler
‘and furnace and spaced therefrom, said ra-

105 | '

110

115

diators receiving the products of combustion '

from said smoke-box, substantially as set

forth.

 Witness our hands this 21st day of May,

1905.

. WILBUR G.JONES.

120

~ JOSEPH W. JOHNSON.

Witneésles: o |
- J. Epw. MAYBEE,
- P R __'JONE_& : | |
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