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" To all whom 1t may concern:

Be it known that I, Josepu Moses WARD

- Krrcuen, a citizen of the United States,

8

residing in the city of East Orange, county
of Essex, State of New Jersey, have made

new and useful Improvements in Heating

Apparatus, of which the following 1s a speci-
- fication.

_:10

 The invention relates to a special type of
boiler which is designed to meet the need
~ of certain installations, as for example where

there is little available head room, such as

- under the side walks, where the smoke out-
~ let must be at the front of the boiler, where

15

soft bituminous coal is used, and where fre-
quent stoking attention can be given to the

o apparatus. .

920

The following_principles are special]jr ap-
plied in this invention. 1. Securing a long

horizontal run for the burning gases before

much heat is lost from the gases, with pro-

~ vision for securing an adequate mixture of

alr with the gases volatilized from the fuel.

) Securing an unusually thorough trans-

mission of the heat to water through a ver-

~ tical and horizontal counter-current travel

80

of the heating gases and the feed water sup-
plied to the boiler. In several patents
granted to me and in co-pending applica-

tions I have claimed the application of the
“counter current principle in heating devices,

~ but in the present invention I claim the ap-
plication of this principle 1n connection

85

with peculiar forms of boiler sections.
- In the drawings: Figure 1 represents a
vertical elevational view of one side of a

~ boiler comprising my invention, parts being

1n section.

Fig. 2 represents a cross hori-

~ zontal section of the boiler taken on the
w0
~ of a modification of the boiler specially in-

line a—a, Fig. 1. Fig. 3 represents a part

tended for high pressure heating in which

. "

B0

- flange unions between the sections are sub-
- stituted for the push nipple unions shown
-in Fig. 1. Fig. 4 represents a part oi one
of the sections of the boiler shown in Fig. 3.

- The reference characters in part indicate
as follows: = | |
A is the front section of the boiler.
B are intermediate sections of the boiler.
C is the back section of the boiler.

D is the furnace of the boiler.

56

E 1s a bridge wall. -

F is sustaining brick work or base.

Gr 1s a grate bar. ' -
- H is a flange union.

. '
4T g WY

H* 1s a shit in the fin.

I 1s a push nipple hub.

J 18 a contracted water passage. e

The boiler here described is particularly
intended to burn bituminous coal without

smoke, securing a practically perfect com-

bustion. The fuel is fed frequently over the

front part of the grate surface, and after

being coked is pushed backward and dis-
tributed over the grate bars. A suflicient
supply of air i1s introduced from the front
of the boiler over the fire through the slide
D? of the door D*. The air passes up over
the partition D3, and downward and out
through the apertures D*, which are distrib-
uted horizontally in a line across the lower
level of the inner face of the door D'. The
oas travel in the combustion chamber D 1is
from the front to the extreme rear of the
boiler. No openings are provided in the
bottom of the sections B for the gases to
rise between the sections except at the ex-
treme rear of the. boiler. There is a gas
passing opening C!' provided at the bottom
of the rear section C. The inter-spaces be-
tween the bottom of the sections are closed
with asbestos cement, except at the rear.
Hence, the gases partially cooled by the air
for combustion supplied through the door
D*, rising up against the bottoms of the
front sections B of the boiler do not lose
much heat to the water in those sections.
This 1s specially intended so that the water
in the front section shall be cooler than the
water in the rear sections, and the cooler
water 1s thus able to
of heat that are usually lost, in the forward
counter-current travel of the-gases and the
water. The arrows indicate the travel of
the gases. DBy the time the admixed com-
bustible gases and alr have reached the
bridge wall they have become heated to a
point. above the ignition temperature and a
substantially perfect combustion is effected.
The gases are allowed to rise through the
opening C! to the crown sheet of the boiler,
and travel forward and downward and out
through the smoke exit A at the iront of
the boiler, passing underneath the baflle A%,

which is hinged to open at the top to allow

of a more direct updraft 1f necessary.
A3 is the baffle operating handle. -
In this boiler is applied both the horizon-
tal counter-current and the vertical counter-

current travel of gases and water in the sec-

! tions. Cool feed water enters at the bottom
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_.of the sections from the fmnt A% and the , rear of said combustion chamber through
“heated water emerges at the top level of the

boiler at the rear thmuO‘h the exit (2, the
water being progressively' heated in the
counter-current travel of the water and the
cgases. In case the boiler 1s used for steam-
ing, steam outlets B* would be provided
from the tops of several of the intermediate

- sections B.

10

19

20

~between the vertical tubes BS.
sents triangular vertical ridges or fins cast
on the exterior of the vertical water tubes
B7 represents ridges or fins cast on the

25

30

- Bs.

Provision is made for cleaning the sec-
tions of the apparatus through “the drop

door AS5.

The boiler has a brlck setting I, and a
considerable lateral part of the sections rest
on this brick setting, and this prevents much
heat from being absorbed into the bottoms

of the sections, “and does much to malintain
a high heat in the gases until combustion

has been effected. | |

In Fig. 2, B? represents the water level.
B3 -represents strengthening ridges cast 1n-
side the section. DB* represents gas passages
B® repre-

inside of the crown plate of the boiler. B#®
represents a horizontal water tube. DB? rep-
resents the bottom transverse water tube of
the section B. B is a tube connecting B®
and B°. H*® represents slits in the trans-
verse fins H? which fins are cast integral

" with the sides of the tubes B?, the horizontal

30

tubes B® and the crown sheet I3 These
fins or ridges contract the size of the gas
passages B‘* 1ncrease the heat transmission
and act to secure a self cleansing of the heat-

. ing surfaces from soot and ‘1811 dust that

- 40

 tion of (1)

45

50

would otherwise cling to the exterior of the
W‘Lter tubes of the sections.

‘What I claim as new 1s:

1. In a heating apparatus, the combma.-
_ connected vertical chambered
sections, (2) a base for said sections, said

" base comprising non-conducting side walls

preventing lateral transmission of heat from
the fire mass in said apparatus, a shaking

~grate, provision for under grate and over
fire mass air introduction, a non-conducting"

bridge wall and a cavity back of said bridge
wall, said cavity contalning a gas outlet at 2
hwh level, said ash pit and said cavity being

“divided from each other at a low level, (3) a

09
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combustion chamber in said app%ratus hav-

ing means for the elongated ~horizontal
travel of the gases evolved from the fuel 1n
said apparatus, (4) means for a controlled
equably diffused introduction of air for

combustion above the fire mass of said appa- |

ratus, (5) a part of said apparatus separate
from and divided from said combustion
chamber by chambered strata of water and
heat non-conducting means except as for a

transversely extended horizontally disposed
“exit for heating gases at a high level at the and intermediate betweén the suiles of said

which exit passes gases from said combus-v

tion chamber to said part, said part compris-

1ing means for the counter-current travel of

the heating gases and the water to be heated

- passing through said part, said part com-

prising chambered sections, said water pass-
ing through the chambered sections from a

low level of said part to a high level and
art to the other end in

from one end of said pa
counter-current with the travel of said gases
with a final exit of the gases from the heat-
ing surfaces of said sections at or near a
point where cool feed water enters said ap-
paratus, and (6)
steam at a high level of said sections.

~an outlet for water or

70
75

80

9. The combination of a base compmsmo' B

a fire box and a horizontal: y elongated com-

bustion chamber, a plurall
chambered vertical boiler sections, said sec-

tions comprising a front section, said front

section having attached thereto a feed water

1ty of connected

85

inlet at the bottom of the section, cross hori-

zontal and perpendicular water containing

‘tubes, a controllable baffle for diverting the
: hemtmcf cases downwardly from a high level
to a low level of the front section, a hinged

door for securing access to and for clefmmfr

90

sald sections ‘Ll’ld for diverting upwqrdly by -

sald baflie
from the front of said front section at a

high level thereof, the travel of the gases
through said combination being from front

to rear through said combustion chamber

and from rear to front through said sectlons
and out through said high level exit.
3. In a heatmw ﬂpp‘tl’ﬂtﬂs the combina-

,and a high level exit for the gases

95
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tion with a base containing a furnace, a

horizontally elongated combustion chamber,

and a plurality of connected chambered ver-
tical boiler sections, of a back section, said

back section comprising a plane rear f‘tce,

105

an interior corrugated face forming with

said plane face vertical water tubes, a hori-

" zonml low level water tube connecting said

vertical tubes, a water header and steftm
dome connected with the top of said vertical

110

tubes, an outlet from said he%der for the exit

of StE‘Ll’Il or water, an inlet for water, said.
section comprising connections with’ saild
connected sections for the inlet for water, a
transversely arranged opening at the bottom.

115

of said section for the passage of heating

gases from said combustion chamber up-

wardly over sald water tubes and to the
crown sheet of the assembled sections of sald
apparatus. |

120 -

4. In a heating app&ratus the combina- -

tion with a masonry base containing a grate,
fire box and elongated combustion chamber,

a front section and a back section, of an in-

water conveying channel at a high level of

125

termediate section, said intermediate section
being connected with the other sections by a

180
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sections and by low level water channels on

~ Dboth sides of said section, a water conduit

10

‘connecting the two low level water channels,

said water conduit forming the roof of said
combustion chamber, said water conduit
when united and assembled with similar sec-
tions securing a closure of the space between
the sections 1n the roof of the combustion
chamber and preventing the immediate ris-
ing of gases from the fire mass of said appa-
ratus. up into the heating gas traversing

~ passages of said apparatus, and a gas trav-

15

ersing aperture at the rear of said apparatus
for the passing of gases from the combus-
tion chamber into the gas traversing pas-
sages of said sections.

5. In a heating appax:a!:us, the combina-

tion with a base comprising a combustion

- 20

chamber and a plurality of connected verti-
cal chambered sections resting transversely

on said base, of a section, said section com-

~prising low level push nipple connections

25
- another horizontal conduit communicating
with vertical side and intermediate water

and a high level push nipple connection, a
horizontal conduit connecting and at the
lowest level of the push nipple openings,

tubes comprised in said section, an inter-

- mediate vertical water tube connection be-

.
duit for facilitating

conduit to and up
- 35

- 40

tween the two horizontal conduits, an 1n-
clined roofing to the lower horizontal con-
the conveyance of
steam bubbles from said lower horizontal
through the intermediate
connecting tube and thence to the top of the

‘gection, a water header and steam space for

the section, a water or steam outlet from
said header, transversely arranged fins pro-

jecting from the water tubes, triangular fins

projecting from the water tubes, the wider

part of the triangular fins being at the
“crown sheet of the section, and strengthen-

ing ridges between the faces of said header

- for strengthening the header against inter-

50

nal steam pressure.

6. In a heating apparatus, the combina-
tion of a plurality of connected vertical
chambered water sections comprising a

front and a rear section, said sections having
water conveying connections at the lower '

3

level of the sections on both sides of the sec-

tions and water or steam connections at a

high level of said sections, and one or more
outlets for water or steam at a high level of
the sections, a feed water inlet in the front
section at a low level of said front section,

the parts connecting said sections compris-

ing T flange unions bolted together through
the flanges, said sections being constructed
and arranged to receive heating gases be-
tween the sections at or near the rear section
and for the passage of the gases to a high
level of the sections and for the exit of the
oases at the front of the front section.

7. In a heating apparatus, the combina-
tion with a plurality of connected vertical
chambered transversely disposed sections as-
sembled and joined and resting upon a base

comprising a furnace and a horizontally
elongated combustion chamber, of means for

introducing air for combustion over the fuel
mass of said apparatus, said air being intro-
duced horizontally at a level not much above
the upper level of said fuel mass, said air
being conveyed upwardly to near the cham-
bered section at the front of said chambered
sections, said air being then conducted
downwardly and discharged in a horizon-
tally projected series of air currents or films
of air at or near the top of the fuel mass, a
bridge wall at the rear of the fuel mass, pro-
vision in said sections for preventing the

oases from said fuel mass rising directly be-

fween said sections, means between the last
and next to last of the sections at the rear
of the apparatus for allowing the gas to rise
between said sections, means in said sections
for securing a forward and a downward flow
of gases over each section and a counter-cur-
rent upward flow of feed water through
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each section and for an exit of the gases

from the front section of said apparatus at
a low level of said front section, and a feed
water inlet at a low level of said front
section. |

JOSEPH MOSES WARD KITCHEN.

Witnesses:
Bearrice Mirvis,
Gro. L. WHEELOCK.

Coples of this patent may be obtained for

five cents each, by addressing the “ Commissioner of Patents,

Washington, D. C.”
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