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To all whom it TRy conceri: | | surface of a grate-bar. Fig. 19 1s the under
Beit known that I, Joseru M. W. Kircuey, | side of the same.  Fig. 201s a transverse sec-
a citizen of the United States of America, and | tion of the coking-plate. Fig. 21 is a trans-
a, resident of Kast Orange, county of Kssex, | verse section of the grate-bar. Iig. 22 1S 8
s State of New Jersey, have invented certain | transverse section of the furnace-feed door. 6o
new and useful Improvements in Sectional | Fig. 23 is a transverse section of the ash-pit
Boilers and Furnaces, of which the following | door. Fig. 24 is a front view of the ash-pit
1s a specification. - - | door.. Fig. 25 is an air-conveyer and twyers.
The object of this invention is to prevent | Fig. 26 is an air-duct and air-valve. Higs.
to smoke formation, to economize in fuel, and | 27, 28, 29, and 30 are parts of the ar-valve 65
to facilitate ease of management and use in | and its handle. Ihg. 31 is a cross-section of

: sectional heating and power-producing ap- | the rear section, Fig. 9, on the line d d.

{ ~ paratus. HEE | The reference characters attached to the

Thé principles are adopted of accurately | drawings represent as follows: A, afront sec-

(s introducing air for combustion above and | tion of a boiler; A’, an mitermediate section 7o
below the %re in-needed amounts, of provid- | of the combusiion-chamber; A% a feed-door.
ing water of varying degrees of temperature | opening; A, air-duct openings; A*, wedged-
inside of the boiler to receive generated heat | shaped -dependent fold or process; B, upper
of various temperatures, of applying horizon- | pusﬁ-ﬂipple connections; B, lower push-nip-

20 tally the highest heat generated to the water | ple connections; B2, mid-level push-nipple 75
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s in the boiler of the highest temperature, and | connections; B intercommunicaling gas-

progressively applying horizontally - gener- | openings;’ B¢, vertical gas-openings; B®, cor-
sted heat of progressively lessening temper- | rugations; C, combustion-chamber;. D, a de-
atures to water in the boiler of progressively | pendent cheek-draft conduit; 1L, bolt open-

25 lower temperatures; also, of progressive ver- | Ings; F, waste-gas flue; F’, upper sioke-exit; 8o

tical heating of the water in the boiler from | I*, lower smoke-exit. - F? 1s the smoke-exit
the lowest level.to the highest level of the | damper; F*, clean-out doors; -G, grate-bar;
boiler. - ' | "H, a heating-cavity; I, a dependent air-con-
In the accompanying drawings, Figure 1 is | duit; I’, check-dratt damper; 12, smoke-flue

30 a front vertical view of the steam-heater in- | damnper; J, air-conveyer; J’ iwyeis; K, cok- 85
corporating my invention and surrounded ing-plate; K’, check-draft indicator and
with a brick casement. Fig. 2is a rear view | handle; K? smoke-flue mdicator and handle;
of the same, partly in section and with parts | K? handle of rod actuating upper draft-dam-
left out for clearness. Fie. 3 is a side verti- | per; L, damper-blade; 1/, dargper-frame; M,

35 cal view of the same, part%y'in' section. Fig. | riddle seciion of boiler; N, feed-door; N’,up- go
4 js a side view of a water-heater, partly i | per air-opening; N2, lower air-opening; N?, ex-
section, but without a non-conducting case- | tension-frame; O, ask-pit door; O’, bed-plate;
ment, Incorporating my invention. Fig. 5is | 0%, moving-plaie; O a hand-nut; P, rear

 a cross-sectional view of the same, taken on | section of the boiler; P’, intermediate section

to the line ff, Fig. 4. Fig. 6 is a horizontal sec- | of heating-caviiy; T, horizontal boiler-sec- g5

tional view of the same, taken onthelineg g, | tion; U, water-communicating pipes; V, air-
Fig. 4. Fig. 7 is the front section of this | valve; V','a valve-handle; V?, Tposit-ion-—in— |
boiler. - Fig. 8 is the middle section of the | dicator; W, fire-brick wall; W', exterior
‘same. Fig. 9 is the rear section of the same. | brick casing; W2, air-apertures; X, cone of

45 Fig. 10 is an intermediate section of the com- air-valve; X', valve-guide; X2, air-valve iit- 1c-
bustion-chamber. Fig. 11 is an intermedi- | ting; X3, air-valve rod; Y, feed-water pipe:

“ate section of the heating-cavity of the same | Y’, steam-pipe; Y?, steam-draft inducer; Z,
boiler. Fie. 12 is a side vertical section of | air-pipe; Z’, steam-dome; 77 steam-turbine;

" the assembled sections. Fig. 13 is one part | 22, fan; Z*, centrifugal fan; 7%, backflow

sc of a damper-frame used in my invention. | stop-valve;a, automatic check-dratt damper; 1os
Fig. 14 is the damper used 1n connection with | b, clean-out epening. a |

_.:  the frame. Fig. 15 is a side section of the | The apparatus contains a combined fur-
| damper and frame. Fig. 16 is a coking-plate | nacé and combustion-chaniber and an ad-

: used In my furnace. %‘f 17 1s the under | joining ‘h‘\&a_ﬁimr—cavity. In the combined

_ ig

55 side of the saine plate. . 18 is the upper | furnace and combustion-chamber the aim 1s 1710
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to secure substantially complete combustion
before the gaseous products of coarbusiion
are brought in contact with the heailig-

‘surfaces through the provision of a high

run, a heat-retaining surrounding wall, and

restricted water circulation 1 the waier-nold-
ing envelop of the combustion-chamber. In-

the heating-cavicy the aim is cairied out ol
securing 4 first contaci of the hot burned gases
with the highest level of the transmitting-
surfaces In a horizontal stratum, and for a
further contact of said gases In successive
strata of decreasing temperatures with other
areas of the transmit{ing-surfaces of pro-
gressively lower temperatures at progressively
lower levels wiih a final escape of the gases at

~ the lowest lével-of the transmitting-surfaces,

20

25

30

-front, middle, and rear.

35

40
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25

without having the gases make a second con-

tact with transmitting-surfaces having s

higher temperature. To best secure the
aimed-for results, the combustion-chamber
and heat-transmitting surfaces are elongated
vertically so far as is praciicably pgssible,
taking into account the pesition occupled by
the apparatus. By the introduction of vari-
able numbers of seciions in either compari-
ment the relative size and efficiency ot the
two compartments may be so.adjusted as to
secure the best results. S
There- are three main sections—namely,
The front section is
pierced for the opéninﬁs of the fuel-doors.
The middle section divides the two compart-
ments imperviously except as to openings at

a high level of the section. - The rear section.

contains a controllable smoke-opening at a
high level, which is kept more or less open
when a fire is started and when an Increase
of chimney-draft is desired, and a spent-gas

opening &t the lowest level of the section,

both openings connecting with the-chimney-
flue or smoke-pipe at the rear of the appara-
tus. As a check-draft to the chimney-draft

a vertically-placed conduit- runs from near

the floor-line to or above the upper level of
the apparatus and connects with the smoke-
flue at the highest possible level. It has a
large transverse diameter and has provision
for the entrance of air at. or near the floor-
level and is controlled by an obstructive
damper, which allows 1nore or less air to be

carried through it into the smoke-flue or en-

tirely closes its lumen. . The column of cold

air which it contains prevents hot gases from

being emitted downwardly through its lower
orifice. This damper and the damper con-
trolling the smoke-flue and that controlling

“the upper opening in the rear section have

actuating-rods running to the front of the
apparatus and are there connected with
handles and indicating-dials and means for
retaining the handles in any desired position.

‘tne legs-of the side sections and the lower
part of the front section rests on -the sides
and front of the ash-pit walls at about the

of the sections.

= b

[} 843,612

level of the grate-line. The middle and

other more posteriorly located sections are
carried to or near to the floor-line. The

lower part of the middle section forms the

back wall of the ash-pit. The sections form-

ing the heating-cavity have openings at the

side through which the heat-absorbing sur-
faces can be reached and eleaned. All of the

sections between the front and rear sections
‘are made reversible, so that the clean-out
cpenings inay be reached from either side of

the apparatus. ~ All the sections -are joined
by push-nipples located at the lnghest point
anc{ at the lowest levels of the legs of the sec-
tions. The seetions are held- together by
long bolt-rods. N | |

To prevent radiation from the exterior of

i<

75

8o

the apparatus, provision is made to cover its

exterior surface with brickwork. To bring

the various.doors of the apparatus flush with 85

the exterior of the brickwork, extension-
door frames are provided, which are bolted
to the sections at the several door-openings
At .the same high level as
the openings of the middle section the mnter-
mediate sections of the combustion-chamber

90

have their transmitting-surfaces extended 1n,.

area by downward folds of the iron skin of
the sections forming dependent wedges; but
such provision of structure i1s not intended to
ahstract heat from the burning gases low
down in the combustion-chamber, as 1s
usually done i most structures of tlus class,
it being iy aim to prevent contact of the
heat generated by the burning fuel with heat-
absorbing surfaces until after combustion
has been cffected.

To assist in preventing a loss of heat 1n the
fixed and gaseous fuel until after combustion
is perfected, the lower push-nipples of the

front of the middle section and of the other

sections of the combustion-chamber are of a
contracted caliber, which prevents a too free
circulation of water into the sections sur-
rounding thoe combustion-chamber, 1t being
the purpose to keep the walls of the lower
part of the combustion-chamber as hot as
possible to encourage perfect combustion.
Under forced use the entire height of my
combustion~-chamber 1s filled with 1gnited
gases. The push-nipples of the lower parts
of the sections of the heating-cavity are of a
larger caliber, so as to aﬁor§ 8 freer passage
of water through them and up through the
sections of the heating-cavity. As a fur-
ther prevention of loss of heat irom the burn-
ing -fuel 1 in. preferred forms line the side
walls of the combustion-chamber with fire-
brick. In order to con’rol a too strong
chimney-draft, I connect with the smoke-
pipe of my boiler a dependent:air-conduit,
which runs from near the floor-line to and

communicates with the smoke-pipe.” This

is controlled by a’ damper, which when

opened checks the draft without closing the
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"

lumen of the sﬁi@k&ﬁi e, or I ‘may put a |

damper in the bottom of the chimney-fiue to

The nature of the grate I use in my inven-

tion varies‘in accord with thé nature of the
fuel used. In simpler forms 1 use a coking-

. plate bar at the sides of the general grate-

surface snd on the same level.

- 10

fuel.is placed on these lateral coking-plates

and affer coking the fuel 1s turned toward |

the middle of the combustion-chamber by

aarter-revolution of the coking-plate shaft, |
In order to prevent the adhesion of the mov-.
able draft-plates of the ash-pit and fuel-feed
doors through corrosion, 1 msert a non-cor-
rosive bed-plate in the body of the door and

~ have the movable plite also made of a non-
“corrosive mnature. - Usually I have such

~plates of 1ron nickel-plated. In case of a
. 20

revolving plate I provide & set-screw to hold

“the movable plate in any desired position. -

In this heater there is no passing of the

_heating-gases twice over heat-absorbing sur-

faces at the same level and of the same tem-

erature excepting in the vault of the com-
ustion-chamber. Inasmuch as I absorb the
highest heat in the vault of the combustion-

.' chamber, the sections have the de endent

30

35

" increased upward pressure of the hot gases

40

wed e-—shaiged elongations before referred to
to allow t
Fenetr&tfa directly to the highest level. Ata

-high level in these combustion-chamber sec-

tions I have gas-passages, but these openings

In t,hisnfor'ml

e radiated heat from the fire to

are of restricted size to hold back in'a meas-

ure the risen hot gases in the upper part of

the spaces hetween the sections and bring’

against the metallic absorbing surfaces of the
sections: but still a certain slow flow of gases
oceur through these openings of the sections
toward the smoke-pipe. ~As these sections
are made reversible and the openings are
made on one side of ‘the median line of the

~ _sections, by staggering these openings' on

45

50

both sides of the median line a longer travel
of the heating-gases is secured. In this
boiler I provide for the progressive contact of
heating-gasesina horizontal travel with heat-
absorbing surfaces of progressively lower

temperatures, the gases gradually and pro-

gressively losing heat as they progress hori-
zontally from the front to the rear of the
boiler. To facilitate this aim, the gas-pas-

- sagesin the intermediate sections of the heat-

55

ing-cavity are so narrow that after passing
the openings in the middle section the gases
must spread out laterally and be brought in
full contact with all the full breadth of the
intermediate sections at various levels. With
the upper gas-opening in the rear section
apen the gases travel into the smoke-pipe b
that opening, and this is a condition whic
wenerates a very intense high rate of com-
ustion, a' requirement necessary 1n very.
cold weather, but” with more moderate

radiation
‘the lowering of the eritical temperature of

_, ouslg:fer
e

f-.- -.'I ' - c-.-

&

weather this direct, exit of oas is closed and |

the gases travel downwardly in the heating-

| cavity and leave the cavity at its lower open-
ing, being progressively brought into contact

with heat-absorbing surfaces of progressively
lower temperatures until the gases finally
emerge from the heating-cavity at a tem-

erature not greatly higher than that of the
eed-water, which is introduced at the lowest
level of the heating-cavity. ‘ _'
- The gas-openings in the middle section are
at a high level and are collectively of an ex-
tent equal to the extent of either of the exit-
openings of the rear section. The middle-
section openings are large enough to pass all

the gases coming out of the combustion-

chamber, but the openings in any one of the
intermediate sections of the combustion-
chamber are only large enough to pass a part
of the gases genarated 1n the chamber.  The

Jlower parts of the various gas-openings in the

several sections are pointed or peaked up-

70

75

80

wardly to allow soot, ashes, and other dust to

slide off of them downwardly. .

The fuel-feed door has an inner protective
metal shield fastened to the front plate of the
door. This inner plate has a few holes hori-
zontally placed near ‘the top. The front

plate has & few. air-holes horizontally ar-

ranged near the bottom of the door and con-
trolled by a slide, .This arrangement gives
an air-space between the two plates and pro-
vides for & current of cool air therein, gradu-
ally beating the same. - This prevents undue
om the outer plate and prevents

Qo

95

I00

the gases above the fire, as in the case where

a lar‘%e' arnount of air is introduced over the
fire t roﬁFh the door and through a numer-
orated protective inmer plate. I

provide for a more widely-diffused air intro-

‘duction in small streams widely separated

which provides for a more complete mixture
of air and volatilized gases and prevents un-
due cooling of the gases at any point.

The air-valve, 0% which a vertical section
is shown in Fig. 26, is composed of a guide,

(see Fig. 27,) a valve-cone; (see Fig. 28,) the

cone-plate; (see Fig. 29,) and the bolt and
handleand externalindicator. - (Shownin Fig. .

30.) - When in position, the indicator points
to slots cast in the top «f the incasing T,
(shown in Fig. 26,) and thus shows whether

 the valve is open or shut.

With the grate-bars shown in Iigs. 16 to
921, inclusive, the grate-plates are detachable
from the front shafts, being bolted there to
enable easy introduction into the furnace
and to allow of the use of grate-plates fitted
for different depths of the furnace and for
the nature of the fuel used. |

"What I claim as new, and desire to cover
by Letters Patent, 18— | o

1. In a sectional hot-water orsteam heater,

l the combination of means, (first)for distribut-

110
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ing heating-gases equably over the heating-
surface of sald heater and to gain pressure
from atmospheric weight acting In said
heater against said surfaces by a restricted
size of the gas apertures and passages 1n the
sectionsof theheater, (second) for varying the
amount of water passing through the various
sections to prevent too rapid loss of heat in
the burning fuel and to provide a water-re-
cipient of low temperature at varying loca-

tions in said heater for the absorption of
large volumes of low degrees of heat; (third)

for the progressive absurption of the hest
aenerated by the apposition of counter-cur-
rents of heating-gases and feed-water, the
oases being applied progressively to the heat-

ing-surfaces from the front -of the heater to

the rear and from a high level of the heater to.
a low level, the water being intzoduced at the
rear of the heater at a low level and.conveyed
from the rear to the front ¢f said heater and
from a low level to a high level; (fourth) for
preventing the passage of llg;hting—gases over
heat-absorbing surfaces  of a temperature
higher than the temperature of the gases in
contact with the surfaces, thus losing heat to
the gases, (fiftth) for applying the 1most in-

tense heat first to-the heat-absorbing sur-

30

35

faces at a high level, and for a progressive
application of said gases in horizontal strata
of equal temperatures at progressively-iower

Jevels and a final exit of said gases at a low

level: (sixth) for inducing a direct updralt m
said heater and forinducing anindirect plung-
ing-draft in said heater; (seventh) for smoke

- prevention and for perfecting the combustion

40

of volatilized gases, said seventh-named ele-
ment comprising means for mixing air with
said smoke and gases by over-fire mass of air
introduction in divided currents distributed
around the periphery of the combustion-
chamber at a low level and a vertically-elon-
sated run in the combustion-chamber for
mixing and combining air with the volatilized
vases; (eighth) for preventing premature loss
of heat from the fuel at alowlevel of saxd heater
by interposition .of non-conducting means;
(ninth) for protecting said meansfor air mtro-

“ductionfrom destructive heat; (tenth) for va-

50

55

6o

65

rying the relative areas of theheat-absorbing

surfaces receiving directly the radiant heat ot

the fire, of the so-called.flue-surfaces receiv-
ing indirectly.the conveyed heat in the gases,
and of the grate-surfaces, said tenth-named
element comprising a combustion-chamber
and an adjacent heat-economizing cavity
and provision for adding to or removing sec-
tions in sald chamber and in said cavity
without damage orloss to the original strue-
ture of said heater; (eleventh) and for pre-
venting the  escape of coal-gad from said
heater by construction and arrangement of
the parts fur an equilibricvus balance of gases
of equal densities i horizontal strata at the
same levels. ' ~

1 2. In a sectional boiler, the combination of -

a water-conveying conduit at a low level,
hext-absorbing sections supplied from and
rising above said conduit, and gas apertures
and passages in said sections, said apertures jo
‘and passages being contracted in size and
| constructed, located and disposed 'to retard
the passing of gases therethrough and to dis-
“ribute the said gases over the heating-sur- -
faces of said boiler, for preventing short-cir - 75
cuiting of said gases through a part of said
passages, and to gain through atmospheric
weight and upward pressure acting in said
boiler measurable increase of pressure of
said gases against the heating-surfaces of 8o
said sections and to gain time for the absorp-
tion of the heat from said gases. o

3. Ina sectional boiler, the combination of
a plurality of sections constructed and lo-.
cated to convey currents of heating-gases 8s
away from the zone of greatest heat produc-
tion and to convey water In a current reverse
to the route traveled by said heating-gases,
| the water in said sections progressively ab-
sorbing bheat of progressively-lowering tem- ge
peratures in the travel of said gases away
from said zone of greatest heat production,
the water in the section furthest from said
zone and being first introduced in said sec-
tion, being the coldest and absorbing the 95
lowest degrees of heat, and the water n the
section nearest sal-l zone being hottest and
absorbing the higher degrees ~f heat, said
gases not passing over heat-absorbing sur-
zt?ﬁ;ces having a higher temperature than the too
rases brought unto contact with said sur-
faces; a horizontal water-conduit at a low
level of sail sections supplying water to said
sections, means for regulating the flow of
water traversing each section, and a bigh- 105
level conuit cennecte ! with the top of cach
section for conveying away the heat ab-
sorbed into the water of each section: |

4. In a sectional boiler, the dombination of

tion-chamber, sald combustion-chamber hav-
ing a high run free from heat-absorbmg sur-
faces in the line of rising products of com-
bustion, except at a high level, to gain time .
for perfecting combustion, water-contiuning 1153
sections forming a heat-economizing cavity,
the said chamber and said cavity bemy sepa-
rated by a water-containing section imper-
vious to gases between said chamber and
said cavity except at the highest level of said 120
chamber, and gas-passages at said high level,

said passages being no larger in size- than 1s
' necessary to collectively pass the gases com-
bined in said chamber and being contracted
in size and located to spread out the gases 125
laterally over the Tull width of said combus-
tion-chamber at a high level and to gam pres-
sure of heating-gases against the heat-ab-
sorbing surfaces of said chamber, said cavity
| having a highly-located exit for waste gas 13~

watér-containing sections forming a combus- 110’

[ Spep—— e it e e Ll
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and a low exit for waste gas, and said cavity | heating-gases and water in counter-currents

extending from said high level to the floor-

line on which the boiler rests. -
5. In a sectional hoiler, the combination of |

water-containing sections forming a combus-
tion-chamber having a high run for com-
bining gases, water-containing sections form-
ing a heat-cconomizing cavity, waste-gas
exits at hoth high and low levels of said cav-
ity, said chamber and cavity being separated
by a water-containing section impervious to
gas except at a high level, and-having gas-
apertures of contracted size at a high level
for distributing gases and gaining increase of
pressure against the heating-surfaces, said
cavity being extended to the floor-line on
which the heater rests, and means for intro-
ducing over-fire air for combustion through
the front of said boiler. -

6. In a sectional boiler, the combination of

a combustion-chamber having a high run for

preventing loss of heat at low levels in said-

combustion-chamber, and a heating-cavity,
said chamber and said cavity being formed
by a front section, a middle section, a rear
section, and intermediate combustion-cham-
ber sections, said sections having corruga-

tions cast in the face of such parts of the sec-

tions as are, exposed to the heat gencrated,
said middle section having at a high level
apertures of a restricted size to spread later-
ally the gases of combustion, said 1nterme-
diate sections having wedge-shaped down-
waraly-prolonged processes having gas-aper-
tures of restricted size at a high level in said
processes and lccates at one sice of -the me-
dian line of said intermediate sections, said

.intermediate secticns by alternation in as-

sembling having saic apertures staggered on

first one side and then ¢n the other side of

said melian line for -increasing. the line of
travel of the heating-gases in the vault of
sald combustum—cham%er, sald rear section

having both high and low level exits for the

waste gases of combustion.
7.-In a sectional boiler, the combination of

means for progressively absorbing ‘the heat

traversing said boiler in progressively-located
sections, said means comprising contracted
apertures and passages in the sections of said
boiler, said apertures being construeted and
disposed to spread out laterally over cach
section the heating - gases and to gain.in-
creased pressure against the heating-surfaces
of each section and to gain time for the ab-
sorption of the heat in the gases passing suc-
cessively through the sections of said boiler.

8. In a sectional heater, comprising a high-
run combustion-chamber and an adjacent
heat-economizing cavity, the combinationof a
front section, a middle section, a rear section,
multiple Intermediate sections in the com-

bustion-chamber, and multiple intermediate
cections in the heating-cavity, said sections

beinz constructed and formed for the flow of

|

tlimu;ﬁl said heater, the water being mtro-
duced at the back of the rear section at a low
level. o R
9. In a sectional boiler, the combination of
a combustion-chamber and an adjacent heat-
ing-cavity comprising a front section, a mid-
dle section, a rear section, muitiple mter-

mediate combustion-chamber sections, and

multiple intermediate heating - cavity sec-
tions, said intermediate sections being per-
forated with gas-passages of restricted size
and disposed to prevent the too {ree passage

of eases throughonly a few of said passages for

spreading the gases the entire width of said
boiler and for preventing short-circuiting of
cas through part of the passages to the neg-

.hu,

lect of other passages and to gan pressure
against heating-surfaces. |
-~ 10. Tn a sectional botler,
of water-containing sections forming a com-
bustion-chamber, water-containing sections
forming a heat - economizing cavity, and a

| grate, said sections comprising a front sec-

tion, a middle section, a rear section, inter-
mediate combustion-chamber sections, and

intermediate heat-economizing sections, said

intermediate sections being attachable and
detachable without damage orloss to the origi-
nal structure of said boiler, said grate being

‘extensible, said middle section being im-

Eervious to gases except at a high level but
aving contracted communicating passages
at said high level, said sections being con-
structed and disposed to conveéy counter-
currents of heating-gases and water through
said boiler without passing said gases over
said heating-surfaces of a higher temperature
than the gases brought in contact wita said
surfaces, said water being introduced at a
low level and at the rear of said boiler, said
combination being for varying the relative
areas of heat-absorbing surfaces to grate-
surfaces, and to gain increase of efficiency of
absorbing heat from the varying conditions
of chimney-draft and rates of combustion.
11. In a sectional heater, the combination
of a front section, a middle section, and a
rear section, said sections forming a com-
bined furnace and combustion-chamber hav-
ing a high run and an adjoining heat-econo-
mizing cavity, the surfaces of the said front
and rear sections where exposed to the heat
generated in said heater having corrugations

and dependent processes for enlarging the

area of heating-surfaces and for forming the
vault and sides of said chamber and cavity,
said middle section having no corrugations,
but having highly-located gas-apertures of
contracted size, sald rear section having both
high and low exits for smoke and gas, feed-
water being first introduced™at a low level of
said rear section, the hottest heating-gases
being first applied to the heating-surfaces n
the upper part of said chamber and then

S

the combination
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being applied at the highest level of said cav- | of heating-gases and water in counter-cur- 65
ity and then being progressively applied in | rents through said boiler. .

succéssive strata of deéclining temperatures | 15. In a sectional boiler, the combination
to the lowest level of said cavity -without | of a high-run combustion-chamber, depend-

s again passing over the heating - surfaces of | ent processes or deep corrugations in the
said heater. o | vault of said chamber for intercepting and 7o
* 12. In a sectional boiler, the combination | holding back risen hot gases and for recerving
of a high-run combustion-chamber and an | directly the impact of radiant heat, con-
adjoining heat-economizing cavity construct- | tracted gas-passages at a high level to spread

1o ed and arranged for the ascent of heating- | gas and gain increase of pressure against ab-
gases in the combustion-chamber and for : sorbing-surfaces, and flue-surfaces outside of 75
their descent in the economizing-cavity, a | said combustion-chamber arranged and dis- -
waste-gas exit at a low level of said cavity, | posed for a temperature of said flue-surfaces
said chamber and said cavity being sepa- Fower than the temperature of the gases in

¢ rated by a partition impervious to gas except | contact with said flue-surfaces, the sections
at & high level, dependent wedge-shaped | of said boiler being free irom said flue-sur- 8o
processes projecting from the. vault of said | faces at levels and positions where the tem- e
chamber with the apices directed down- | perature of said {lue-surface is higher than

wardly, contracted gas-apertures at the high- | the temperature of the gases that are brought,

20 est level in the said chamber communicating | in apposition with said flue-surfaces at said
with said economnizing-cavity and disposed in | levels and positions. - 85
horizontal relation to pass the gases equably |  16. In a sectional boiler, the combination
through each of said apertures and to spread | of a combustion-chamber and an accessory
out heating-gases horizontally in the upper | heating-cavity, said chamber and said cavaty

25 part ol said chamber. _ being composed of sections comprising means

13. In a sectional boiler, the combination | to increase or decrease their number In said go
of a high-run combustion-chamber, an ad- | boiler without damage or loss to the original
joining heat-economizing cavity, said com- | structure of said boiler for varying the rela-

bustion-chamber having a front section and | tive areas of grate-surface and direct heat-

20 a section which divides imperviously said | absorbing surfaces for radiant heat to the
combustion-chamber from said cavity except | area of so-called flue or indirect heating-sur- 95
as to contracted apertures at a high level, | faces, the heating-surfaces receiving direct
said contracted apertures being for spreading | radiant heat from the fire being in the said
cases, said cavity having a rear section hav- | combustion-chamber and the surfaces recelv-

“~¢ both high and low level gus-exits, inter- | ing indirectly the heat frow gases beigin the
Lediate attachable and detachable sections | said cavity, the sections comprising surfaces toe
for said chamber and said cavity, and push- | receiving directly radiant heat from the fire
nipples connecting said sections at a high | being substantially free from flue-surface so
level and at a low level, the push-nipples | called at a level where said surfaces are of a

4o joining the sections of the combustion—cﬁam— temperature above the temperature of the
ber being of a smaller caliber than the push- | gases which are brought in contact with said 1og
nipples joining the sections forming the said | surfaces, the construction and arrangement
cavity. - | of said flue-surfaces preventing the passing of

14. In a sectional boiler, the combination | gases over surfaces having a higher tempera-

45 of sections forming a combustion-chamber | fure than.the temperature of gases brought
having a high run and heating-surfaces at a | in contact with said surfaces. - . . 110
high level open to the impact of the direct 17. In a sectional boiler, the combination
radiant heat of the fire, and an adjacent heat- | of a combustion-chamber having heating-
economizing part containing heat-absorbing | surfaces to receive the directly-radiated heat

<o surfaces or so-called flue-surfaces for the in- | of the fire at a high level of said chamber but
direct absorption of the lesser degrees of heat | being substantially free from so-called flue- r15
of the heating-gases remaining in the gases | surface in said chamber, and flue heating-
after leaving said combustion-chamber, said | surfaces accessory to said combustion-cham-

" combustion-chamber and said heat-econo- | ber, said flue-surfaces being back of said com-

55 mizing part being separated imperviously ex- | hustion-chaniber opposite to the fuel-feed _
cept at a high leveﬁgas-passagf‘s at a high | doors of said boiler and being arranged to re- 120
level of contracted size for spreading gases | ceive at a high level of said accessory surfaces
and increasing gas-pressuré against absorb- | the heating-gases and to convey thesaid gases
ing surfaces, said sections being attachable | from said high level to or near to the floor-

60 and detachable without damage to the origi- | line on which said boiler stands and through .

‘nal structure of the boiler, said boiler being | an exit for waste gas at a low level without rzs
substantially free from so-called flue-surface | said gases being again brought in contact
in said combustion-chamber, said sections | with heating-surfaces of a temperature equal

being arranged for the passing in apposition | to or higher than the gases brought in con-
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- tact with-said surfaces;. and. a high-level exit | comprising means for the intr(iductien into

“boiler from said gases before the completion -

1O
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for waste gases in said boiler for a direct up-

_. draft in said boiler.

18. In a sectional boiler, the combination

-of means for securing a high run for combin-

ing gases in said boiler to gain time for com-
bining the gases, means for preventing the
absorption of heat into the water of said

of combustion, means for making application
of the greatest intensity of the heat generated

and for its absorption at a high level of said.
~ boiler, means for securing progressively the

absorption of the heat at progressively-in-
creasing horizontal distances from its place ot
ceneration and at progressively-lower levels
and for preventing the repassing of heating-
sases over absorbing-surfacesof a higher tem-
perature than the temperature of the gases,
means for securing accurately the necessary
admission of air and its diffusion with the

combuystible gases traversing said boiler for |

the completion of the combustion of said
aases, means for preventing the short-circuit-

ing of the heating-gases through a part only

=

of the gas-passages of said boiler, means for
preventing the corrosive immobilization of
the parts controlling the functions of said
boiler, means for preventing the escape of the
gases of combustion through the avenues for

air admission, means for varying the relative

areas of the heat-absorbing surfaces of said
boiler, and means for protecting from de-
structive heat the means for introducing air
into said boiler, said combination coacting to
secure completion in the combustion proc-
esses and the more complete transmission 1n
said boiler of the heat generated. - |

19. In a sectional boiler, the combination

of sections so constructed and disposed as to
form a combustion-chamber and also 2 heat-
ing-cavity, said chamber and said cavity be-
ing separated imperviously by a-water-trav-
ersirig section except as to communieating
gas-passages at a highlevel, the said combus-

“tion-chamber having & high run and having

dependent processesin the vault of said cham-
ber, said processes being pierced by gas-pas-

saces of a restricted caliber, some of said sec- -
tions .forming said cavity being detachable
intermediate ' heat-absorbing sections, the
sections forming the combustion-chamber

being constructed to assemble with and co-

“act with means for feeding and coking fuel at

both sides of said combustion-chamber and
for moving said fuel to the center of said com-
bustion-chamber and for shaking and dump-

ingsaid fuel;said combination being arranged

6o

for securing free access to the front of said
boiler and’ to said combustion-chamber for
the manageiment thereof. -

20. In a sectional boiler, the combination
of means for forming with sections of said

boiler a high-run combustion-perfecting cav-

said cavity of divided currents of air for se-
curing the highest heat in the upper level of

‘said cavity, said combination providing wa-
ter-traversing sections so constructed and ar-.
| ranged as to secure the progressive absorp-

70

tion of heat traversing said boiler into the '

water of said sections, the highest heat being

absorbed in the sections nearest the source of

heat, and the lowest degree of heat being ab-~
sorbed in the sections farthest.from the

source of heat, a water-conveying conduit,

each of said sections being connected at a low

75

level with said water-conveying conduit, and

a, condult connecting ‘all of said sections at
their highest level for conveying {rém said

boiler the heat thereinto transmitted, said -

elements coacting to secure a highi} evolu-

‘tion of heat from volatilized gases jlassing

through said boiler and a more
transmission of the heat generated.
- 21. Tn a sectional boiler the comuination

dmplete

of sections with water and steam jcavities
therein, part of said sections formingithe up-

per part of the dome of a combustion-cham-

ber, part of said-sections forming a Leat-

.3('.}

9o

economizing cavity, sald sections assembling -

"'with and coacting with means for introduc-

ing overfuel air for combustion, said combus-
tion-chamber part of said boiler being com-
posed of a front section having apertures for

fuel introduction and apertures for feeding
air through said section, a section that is the:
| rear-section of the combustion-chamber and

the front section of the heating-cavity, ithter-
mediate sections -comprising the sides and

10C

vault of the combustion-chamber .part, said

heating-cavity comprising a rear section and
intermediate detachable sections for extend-
ing the heat-absorbing surfaces of said boiler,
a highly-located exit from said cavity for
waste gases of combustion, and a second exit

for exhaust-gases located at & low level

said cavity. | | i
22. In a sectional boiler, the combination

IC§

110

of sections so constructed and arranged as to .

form a combustion-chamber and also a heat~
ing-cavity, said chamber and said cavity be-
ing imperviously divided by a water-travers-
ing section except as to gas-passages at.a high

level, a conduit for conveying away the.

transmitted hLeat, said sections being con-

nected at a high level with said-eonduit, a-
‘low-level conduit for conveying water to the.

severa! sections, said sections being connect-
ed at & low level with the low-level conduit,

the apertures of tte last-named conduit lead-

ing into the sections of the heating-cavity

being relatively large for allowing a free flow
of water into the sections of said heating-

115
126

125

cavity, the 'af)ertures of the conduit leading

“into the sections of the combustion-chamber
- being relatively small to retard the flow.of

water into the sections comprising the com-

65-itv. said cavity and its formative sections | bustion-chamber to prevent premsinre loss
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20
"~ gases at a low level of the sections of said

“of heat 1n the fuel to the water in the com-

bustion-chamber sections before combustion
has been perfected. o

- 23. In.a sectional water or steam boiler,
the conibination of sections constructed to

form & high - run combustion-chamber, a

- heating-cavity of sections arranged to ab-

10

sorb progressively the heat from the heating-

‘gases from the front of said cavity to the rear
of said cavity and from a bigh level of said

cavity to a low level of said cavity, the struc-

.2_5

ture. 'of said sections restricting the flow of
water through the sections forning the com-
bustion-chamber for preventing too great re-
duction of the beat in said chamber, means
for ajr introduction through the front of said
combustion-chamber, and means for protect-
ing said air-introducing means {rom too

-much heat, for heating said air and for as-

sisting in the retention of heat in burning

chamber. | | |
24. In-a combined sectional botler and fur-

‘nace the combination of sections comprising
a heating-¢avity and a combustion-chamber ;

having a high vertical run for securing time
and space for air admixture and combmation
with volatilized gases and structure for re-

taining said combined gases i the vault of.
30

said chamber and for.securing pressure of
said gases against the heat-absorbing sur-
faces of said vault, and means for the mtro-

“duction of air for combustion through tte

35

40

front of said combustion-ctinmber and for 1ts

diffusion low down in said chamber and for

accurately. controlling air thus introduced
and for preventing - the  immobilization
through rusting of said controlling means,

said sections being constructed for restricting.

the flow of water through the sections foru-

‘ing - the said “combustion-chamber and for

45

saining a larger flow of water through the
sections forming the said heating-cavity for.

preventing in said boiler the lateral loss of
heat from the lower levels of said combustion-
chamber and for gaining the leat of a per-

fected combustion of gases at a high level iIn

said boiler.and for the niore perfect trans-
inission of large volumes of low degrees of
heat in said heating-cavity. - _

- 25. In a combined sectional bouler and fur-
nace, the combination of sections forming a

~ heating-cavity, sections forming a combiis-

55

tion-chamber having a high vertical ron,
said cavity & .d said chamber being imper-
viously separated by a water-traversing sec-
tion except as to communicating gas-aper-
tures of a restricted area at a high level in

said.Jast-named section, and a non-condi.ct-

60

ing wall ining the lower surface of said sepa-.

rating-section in the combustion-chamber

for preventing the heating of the water in

caid separating-scetion at a low level and
thus depriving the-opposite abscrbimg-sur-

65 {aces of said section in the heating-cavity of |

*

8 - o 843,612

heat-absorbing abilities for absorbing heat -

of low. degrees of temperature.

. 26. In a steam or hot-water heater, the
combination of sections forming a combus-
tion-chamber having a high run, dependent
processes in the vault of said chamber, stag-
sered apertures of restricted caliber in said
processes, means for introducting air around

| the periphery of said chamber and for accu-

rately controlling said air both as to amount
and continuity of introduction, means for

nrotecting the. lower sides of the section of -
the combustion-chamber from -excessive
heat and for protecting said air-introducing

means from destructive heat, sections form-

75

ing a heating-cavity adjacent to said cham-

‘her, gas-passages at-a high level between said
chamber and said cavity, the sections form-

ing said cavity being constructed and.dis-

posed to spread the heating-gases over the
full width of said cavity and for progressively

losing heat to said sections commencing at

said gas-passages and extending to the sec-
tions farthest from said passages aad for

losing heat progressively to all the sections
of -said cavity from a high level to a low

Qo

level, a highly-located gas-exit for said
cavity and a low gas-exit for said cavity, con- .

trolling-dampers to said exits, and rods for
the control of said dampers carried to the
front of said heater, means on said sections
coacting with said rods for holding said rods
in desired positions, and means for. prevent-

acgainst the vpward .action of atmospheric
pressure ineluding a check-draft, said see-

tions being connected with push-nipples at

a hich level and at a low level, the push-
nipples of the scetions forming the heating-

avity being of larger diameter, the push-.

nipples of the seetions forming the combus-
tion-chamber being of small diameter, said

variation in the size of the push-nipples being

for varving the recipient temperatures of the
water in the various sections and to prevent
some lateral transmission of heat low down
in said combustion-chamber, saud sections
heing attachable and detachable for varying
the relative areas of heat-absorbing surfaces
to the grate-s:rface used in combination
with said boiler, the various sections, gas-
passages and coacting parts being so con-
striacted and disposed as to maintain in said
combination an equ ilibrious halance ot gases
of eqr al temperatore in horizontal strata.
27. Inascetional boiler and in combination
therewith, sections containing gas-traversing
apertures of contracied area, sanl apertures
having an inverted-V-shaped formation.at
their lowest level for preventing the deposi-

tion and accumulation of dust insaid.aper-
tures from the gases carried through pas-

sages of satd boiler. | |
28, In a combined sectional boiler and fur-

nace, the combinaiion of sections forming a

95

ing oscape of coal-gas from said combination
{00
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combustion-chamber having a high ran, sec-
tions forming a heating-cavity, sald chamber
and said cavity being divided by a water-
L aversing section impervious to gases except
as to gas-apertures at a high level, said sec-

tions comprising attachable and detachable’

intermediate combustion-chamber sections
and attachable and detachable intermediate

 heating-cavity sections, said sections being

10

(5

constructed and disposed for a restricted cir-

culation of water through the sections form-

ing the combustion-chamber and for a larger

flow of water through the sections forming

the heating-cavity, and means for intro-
ducing, conveying and diffusing air for ad-

mixture with volatilized gases around the

lower part of the inner periphery of said

~ chamber, and for preventing the downward

20

means through rusting and for proiecting

flow of hot gases through said means against
the upper pressure of atmosphere and for
controlling the air thus introduced and for
preventing immobilization of said controlhng

from excessive heat such air-introducing
means. - -
29. Tn a sectional water or steam boiler

comprising a combustion-chamber and an
- adjacent heat-economizing cavity means for

- 30

restricting the flow of water through the sec-

tions forming the said combustion-chamber |

for preventing imperfect combustion through

a too rapid loss of heat from the fuelinsaid
chamber at a low level, and means for se- |

“{1iom,

| curin% a full flow of water thrduéh the sec-
fo

tions forming the said heatin -cavity for pro-
viding water of a low or good recipient tem-

perature in the sections of the said heat-

economizing cavity. o
30. In a sectional water or steam boiler,

the combination of individual sections, a
water-conduit connected with each section

at a low level, a conduit connected with each

the flow of water into each section or each
group of sections having analogous functions,
means for burning fuel means for admixing
airin divided currents with volatilized gases, a
high-run combustion-chamber, said sectlons
being constructed, arranged and disposed to
distribute the gases of combustion over the

o

40

‘section at a high level, means for controlling

45

.50

whole of the heat-absorbing surfaces of each .
section and to absorb the heat of said gases

progressively
tense heat generation
said ~ construction comprisin
tracted gas-passages, the water 1n
tions nearest to said location being the hot-
test and the water in the section farthest

away from said loca-

from said location of heat generation being |

the coolest. :

Signed at New York, N. Y., this o1t day
of December, 1905.

con--
the sec-

from the location of most in-:

60‘._ .

JOSEPH M. W. KITCHEN.

. Witnesses: . &
Geo. L. WHEELOCK,
Tromas HiLL Low.
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