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- ffect eembusbwn of the furnace-gases than"

- heretofore; secondly, to induce a rapid and
regular cueuletlen of the water, thus reduc-
ing llablhty to scale formation; th1rdly, to in-
sure that in the act of blewmﬂ'-off the water |
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fo all whom it may concern:
Beitknown that I, ORLAND D. ORVIS, a citi-

zen of the United Stetes of Ameuea remdmw-
in the borou gh of Manhattan,New York in the
county of New York and Stete of New Yerk '.
have invented certain new and useful Im-—-'
provementsin Steam-Gener etors,of whlch the |-
- | fire-chamber g intermediate of the grate E
‘and the boiler in two substantially herlzentel o
‘series and forming an.intermediate longitu- -

following is a specification.

My mventlon has reference to 1mpr0ve--

ments in steam-ﬂ'enel ators and has forits ob-
jects, first, to obtem a more rapid and per-

passes not only from the b011e1 but also from

the generating-pipes, and, fourthly, to pre-

vent leakage in the heetmmtubes and circu-

lating system by arranging the connections

Cin such a manner as to permit considerable

‘spring without eﬁfectmg the tl frhtnees of the

: 3*011:1’(5 or fittings.

us
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derstood when described in ‘connection with
the accompanying drawings, in which— -
' Flﬂ‘ure 1 represents a lonﬂ'wudmel section

' ventmn

S fulnaee removed. Fig. 4 is a vertieal trans-
Fig. 5 |
| headers b b are conducted to the farther side
of the furnace—and consequently the pipes -

~ verse section on the lme 4 4, Fig. 1.
~ is a similar section on the lme 55, Fig. 1 |
‘Similar Ietters and numerals ef reference |
designate corresponding parts throughout the..
several views of the drawings. |
Refe11 ing to the d1 ewmn*e, the lettel A des— l -

With these eb,]ecte in view my invention
consists, essentldlly, in a steam - generator
comprising a continuous grate extendmg

across the width of the furnace, water-tube
‘mantles extending longitudinally throu ghthe
~ fire-chamber from epposﬂ:e sides of the fur-
30 nace, with the formation of an intermediate
longitudinal space for the passage and direc-
tion of the products of combustion and flame
against the boiler, said mantles being ar-

ranﬂ'ed in close prommlty to the beller, and

eonneetwne of the weter-tubes of said man-
tles with the front and rear of the boiler for.
- establishing circulation of water. .

. The neture of my invention will best be un-

Fig. 3is a fmnt mew with the front of the

of the same.

| established.

Fl,e' 2is a lonﬂ*ltudmal Seetlon onf
‘the line 2 2, Fig.- 1, with: the boiler omitted.

| ignates a fire-tube b011e1 suppmted in the

usual mannerand havipg a usual setting, con-
sisting of the side Wells B B, the front wall

-, end the rear wall D.

55

B is a grate extending centlellv across the

furnace, end F the brldﬂ'e wall.
G Gare Water tube mantlﬂs arranged in the

dinal flame- -space II substantially centr al in
the present instance with the boiler A.- These
mantles extend inwardly from the side walls

‘of the farnace and in proximity to the boiler,

the same being at a sufficient height above
the grate to permit of ready ﬁrlnfr T
mantle comprises a series of water- tubes 1,

-extending longitudinally and having the
spaces between them closed by a covering I,
‘made of any. suitable refractory meterlel .
'Of course it is to be understood that the tubes

1 could be arranged to be contiguous with

‘each other and so render the covering un-
necessary. ‘At the front of the b01le1 the

tubes of the water - mantles are connected
with heedersJ J, whleh latter in turn are con-

‘nected by su1table fittings @ ¢ with the water-

space of the boiler. At the rear ends the

tubes are connected with headers b b, Fig. 1,
located at the rear of the bridge- wall F, and .

said headersare connected by horizontal pipes

¢ ¢ ddand vertical pipes e e, all located in the
‘combustion-chamber K and connected with
the watel-space of the boiler at the rear head
The horizontal pipesccanddd
‘are located below the level of the mantles G
G in the fire-chamber, and in view of this dif-
ference of level a pomtwe circulation of wa-
‘ter from the rear to the front of the boiler is
_ It is of course to be understood
that the headers J J and b b are not abso-

lutely necessary, as the connections could be
made in the usual menner w1theut the use of
said headers.
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Referring pmtlculelly to Fws 2 and 4, it

will be seen that the pipes ¢ ¢ are crossed—

that is to say, the pipes leading from the two

ICO

d d are capa,ble of springing to a great extent -

without causing leakage.

The alr necessary for combustmn is ad- -
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~a cock 7 of the usual construction.
20

o

mitted to the grate from below as usual, and
in addition thereto I prefer to admit air to
the fire-chamber ¢ by a passage h, formed in

the bridge-wall, Figs. 1, 3, and 5, adapted to

!
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from opp051te sides of the furnace with the
formation of an intermediate longitudinal
space for the passage and duectlon of the
products of combustion and flame against the

take air from the ash- mt and dlschawe it | boiler; said mantles being arranfred nearer

through an 1nward1y-openmw orifice 1, ar-
mnged below the mantles and in a vertical
line with the longitudinal space H between
the same. This additional supply of air in-
duces more perfect combustion.

In order to insure an effective blowing off

of the pipes and tubes for the purpose of re-

moving sediment, I provide a nozzle 37 for each
of the pipes d d, which said nozzles extend in
the longitudinal direction of the pipes and
have thelr inner ends extending beyond the
connection with the vertical pipese, leading to
the boiler. Each of said pipesis pr ovided Wlth
When
either of the cocks / is opened, the combina-

tion of pipes e, d, and j act as an ejector, caus-

ing the current to flow through the water-

- tube mantles and the connecting-pipes, thus

30

clearing the pipes from Sedlment

VV]:ule in the present instance I haveshown
two water-tube mantles located above the
grate and forming ‘a central longitudinal
ﬂame-passage, it is of course tobe unde'rstc)od
that a greater number of such mantles could
be made use of,thus forming a plurality of lon-
gifudinal flame-passages where such greater
number of mantles would be conducive to

greater efficiency.

351

- gases impinging upon the tubes of the water-
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-In the practical operation of the ﬂ'enerator
the produects of combustion evolved from the
incandescent bed of fuel on the grate pass
upwardly and inwardly under the influence
of the farnace-draft, part of the flames and

mantles but all finally passing upwardly
throun‘h the longitudinal flame- -space H and
contactmn‘ with the shell of the boiler, in the

present instance at or near its c_enter the
flames and gases then spreading outwardly

and passing rearwardly over the bridge-wall
to the return-tubes in the boiler a,nd from
thence to the stack. By the use of the con-

tracted flame-passage arranged at a distance
above the grate and nearer to the boiler than
the grate a rapid draft is produced and a
-better combustion insur ed, thus resultmﬂ' 1n_

higher efficiency.
It will readily be seen thab by the use of

' the straight or substantially straight water-

mantles a,rra,nﬂ'ed as described the firing of

the furnace is not at all interfered with and

that such mantles can be applied to an ordi-
nary furnace without ehanging its structure.
It will also be seen that the mantles as con-
structed permit the use of a eontmuous frrate
extending across the furnace.

~ What I claim as new is—

1. Asteam-generatorcomprisinga contmu-

- ous grate extendmﬂ* across the width of the

furnace, closed water-tube mantles extend-

ing longitudinally through the fire-chamber

. from opposite sides of the furnace with the

_W—_ i

to the b011e1 than to the ﬂ'rate, and connec-

tions of the water-tubes of said mantles with

the front and rear of the boiler for establish-
ing circulation of water, substantla,lly as de-
scllbed -

2. A steam-generator comprising acontinu-
ous grate extendlnﬂ' across the width of the
fmnaee closed Water tube mantles extend-
ing 10ntr1tudmally through the fire-chamber

formation of an intermediate longitudinal

space for the passage and d1reet1m1 of the

products of combustion and flame against the
boiler; said mantles being &nanﬂ'ed nearer
to the bo_iler than to the grate, and connec-
tions of said water-tubes passing through the
combustion-chamberand having transversely-
crossed members, substantially as described.

3. Asteam- ﬂ'eneratm comprising a continu-
ous grate extendmn‘ across the width of the
fumaee, water-tube mantles extending lon-
gitudinally through the fire-chamber from
opposite sides of the furnace with the forma-
tion of an intermediate longitudinal space for
the passage and direction of the products of
combustion and flame against the boiler;
said mantles being arranged nearer to the
boiler than to the ﬂ'ra,te, connectlons of the
water-tubes of said mantles with the front
and rear of the boiler for establishing circu-
lation of water, and a bridge-wall provided
with air-passages opening below the grate for
the induction of air and cpening above the
grate into the fire-chamber for the discharge
of air, substantially as described.

4. Asteam- generator comprising a continu-
ous grate extendmw across the width of the

furnace Water-tube mantles extending lon-.

gltudmally through the fire-chamber “from
opposite sides of the furnace with the forma-
tion of an intermediate longitudinal space for
the passage and direction of the products of

combustion and flame against the boiler; said

mantles being arranﬂ‘ed nearer to the boiler

than to the grate, front headers connecting

the water-tube mantles, rear headers 1ocated
behind the bridge-wall, and connections be-
tween said headers and the Watel-space of
the boiler, substantially as described.

5. Astea,m generator comprising a continu-
ous grate extendmﬂ* across the width of the
furnace, water-tube mantles extending lon-
gitudinally through the fire-chamber from op-
posite sides of the furnace with the formation
of an intermediate longitudinal space for the
passage and direction of the products of com-
bustion and flame against the boiler; said
mantles being arranﬂ'ed nearer to the boiler
than to the gra,te, front headers connecting
the water-tube mantles, rear headers located
behind the bridge-wall, front connections for
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the front headers, and rear connections for

- the rear headers having transversely-crossed
members, substantlally as described.

- 10

6. In a water-mrcula.tmﬂ* system for steam-

boilers having a substantlally horizontal sys-
tem of water-tubes located respectively with- |
‘in the fire and combustion chambers and hav-
ing upright connecting members with oppo-
| sﬂse endsof the boiler, a blow-off pipe extend-
ing into the horlzontal member of the said |

| 'system located within the combustion-cham-

15

20

ber beyond the connection of said member
~ with the rear of the boiler—all for the pur-

pose of insuring perfect clearing of the pipe
system, substantlally as described.

7. Asteam-generatorcomprisinga contmu-
ous grate extendmn" across the width of the
furnace flat Waterntube mantles transversely

closed and extending longitudinally through

the fire-chamber from opposite sides of the

furnace and located in planes substantially

parallel to the plane of the grate; said man-
tles being formed with an intermediate space

Or spaces s for the passage and direction of the

products of combustion against the boiler,

and connections of the Water tubes of sald

30

mantles with the front and rear of the boiler
for establishing circulation of water, substan-
tially as desembed |

8. Asteam-generatorcomprising acontinu-
ous grate e}ntendmﬂ' across the width of the

|

' furna.ee flat mantles transvelsely closed and
exteudmcr longitudinally through the fire-

chamber from opposite sides of the furnace
and located in planes substantially parallel
to the plane of the grate; said mantles being
formed with an intermediate space or spaces

of combustion against the boiler, substan-
tially as de‘seubed

9. Asteam-generator campusmfra,contmu-
ous grate extendmfr across the width of the

'furnace, closed watel-tube mantlesextending
‘Jongitudinally through the fire-chamber from
‘opposite sides of the furnace with the forma-

tion of an intermediate longitudinal space for
the passage and direction of the products of
combustion and flame against the boiler, con-

nections between said watel tube mantles

and the front of the boiler, connections with
said water-tube mantles 1oeated within the
combustion-chamber and placed at a lower
level than the water-tube mantles, and con-
nections with the rear of the boﬂer substan-
tially as described.

In testimony whereot I have hereunto set

my hand in the presence of two subscr 1b1nn'
.- Wltnesses |

ORLAND D ORVIS,

Witnesses:
| KEUGENIE P. HENDRIOKSON

A FABER DU FAUR‘J r.
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for the passage and direction of the products
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