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UNITED STATES

PaTENT OFFICE.

JOIIN A. STEVENS, OF LOWELL, MASSACHUSETTS.

STEAM-BOILER.'

SPECIFICATION formmg nart of Letters Patent No. 616,156, dated Decembei 20, 1898
.&pphcﬂhon fled T hate 14, 1898 ‘Serial No. 683 439, (No model.)

To all whom & muay conceri:

Be it known that I, JOHEN A. STEVENS, re-

siding at Lowell, in the county of Middlesex,
State of Massachusetts, haveinvented certain
new and useful Improvements in Steam-Boil-
erg, of which the following is a specification.

This invention is more particularly an im-
provement in water-tube boilers and furnaces
therefor, whether land or marine, and relates
to my former inventions, in which the bafile-
walls are arranged parallel to the vertical

- planes of the tubes.

The objects of my present invention are

primarily to provide for the utilization of
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~ other is developmw full power.
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either half of the furnace independently of
the other, to increase the heating-surface of
the boﬂer to secure the equal chstr ibution of

the heatmg -gases, to save space and utilize
‘the heat of the gases until they have escaped,

to facilitate cleaning and repair, and gener-
ally to secure mclea%ed economy, efficiency,
and convenience of operation.

In the construetion the heating-space or
furnace is divided into two distinet compart-
ments, preferably by a water-box wall, so that
either half may be worked at will while the
By this ar-
rangement in case of accident to the water-
enculatmﬂ' and steam-generating system but
one-halt 01‘:' the total fire will act to evapo-
rate the leakage and produce scalding steam.
The action of the boiler will be rendered
more even than when one large furnace is
employed, and the liability of priming will
be decreased since the flow of generated steam
will be more constant.

the furnace-gases will more fully appear, as
will also the n‘eneml advantage of the con-
struction, by 1efel ence to the accompanyinﬂ'
dl&WlD”‘S and deserlptwn

In the accompanying drawings, 111ustra,tmﬂ*
my invention, Figure 11is a transverse sec-

tional view of the construction in front ele-

vation. Fig. 2 is a vertical sectional view on
the line a o of Fig. 1. Fig. 3 is a vertical
sectional view on theline b b of Fig. 1. Fig.
4 is a transverse sectional view, in front ele-
vation, of a modified form of the invention.

Fig. 5 is a front elevation of the invention,

partially in section, in illustration of a modi- |

baffl

The increase in the |
heating-surface and the economical advan-
tage in the manner of utilizing the heat of |

21,

fied form of header ﬂud connections. Iig.
6 is an end elevation, partially in section, of
the modification shown in Fig, 5.

‘As shown in the. dmwmﬂs the chamber,
limited by the eonta,mmﬂ'-walls 1,18 dlﬂded
mto two distincet main comp&rtments by a wall

2, preferably composed of water-boxes extend-
ing between and communicating with corre-
sponding front-and rear Wdtm-legs and ris-

ing from a suitable foundation 5 to the roof-
bafﬁe 6. FEach of these main compartments
is divided into three passes by a primary baf-
fle-wall 7 and a secondary baffle-wall 9. The

bafile-wall 7, preferably composed of -water-

boxes extending between and communicating
with cor respondmn‘ front and rear water- legs

rises from a foundation 8 toward the roof-
e 6. The baffle-wall 9, preferably com-
posed of water-boxes extend1n0' between and
communicating with correspon dinﬂ* frontand

rear Water-leﬂ‘s extends downward from the
In each division or main com-

roof-bafile 6.
partment the first of these three passes con-
tains a grate 10,suitably supported, and a
bank of Water mrculatmﬂ' and steam- gener-
atingtubes 11, extending palallel tothe baﬂ' e-
walls and havmcr theu:' respective ends ex-

‘panded into the front and rear headers 3 and

4. The second and third passes contain, re-
spectively, the banks of tubes 12 and 13 ex-
tending parallel to the baffle-walls and ha,vmcr

‘their respective ends expanded into the front

and rear headers 8" and 4.
The rear headers and water -legs are con-

headers are connected therewith by nipples

18. Thisdrum is provided with the take-oft

and escape-valve connections 19 and 20 and
with any conveniently-placed manholes, as
The feed - water supply may be infro-
duced through this drum by means of the
pipes 22 22° and nipples 22", which register
with the tubes 17.
the roof-baffle 6, which is formed of any suit-
able non-conducting material and extends
between the baffle-walls 9 9, or to such dis-
tance as to provide a sufﬁelent escape from
the end passes for the waste gases. The
banks of tubes in the first passes are baffled
by means of perforated tiles 40 to the extent
found necessary. The waste gases escape be-

The tubes 17 may support |
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‘nected with the steam- drum 16 by means of
‘the tubes 17, expanded in place, and the front
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tween the tubes 17 of the end passes and pass | tion illustrated in Fig. 4 in which the cham-

thence by the channel 43 through the breech-
ing 41, which is placed above the drum 16,
the eseape being regulated by means of a
damper 42,

The space between the rear headers and the
wall 1’ permits access for cleaning and repair
and provides a dry air-space, which prevents
radiation. Air-ducts, as 0, made removable,
may be placed In this space, through which
alr may be forced by afan 0’ to the IOWGI part
of the grate 10 when hot draft is used. This

| 10(3..1151011 of such duects effects the heating of

the air passing therethrough, which tends to
increase the economy of the generator. The
front headersand water-legs may rest directly
upon asupporting-wall 23,excepting the front
headers 8 for the first passes,which are made
short to permit charging the fuel. The rear
headers and water Ieﬂ's may rest directly on
the supporting-wall 25. A water-box 26, pro-
vided with hand-hole caps 27, is connected
with the rear headers and watel -legs by the
nipples 28, by means of which the tubes and
headers may be blown out; but the details of
construction may be modified in accordance
with the details of the modifications illus-
trated in Ifigs. 4, 5, and 6, in which parallel
steam-drums are arranged parallel with the
planes of the division and baffle walls.
drums are provided with water-boxes 36,
which are connected by means of the mpples
35 with the headers or legs, into which the

tubes and water-boxes are expanded as in
Similar conneec-

the case of the parts 4’ 4",
tions are pr ovided for the water-legs or head-
ers 2' 7' 9" 3" 3”. The upper or Steam spaces
of the d1 ums are connected by the tubes 17/,

and the lower or water spaces of the drums.

are connected by the tubes 17", by means of
which the steam and water of the several
drums are equalized. Suitable non-conduct-
ing material 6’ covers the spaces between the
drums and forms a baffle therewith.

A water-box 29 is placed beneath the front

headers and water-legs and is connected |
claim as new and desire to secure by Letters

thereto by the nipples 30, the hand-hole caps
access for blowing out and
cleaning. T'he rear headers and water-legs
may be qnmlal]y connected with a water-box
29', placed beneath them and connected there-
with by the nipples 30', the hand-hole caps 31’
permitting access for blowing out and clean-
ing. In this construction the grate 10’ is pro-
vided with a bridge-wall 32 at the rear end
thereof. ;

As illustrated in Iigs. 4 and 5, the headers

may be either of the box type 3" 4" or of the
sectional sinuous type 38" 4/,

In construeting the boiler Spaues 33 may be
left between the sectwual headers at the de-
sired intervals for the insertion of a hose to
clear off soot and similar deposws upon the
heating-surfaces.

When the requirements of the boiler and
furnace are limited, the principle of the in-
vention may be embodied as in the modifica-

These |

nected therewith.

ber, limited by the Walls 1', is divided into
three passes by the side-wall water-boxes 2,
water-box baffle-wall 7", and water-box baffle-
wall 9, which water-boxes are expanded into
front and rear water-legs, as illustrated by
the parts 2" 7' 9.

In the operation of the main construection
the gaseous products of combustion rise from
the grates 10, heating the water-boxes 2 and
7, the tubes 11 and 17, their connecting-head-
ers, and the steam-and-water drum. DBeing
batfled by the tile-baftle 40 and deflected by
the roof-baffie 6, they pass above the respec-
tive baffle-walls 7 of these first passes and
transversely thereto, into and down the sec-
ond passes, heating the water-boxes 7 and 9,
the tubes 12, the drum, and the headers.
Following the direction of the arrows, they
pass below the baffle-walls 9, thence upward
through the third passes, heating the water-
boxes 9, the tubes 13 and 17, their headers,
and the drum. Escaping between the tubes
17 of the third passes, they are conducted
along the drum by the passages 43 and out
through the breeching 41. DBy thiscourse the
heat of the gases is utilized in heating the
water- clrculdtlnw and Stea,m-genemtmﬂ* Sys-
tem up to the point when such gases finally
escape through the breeching.

In the modlﬁed construction illustrated in
Fig. 4 the heated gaseous products rise from
the orate 10, heabmﬂ' the water-boxes 2" 7",
the tubes, headels, and drums of the ﬁlst
pass. Being deflected thence in the direction
of the arrows by the drums and roof-baffle,
they are carried overthe baffle-wall 7"/ into the
second pass and, descending, transmit their
heat to the water-boxes 7" 9, the tubes and
headers of the second pass, and the drums con-
They pass thence under
the baffle-wall 9 and upward through the
outer pass, thence through the breeching 41,
giving up their heat to the water-boxes 9,

the tubes, headers, and drums in their path.

Having thus deseribed my invention, I

Patent—

1. In the combination of a boiler and fur-
nace, a division-wall which separates the fur-
nace into two distinct compartments, a baffle-
wall parallel with said division-wall in each
of said compartments, a bank of tubes par-
allel to said wallsin each pass formed by said

division and baffle walls, headers for said
‘tubes, a steam-and-water drum connected
with saild headers, a grate in
passes, and an escape f1 om each of said passes
Jocated above the respective baffle-walls and

cach of =aid

transverse thereto, substantially as specified.

2. In the combination of a boiler and fur-
nace, a water-box division-wall which sepa-
rates the furnace into two distinet compart-
ments, a water-box batfle-wall parallel with
sald water-box division-wall in each of said
compartments, a bank of tubes parallel to said

| wallsin each pass formed by said division and
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baffle walls, headers fdr sald tubes and water-

“boxes, a steam and-water drum connected

with qald headers, a grate in each of said
passes, and an escape from each of sald passes
located above the respective baffle-walls and
transverse thereto, substantially as specified.
3. In the combination of a boiler and fur-
nace, a water-box division-wall which sepa-
rates the furnace into two distinet compart-
ments, a water-box baffle-wall parallel with
said water box division-wall in each of said
compartments, a bank of tubes parallel tosaid

walls in each pass formed by said division

and baffle walls, headers for the respective
ends of said tubes and water-boxes, a steam-
and-water drum located above one set of said
headers and connected thereto, a series of
tubes connecting said steam-and-water drum
and the otherset of said headers, a roof-bafile
located above said passes, and an escape-pas-
sage from each of said passes between said
fle and said baffle-walls, substantially

roof-bafl
as specified. ~

4. In the combination of a boiler a,nd fur-
nace, a division-wall which separates the fur-
nace into two distinct compartments, a baitfle-
wall parallel with said division-wall in each
of said compartments, a bank of tubes par-
allel to said walls in each pass formed by said
division and baffle walls, headers for the re-
spective ends of said tubes, a steam-and-water

- drum located above one set of said headers

35

40

§5¢

55

60

and connected thereto, a series of tubes con-
necting said steam- and water drum and the
other set of said headers, a roof-baftle located
abovesaid passes, and an escape-passage from
each of said passes between said rootf-baffie
and said baffle-walls, substantially as speci-
fied.

5. In a boiler and furnace, a division-wall
which separates the furnace into two distinet
compartments, a baffle-wall parallel with said

division-wall in each of said compartments,

a second baffle-wall parallel with said first
baffle-wall in each of said compartments, an
escape-passage from each of the passes formed
by said division and first baffle walls located

above saild first baffle-walls, and an escape-

passage from each of the passes formed by
said first and second baffle-walls located be-
neath said second baffle-walls, substantially

-as specified.

6. In a boiler and furnace, a water-box di-
vision-wall which separates the furnace into
twodistinet compartments, a water-box baffle-

‘wall parallel with said division-wall in -each

of said compartments, a second water-box
baffle-wall parallel with said first baitle-wall
in each of said compartments, an escape-pas-
sage from each of the passes formed by said
division and first baffle walls located above
said first baffle-walls, an escape-passage from
each of the passes formed by said first and
second baffle-walls located beneath said sec-
ond baffle-walls, in combination with a water-
circulating and steam-generating system, sub-
stfmtmlly as ::pemﬁed

fLld |

!

|

G

7. In a boiler and furnace, a water-box di-
Vlslon-wall which separates the furnace into
twodistinet compartments, a water-box baffle-
wall parallel with said division-wall in each
of said compartments, a second water-box
baffie-wall parallel with said first baffle-wall

in each of said compartments, a bank of tubes

parallel to said walls in each pass formed by
said division and baffle walls, headers for the
respective ends of said tubes a steam-and-
water drum located above one set of said

‘headers and connected thereto, a series of

tubes connecting said steam-and-water drum
and the other set of said headers, a roof-baffle
located above said passes, an escape-passage
between said roof-bat:

each of said second baffle-walls, substantially
as specified.

le and each of said first
haffle-walls, and an escape-passage beneath

70

75

20

3. In a boiler and furnace, a water-box di-

vision-wall which separates the furnace into
two distinet compartments, a water-box baiile-
wall parallel with said division-wall in each
of said compartments, a second water-box
baffle-wall parallel with said first baffle-wall
in each of said compartments, combining with

‘end walls to divide each compartment into
three passes, a

a steam-and-water drum con-

90

95

nected with said water-boxes,a roof-baille lo-

cated above said passes, an escape-passage

located between said roof-baffle and each of
said first baffle-walls, an escape beneath each
of said second baffie- walls, and an escape-pas-
sage from sald thlrd pass, substantlally as

specified.
9. In a boiler and furnace, a division-wall

100

which separates the furnace into two distinet

compartments, a baffle-wall parallel with said

division-wall in each of sald compartments,

a second baffle-wall parallel with said first
baffle-wall in each of said compartments,com-
bining with end walls to divide each compart-
ment mto three passes, a bank of tubes par-
allel to said walls in each of said passes,head.-
ers for the respective ends of said tubes, a
steam-and-water drum located above one set
of said headers and connected thereto, a se-
ries of tubes connecting said steam-and-water
drum and the other set of said headers, a
roof-ba;
cape from the first of said passes located be-
tween said roof-baffle and said first bafifle-
wall, an escape from the second of said passes
located beneath said second baffl e-wall, and
an escape from the third of said passes &dJ%L—
cent to said steam-and-water d111m substan-
tially as specified. :

10. In a boiler and furnace, a division-wall
which separates the furnace into two distines
compartments, a baffle-wall parallel with said
division-wall in each of said eompartments,
a bank of tubes parallel to said walls in each
pass formed by said division and baffle walls,
headers for the respective ends of said tubes,

g steam-and-water drum connected with said

headers, an escape-passage above each of
said baffle-walls and beneath smd steam and-

fie located above said passes, an es-

105

110

115

I12Q

125

130
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water drum, and a water-box connected with | a baffle-wall parallel with the aforesaid side 36
the base of said headers, substantially as | of said chamber, a second baffle-wall parallel
specified. with said first baffle- wall, combining with an
11. In the combination of a boiler and fur- | end wall to form three commumcatmfrpasses
5 nace, a pass or combustion-chamber and wa- | a bank of tubeslocated in each of said passes,

ter-boxes closing one side thereof, a water- | headers for the respective ends of said tubes, 3z
box baffle-wall parallel with the aforesaid | a steam-and-water drum connected with said
side of said chamber, a second water-box | headers, and a water-box connected with the
baffle-wall parallel with said first baffle-wall, | base of the rear headers, substantially as

10 sald baffle-walls and the end walls formmc-'_ specified.
three communicating passes, a roof-baffle lo- 14. In a boiler and furnace, a combustion- 40
cated above said passes, a bank of tubes in | chamber and a wall closing one side thereof,
each of said passes, headersfor the respective | a baffle-wall parallel with the aforesaid side
ends of said tubes, and a steam-and-water | of said chamber, a second baffle-wall par-

15 drum connected with said headers, substan- | allel with said ﬁrst baffle-wall,combining with
tially as specified. | an end wall to form. three oommumcatm 45

12. In a boiler and furnace, a pass or com- | passes, a bank of tubes located in each of saic
bustion-chamber and water- boxes closing one | passes, headers for the respective ends of said
side thereof, a water-box baffle-wall parallel | tubes, and communicating steam-and-water

20 with the afor esalid side of said chamber, a drums connected with S{—le headers and form-
second water-box baffle-wall parallel with said ing a roof-baffle for said passes, as specified. 5o
first baffle-wall,a bank of tubeslocated in each In testimony whereof I have hereunto set
of sald passes, headers for therespectiveends | my hand in the presence of the subscribing
of said tubes, a steam-and-water drum con- | witnesses.

25 nected with said headers, and a water-box T
connected with the base of the respective JNO. A. STEVENS.
headers, substantially as specified. Witnesses: -

13. In a boiler and furnace, a combustion- PaIL1P R. COATS‘
chamber and a wall closing one side thereof, | FRANK E. KNOWLES.
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