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- zen of the United States, and a resident of Jer-

~ lowing is a full, clear, and exact description. |
My invention relates.to im provements: in -
‘steam-boilers of the water-tube type; and one
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- they are then baffled to escape.through the
breeching, and finally make theirexit through

tion to the best advantage. - The shells or | oppositeiy-inclined positions,soasto con verge

. drums which are associated with the ,_Qu_t,efr,j apwardly from the lower shells or drums 9

nests of heating-tubes serve as reservoirs 10 :
supply hot water to the drums which are .com-:

.
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 HARRY LAWSON, OF JERSEY CITY, NEW JERSEY.

WATER-TUBE BOILER.

| '_SPECIFIGA’I‘ION'.forming.pa,.rt- df Letters Patent No. 746,538, dated December 8, 1908,

Applica;;nion filed Np#ember' 19,1902, Serial No. 131,962. (No model)

do all whom it - may concern:

Be it known that I, HARRY LAWSON, a citi-

of New Jersey, have invented-a new and Im-

purpose of said invention'is to provide means
for securing an improved circulation of. the

water-and of the products of combustion.
The water circulates through two: nests of |
- tubes and a series of drums or shells in a
‘way to be heated in one nest of tubes by the’
~escaping products of combustion; but the
other nest of tubes form a heating-surface.
- which arches the grate-chamber, so as t0 ex-.
~pose sald nest of. tubes to the intense heat
and rapidly generate steam from the previ-|
ously - heated water supplied. by the first-
The -prod--

named or heating nest of tubes. T .
ucts of combustion circulate first through the

chamber formed by the arching nest of steam-

| trally over the grate-chamber 7. The lower
shells or drums 9 are connected with the ele-

generating tubes, thence they are returned
S0 a8 to Impinge the nest of ‘heating-tubes,

the stack or uptake. - The nests of tubes pro-
vide heating-surfaces of large area to utilize
the heat of the gaseous products of combus-

bined with the steam-generating tubes, and

purpose of cleaning and repairs. = |
Fuarther objects and advantages of the in-

all these drums are readily accessible for the

vention will appear in the course of the sub-
Joined description, and the novelty will be

defined by the annexed claims.
Reference is to be had to the accompanying

drawings, forming a part of this specification,

in which similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a side elevation of a steam-

boller constructed in accordance with my in-
vention. FKig. 2 is a front view showing one
half of the boiler in vertical section and the

remaining half in elevation. Fig. 3 is a ver-
tical longitudipgl section taken in the irregu-

l

| brick.

|

| lar plane indicated by the dotted line 3 3 of
Fig. 2, and Fig. 4 is a sectional plan view
] | of Jer- | taken in the irregular plane indicated by the
sey City, in the county of .Hudson.and State-

1
* |

proved:- Water-Tube Boiler, of which the fo,l_;f

dotted line 4 4 of Fig. 2. |
. o designates the grates which are

ing the grates, which necessarily lie at the

55

supported .
in horizontal positions at the lower part of
the boiler on the grate-bars 6, although any
suitable means may be adopted for support- 6o

bottom of the furnace-chamber 7. - On oppo-

site sides of the grate are provided the sad-
dles 8, which support the lower cylindrical
drums or shells 9, two of said shells being

provided. These shells extend the full length

of the boiler and beyond a rear bridge-wall

10, the latter having an inclined upper por-

tion 1l arranged to serve as a deflector for
the escaping produets of combustion. The
boiler is closed at one end by a front wall 12,
which may be of metal or fire-brick or a com-
bination of both; but the back wall and its
inelined portion are

,.,';13_des_'igna,t'esf an elevated cylindrieal shell

arranged in a horizontal position extending

longitudinally of the boiler and lying cen-

05

preferably made of fire-

75

30

vated central shell 13 by nests of steam-gen-
erating tubes. (Indicatedat 1415 in Fig«. 2

and 3.) These nests of tubes are disposed in

85

toward the elevated shell 13, and said nests -

-of tubes practically arch the grate-chamber
| 75 whereby the nests-of tubes are exposed to

the direct action of the heat and produets of

| combustion generated in the chamber 7.

Each tube in the nests of tubesis preferably

Q0

straight, except at the end portions, where

1t 18 gently curved in order to easily enter
! the shells 9 13. o

Above the drums 9 are other drums 16 17,

| which are disposed on opposite sides of the

grate-chamber and extend longitudinally of

95

the boiler, said drums 16 17 being parallel

with the drums 9. With the drums 16 17
and the elevated shell 13 are combined other
nests of tubes 18, and these nests of tubes
are disposed outside of the nests of tubes 14
15. Said nests of tubes 18 lie on opposite

sides of the vertical axis- of the boiler and

| Qo1&
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they are connected with the drums 1617 and | purpose of conducting the produets of com-

the shell 13, each tube beingstraight through-
out its length, except at its end portions,
where said tube is gently curved to easily
enter the drums 16 17. 'The tubes compris-
ing the nests 18 communicate with the ele-
vated shell 13 at points above the communi-
cation between said shell and the inner nests
of tubes 14 15; but said tubes of the nests 13
communicate with the shell 13 below the wa-
ter-line therein, so as to establish a water

circulation between the shells 13, 16, and 17

by means of the outer nests of tubes. The
nests of tubes 18 are isolated or separated
from the nests of tubes 1415 by longitudinal
partitions er baffle-plates 19. (See Iigs. 2
and 4.) These longitudinal partitions or
baffle-plates extend from the front 12 of the
boiler to a suitable distanee near the back or

bridge wall 10 11; but said rear ends of the

longitudinal partitions terminate short of the
rear end of the boiler in order to provide re-

turn-spaces for the products of combustion,
the latter passing through the grate-chamber
7 to the rear portion of the boiler, around the
rear ends of the baffle-plates or partitions 19,

and thence returning through the chambers

in which are contained the outer nests of
tubes 18. These partitions 19 are reversely

inclined to conform to the inner and outer

nests of tubes, and each partition extends
from the elevated shell 13 downwardly to
one drum 16 or 17 and to its companion lower
drum 9. The partitions thus serve to me-
chanically separate the nests of tubes and to
close the space between the drums 9, 16, and
17 in order to confine the products of com-
bustion within the grate-chamber 7 and pre-
vent the same from passing between the pairs
of longitudinal drums. |

The drams 16 17 are connected with the

- lower drums 9 by short water-legs 20, the same

45

KO
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being suitably united to the opposing surfaces
of the pairs of drums, thus establishing a se-

‘ries of channels whereby the water may pass
from the drums 16 17 into the drums 9.

The
sides of the boiler are inclosed by suitable

casings or jackets 21, which are preferably

equipped with external stays 22, and these
jackets extend from the drums 16 17 up to the
shell 13 and the elevated breeching 23, the
latter surrounding the upper part of the ele-
vated shell 13.

24 designates baffle-plates which are ar-
ranged transversely in the chambers that con-
tain the nests of tubes 18 and are formed by
the lonvitudinal partitions 19 and the exter-
nal casings21. These transverse baftle-plates
are secured in the chambers parallel to the
front 12 of the boiler, (see Figs. 2 and 4 and
dotted lines in Fig. 1,) sald baffle-plates lying
quite close to the front 12. The baffle-plates
24 are provided with perforations 25, asshown
by Fig. 2, to permit the produects of combus-
tion to pass from the rear part of the boller
into the front part thereof, and these baffle-

bustion upwardly to the stack 27 through the
elevated breeching. |

The baffle-plates 24 in the return cireulat-
ing-chambers for the smoke are each perto-

rated for a part of the length and width, as

shown at 25 in Fig. 2, while the remaining
part of the plate is imperforate. Such 1m-
perforate portions of the plates 24 1lie next to
the longitudinal partitions 19 and adjacent to
the breeching 23, an imperforate upper por-
tion of onebaffle-plate being shown by Kig. 4,
while the perforated portion of each plate lies
toward the reservoir-drum 16 or 17 and to-
ward the outer casing 21, whereby the smoke
and gases are caused to circulate toward the
lower and outer portions of the baffle-plates
and then to ascend in abrupt paths toward
and into the breeching 23, thus increasing the
area of the surfaces exposed to the escaping

produets of combustion and causing the lat-
ter to circulate in tortuous paths.
The front ends of the shells 13, 16, 17, and
9 are extended through the boiler-tfront 12,
and they are provided with suitable closures
26, adapted to be clamped in place byany pre-
ferred means, such as the manhole-clamps
employed on ordinary boilers, thus making
provision for easily obtaining access tothe in-
terior of the drums in order to repair or clean
the same. |
“In the useof theimproved boiler the flame,
gases, and products of combustion gener-
ated in the chamber 7 travel longitudinally
through the furnace and impinge the nests
of tubes 14 15 until they reach the rear of
the boiler. At this point the products of
combustion are divided and deflected up-
wardly and rearwardly by the inelined por-
tion 11 of the bridge-wall, after which the
gases and smoke pass through the longitudi-
nal chambers formed by the casings and the
partitions 19. The nests of tubes 18 are thus
exposed to the escaping products of combus-
tion which pass through the perforations of
the transverse baffle-plates 24, and finally the

gases and smoke passin upward pathsthrough

the breeching 23 and into the stack 27. The
water circulates from the shell 131in a down-
ward direction to the nests of tubes 18 and
the drums 16 17. From said drums the wa-
ter passes through the legs 20 into the lower
pairof drums 9,from whence the water passes
in an upward direction through the nests of
tubes 14 15 back into the elevated shell 15.
The water which circulates through the nests
of tubes 18 and downwardly to the shells 16
17 is heated by the escaping products of com-
bustion whieh impinge said tubes; but the
water circulating in upward directions from
the drums 9 toward the shell 13 through the
tubes 14 15 is exposed to the intense heat
generated into the furnace. 1 thereforepro-

vide nests of tubes in whieh the water 1s

heated as it circulates in one direction, and
other nests of tubes adapted to generate steam

plates extend into the breeching 23 for the | as the water circulates through them in an
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opposite direction.
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between the heatinz-nests of tubes 18 and the
steam-generating nests of tubes 14 15, and
these drums 16 17 also act as reservoirs for
the hot water to be supplied to the drums 9

- and thesteam-generating nests of tubes 14 15.

The sides of the boiler herein deseribed are

- formed by the lower pairs of drums?9, 16, and
10 17, the same serving to effectually inclose the

15

lower portion of the boiler at the sides thereof,

and thereby render it unnecessary to extend

the jackets or casings 21 around the lower
part of the boiler.
Having thus described my invention, T

~claim as new and deslre to secure by Lettels
- Patent—

20

30

35

1. Awater-tube bmler having a grate-cham-
ber, smoke-circulating chambers extending
longitudinally of the grate-chamber and each

communicating with the rear portion of the |

grate-chamber, an uptake in communication

‘with the front ends of said circulating-cham-
bers, baffles disposed across said circulating-

chambe‘fs near the front ends thereof, and
nests of water-circulating tubes in the grate-

chamber and said circulating-chambers.

2. A water-tube boilerhaving a grate-cham-
ber, lower drums at the sides of the grate-

cha,mber an elevated steam-drum over the |
'wrate-chamber longitudinal return circulat-

ing-chambers for the products of combustion

“arranged on opposite sides of the grate-cham-

ber, nests of ascending tubes in the grate-

chamberandconnecting the lower drums with |

the elevated steam-drum, reservoir-drums

above the lower drums, intermediate water- |

~ legs connecting the upper and lower water-

4O

45

o and forming return-smoke-circulating cham-
bers which extend lonwltudlnally of the boiler, |

drums in pairs, and other nests of descending

tubesdisposed in thereturn circulating-cham-

bers and connecting the reservoir- drums with

the elevated steam-drum.

3. A water-tube boiler hdvmg a ﬂ*rate cham-
ber,

drums with said elevated steam-drum and
arching the grate-chamber, longitudinal par-
titions disposed outside of said nests of tubes

_ The drums 16 17 and |
their water-legs 20 establish communication

drums at the sides of said chamber an
elev_abed steam-drum over said grate-cham-
ber, nests of asecending tubes connecting said

reservoir-drums disposed above and connect-
ed by intermediate water-legs with the first-
named drums, and other nests of descending
tubes connecting the reservoir-drums with the
elevated steam-drum and disposed in said re-
turn-smoke chambers.

4. A water-tube boiler having a grate-cham-
ber, longitudinal partitions fmmmg return

__ clrculatmmehambers for the produects of com-
bustion, bafﬂe plates in the return-chambers

formed by sald longitudinal partitions, drums

‘at the sides of the grate-chamber, a central

elevated shell, nests of tubes conneetmg said
drums with sald shells and arching the grate-

- chamber, reservoir-shells conneeted with said
“ first-named drums, and other nests of tubes

connecting the IGS@I‘VOII‘¥dI‘HmS with the ele-
vated shell and disposed in the chambers
formed by said partitions and baffle-plates.
5. A water-tube boilerhaving a grate-cham-
ber, an inclined rear wall at, the ba,ek portion
of said chamber,a steam-drum,division-plates
ranging leng trthmse of the ﬂ*rat-e chamber and
formin o, within the boiler—setting, return lon-
gitudinal chambers which have communica-
tion at their rear ends with said grate-cham-
ber, baffles disposed across said circulating-
cha,mbers near the front ends thereof, water-
drums at the sides of the grate-cha,mber and
the return-smoke-circulation chambers, and
ascending and descending tubes comneetmg
the wa,ter drums with the steam-drum and dis-
posed in the grate-chamber and the smoke-
circulation chambers respectively.

6. A water-tubeboiler having a grate-cham-
ber,

a steam-drum, water- drums at the sides

55

60

75

8o

of the chamber, a, stack, a breeching in com-

munication with the stack, longitudinal

smoke-circulation chamberson oppositesides go

of the grate-chamber, nests of tubes in the
orate- chamber and the smoke - eirculation

chambers and perforated bafﬂes in said eir- .

culation- ehambers |

In testimony whereof I ha,ve signed my
name to this specification in the presence of
two SlleCI‘lblﬂﬂ" witnesses.

HARRY LAWSON.

Witnesses: | |
CHARLES A. RoE,
JOHN P. LEWIS.
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