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UNITED STATES

PaTENT OFFICE.

- EUSTACE ERNEST WIGZELL OF LONDON ENGLAND.

WATER TUBE STEAM BOILER.

SPECIFICATION formmg part of Letters Patent No. 591,444, dated October 12, 1897,
Apbhcatlon fled T anuary 25, 1897. Serial No, 620,654 (No model.)

To all whom it may concern:

Be it known that I, EUSTACE ERNEST WIG-'

ZELL, engineer, of Bllhter House, "Billiter

Stleet London England, a subgect of Her

MaJesty the Queen of Grea’u Britain and Ire-
land, and a résident of Albion Cottage, High
Road Loughton, London,in the county of Es—
sex, Enwland nave mvented a new and use-

ful Improvement in Water-Tube Steam-Boil-

ers, of which the following is a specification.

Th1s invention relates to Watex tube steam-

boilers in which the tubes are arranged in a
group.or groups made up of segrevable sec-
tions,-any required number of which ean be
puttogetherfor obtalnm gthe deswed heating-
surface

Theobjects of the present 1mp1 ovement are
to construet animproved boiler on said prinei-
ple which shall be simple in manufacture and
highly effective in operation, and, more par-

ticularly, to provide for an active circula’tion"

of the water throughout all those portions of
the boiler where such circulation is essential
or desirable without undue agitation of the
water-in the steam and Wd.tel‘ chest, and to
form effective flue-Spaces within the group or
groups of water-tubes dnd between such
groups and the steam or water chests Wlth
which they communicate.

The invention consists in certain novel
combinations ‘of parts hereinafter set forth
and claimed. :

Four sheets of drawings accompany this
specification as part ther eof.

Figure 1 of these drawings represents an
end view of an'improved boﬂer, partly in ver-

Fig. 1.

of water or steam chests according “to this
invention. Fig. 4 is a,persp.ec‘t_lve view of
two groups of Water-tubes_ connected with a
central water or steam chest, with sections
arranged at right angles to those shown in
Figs. 1 2, and 3 and Fig. 5 is an end view,

artly in ver_tleal see‘olon of a double boiler
cons’ofucted according to the same invention.

Like letters refer to like pwrts in all the
figures.

Fig. 2 represents a side eleva~
tion, partly in-vertical section, projected from
Fig. 3 is a perspective view of two
groups of wauter-tubes connected with a pair:

In all the several arrangements one or more

?houzonta,l water and steam chests A A’ A",

preferably and conveniently eylindrical in
shape, are connected, directly or indirectly,

~with groups of Veltlcal angle-tubes, which

are preferably arranged in converging pairs,
and comprise, in comm’on, tubes of uniform

‘length and sections of uniform dimensions,

which greatly facilitaté the construction of

‘the boiler.

In the arrangement represented by Figs. 1

‘and 2 a single’ Wa’cer and steam chest A is ar-

ranged parallel with the front of the boiler,
and a pair- of cylindrical water-chests B, at

‘right angles to said chest A, are interposed

between the same and two groups of water-
tubes, being connected with headers or ‘‘end
boxes” C at the top of each group by tubes D',
exténding lengthwise from said end boxes,

which arein thls arrangement at right angles
"to said water-chests.

The water- chests B are
in turn connected with the water and steam
chest A by necks D", projecting lengthwise
from the former at top. The tubes ¥, which
are conneécted by said end boxes C at top,
are connected at bottom by end boxes G.

‘Horizontal inlet-pipes J at bottom are con-
‘nected with the respective groups in this ar-
-rangement by branch pipes H, extending
'from said inlet-pipes into the adJacent ends

of the lower end boxes individually, and cir-

‘culating-pipes V preferably connect the rear

ends of said inlet-pipes with those of said

'Wa,tEI -chests B. . A free circulation of water

is thus insured in all those partsof the boiler
where such circulation is essential or desir-

‘able, while the water and steam chest A
‘equalizes the pressure throughout the boiler
and provides for a free sepamtlon of the -

steam.

A grate T of the required area is located
between the groups of water-tubes at their
lower énds, and baffle-plates U are inserted
in the respective groups, flue-spaces being
formed between the tubesk and between the

‘corinecting - tubes D', so that the flame and
heat are caused to circulate in an effective

manner through the groups of tubes and be-
tween the upper end boxes C and the water-
chests B, as represented by arrows in Fig. 1.
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The stem-outlet of the boiler is represented
at Z, its uptake at Y, its shell at X, and its
furnace-door at W, Fig. 2.

In the arrangement illustrated by Fig. 3
two converging groups of the vertical angle-
tubes T, united in sections by end boxes Cand
G, are connected with a pair of horizontal
steam and water chests A’ and A at right
angles thereto by connecting-tubes D', pro-
jecting endwise fromn the upper end boxes,
flue-spaces being formed between the tubes F
and the connecting-tubes D', as above de-
seribed.

In the arrangement illustrated by Fig. 4 the
vertical angle-tubes I are arranged in diverg-
ing groups, the individual tubes being united
in sections by end boxes C and G, the sections
intercommuniecating with the water-space of
a steam and water chest A through end pipes
B”, and said water-tube sections and steam
and water chest being parallel with each
other. Tlue-spaces are formed in this ar-
rangement between the tubesT, asbefore, and
between the respective groups of water-tubes
and the sides of said steam and water chest
by means of said pipes B".

In Fig. 5 the vertical angle water-tubes F
with their end boxes Band G and connecting-
tubes D', the inlet-pipes J with their branches
I, and the grates T with the baffle-plates U
are constructed and arranged as in Figs. 1
and 2, being simply duplicated side by side,
and X represents the boiler-shell, Y its up-
take, and Z the steam-outlet, as in said Figs. 1
and 2. In the double hoiler represented by
said I'ig. 5 the upper end boxes C communi-
cate through the connecting-tubes D' with the
water-spaces of the steam and water chests
A and A’ direct, as in Figs. 3 and 4, and the
steam-spaces are connected with each other

in a customary manner by a steam-outlet |

pipe Z common to all.

In all the arrangements the end boxes C
and G, which are preferably in the form of
square tubes arranged side by side and ren-
dering the ends of their groups substantially
closed as regards flue-spaces, are designed to
be and are preferably provided with hand-
holes (represented by their stoppers.at D in
Figs. 1 and 5) to provide for expanding the
ends of the water-tubes within said end boxes
and for withdrawing or plugging the individ-
ual tubes, and the branch pipes H of the in-
let-pipes J are preferably provided individ-
nally with stop-cocks I, Figs. 1, 2, and 5,
adapted to interlock with padlocked rods K,
Fig. 2, so as to insure opening all the cocks
before steam is raised. These features, how-

ever, form no part of my present invention,
but are claimed and more fully set forth in
my specification forming part of an applica-

591,444

tion for Letters Patent filed in the United
States Patent Office the 10th of April, 1897,
Serial No. 632,436.

Details which have not been described may
be of known construction. A second steam
and water chest may be added in Figs. 1 and
2, and other like modifications will suggest
themselves to those skilled in the art.

Having thus described the said improve-

ment, I elaim as my invention and desire to

patent under this specification—

1. The combination, in a water-tube steam-
boiler, of groups of vertical angle-tubes
united in sections by end boxes, at top and
bottom, water-chests at top, tubular connee-
‘tions between the upper end boxes and said
water-chests, inlet-pipes at bottom, tubular
connections between said inlet-pipes and the
lower end boxes, circulating-tubes conneet-
'ing said inlet-pipes and water-chests, a hori-
-zontal steam and water chest at right angles
to said water-chests and parallel with the
front of the boiler, and tubular connections
.between the water-chests and the water:space
of said steam and water chest, substantially
as hereinbefore specified.

i 2. In a water-tube steam-boiler, the combi-
ination, substantially as hereinbefore speci-
ified, of vertical angle-tubes of uniform
‘length united in sections by end boxes at top
.and bottom and arranged in groups with flue-
spaces and baffle-plates between said tubes,
;said end boxes being arranged side by side
.and rendering the ends of the groups sub-
‘stantially closed as regards flue-spaces, hori-
‘zontal steam or water chests at top, and tubu-
:lar connections between the upper end boxes
‘and said steam or water chests forming flue-
‘spaces between the same at the sides of said
‘chests.

3. A water-tube steam-boiler having uni-
formstraight tubes arranged in twoupwardly-
converging groups and in parallel sections,
.end boxes in the form of square tubes at the
top and bottom of each section, a horizontal
inlet-pipe at the bottom for each group,
branch pipes extending from said pipe into
the adjacent ends of the lower end boxes in-
dividually, connecting-tubes extending end-
wise from the outer ends of the upper end
boxes individually, a pair of steam or water
.chests-into which said conneecting-tubes open,
and a connection between said chests, flue-
spaces being formed between thie tubes of
both groups and also between said connect-
ing-tubes,substantially ashereinbefore speci-
fied.

EUSTACE ERNEST WIGZELL.

Witnesses:

F. MEYER,
W. NEWTON.
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