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No. 750,916.

UNITED STATES

Patented February 2, 1904.

PAaTENT OFFICE.

EDWARD CECIL VILLIERS, OF WINDSOR, ENGLAND, ASSIGNOR OF ONE-
HALF TO WILLIAM HAYNES SMITH, OF QUEEN’S ACRE, ENGLAND.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 750,916, dated February 2, 1904.

Application filed Jannary 14, 1903, Serial No. 139,021,

(No model))

To all whom it may concern:

Beit known that I, Epwarp CrcIiL VILLIERS,
a subject of Edward, King of (Great Britain,
residing at 2 Bolton Crescent, Windsor, in the
county of Berks, England, have invented cer-
tain new and useful Improvements in or Re-
lating to Steam (xenerators or Boilers; and I
do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which 1t appertains to make and use the same.

This invention relates to steam generators
or boilers; and it consists of certain novelties
in construction whereby great.efficiency is se-
cured with the consumption of a compara-
tively small quantity of fuel, which, however,
1s more thoroughly consumed than with other
known boilers and the heat of combustion
used to a greater extent than heretofore. Not
only 1s the great area in my improved boiler
small in proportion to the heating-surface,
but the boiler itself is exceedingly compact,
light, and durable, and is therefore especially
smta,ble for Steamshlps of all kinds, though
obviously 1t can be used for any othel pur-

pose to which a steam generator or boiler can

be applied. Its Special construction provides
for very rapid generation of steam at a high
pressure, while the parts are so arranged that
there shall be mutually equal expansion or
contraction as the temperature varies, thus
recucing to a minimum the risks usually in-
curred by too sudden firing on the one hand,
or, on the other hand, by dre enching of the fur-
naces.

Referring to the accompanying drawings,
Figure 1, Sheet 1, 1s a sectional side elevation

of a double-ended boiler constructed accord-

ing to the said invention, the side casing be-
ing absent, the left of the £ oure being an ele-
vation, and the ight a vertical central section.

 Fig. 2, Sheet 2, IS partly a section on line A

45

A of Fig. 1 and partly a front elevation.
Figs. 3, 4, and 5 show sections, on an enlarged
scale of three methods of securing the tube—-
plates within the boier.

My invention may be described as a high-
pressure, multicylindrical, multitubular
boiler, 1t being composed of several cylinders

so situated in rows above the furnace or furnaces

| tion-chamber & at the rear.

and joined together by pipes, such cylinders
containing a number of tubes through which
the hot gases pass, as hereinafter explained.

“According to my invention the boiler and

its appurtenances will be constructed or ar-

ranged as follows: Three separate fireplaces ¢

« o arearranged in arow inthe form of a triple
furnace delivering into a common combus-
Each fireplace «

is surmounted by a horizontally-placed cylin-
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der ¢, the dimensions of which may be three

feet six inches in diameter by nine feet In
length, the shell being about five-eighths of
aninchthick. Sucheylinderse,composing the
lowermost row, may be supported upon steel
frames ¢ iIn trunnion fashion, the bearing-
pins ¢ being carried by plates riveted to the
cylinder sides, other support being given by

a hollow column #, which 1s also a water-feed

tube, under.each cylinder ¢ at the combustion-
chamber end. The walls of the fireplaces are
lined with fire-brick ¢ or other refractory sub-

65
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stance, protecting the supporting-frames « of

the cylmders the bottoms of the cylinders
and the feed-tubes 7, however, remaining ex-
posed to the direct heat of the furnace. The
cvlinders ¢ in the second row, four in num-
ber, may alternate in position with the three
cylmdels beneath, with which they are con-
nected by a few pipes A of rather large diam-
eter, permitting of free circulation of water
between the two rOws.
row of cylinders ¢’, communicating with the

second row in similar tashlon and each carry-
Ing a common steam-pipe 7, connected to a
steam-dome % The normal water-level in the
whole system as described will be up to

about one-quarter the depth of the uppermost
These last-mentioned cylinders

cylinders ¢
do not contain tubes, as do all the others.

A

baffle-chamber [ is provided in the front of
the boiler.

_ The gases or other products of
combustion passfrom the furnaces ¢ beneath

the lower row of cylinders ¢ to the combus-

tion-chamber 0, common to all the fires, and

return through numerous fire-tubes 7 in the

two lower rows of cylinders ¢ and ¢ into the
batlie-chamber /.
the gases pass back through the interstices

between the cylmders, thus completelv envel-

From said bafile-chamber
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2.

oping the latter, as also the connection-pipes
/., before mentioned. From thence they pass
out to the uptakes and funnel, the spaces be-
tween the cylinder ends nearest the combus-
tion-chamber / being sealed up in order to
compel the gases to traverse the fire-tubes m
first, the upper cylinders ¢’, containing steam
and water, form a part of the top of the com-
bustion-chamber 6. |

My improved boiler may be either single
or double ended.
bustion-chamber 4 may be common to all the
fireplaces, thus insuring regularity of tem-
perature throughout.
products of combustion in this chamber pro-
duces further combustion and heat and pre-
vents flaming at the funnels.

The cylinders ¢ ¢ ¢’ are inclosed within a
casing », containing flues for admitting a dratt
into the fireplace. -

In the roof of the combustion - chamber /
there is a hinged draft-plate z, Fig. 2, giving
direct communication from the chamber to the
funnel wiaen such plate is raised and an open-
ing thus made by operating a handle . This
arrangement is useful for creating a draft in
the funnel when the fires are first lighted.

1t will be seen from the foregoing descrip-
tion thatthe gases which pass through the fire-
tubes are at the maximum temperature when
they enter the tubes, thus aiding in the rapid
coeneration of steam, an important considera-
tion for shipsof war. Inpractically all other
Scotch or marine cylindrical boilers the gases
come in contact with comparatively cool sur-

faces before entering the tubes, which, being

the thinnest portions of the boiler, ought to
receive the greatest heat possible. - My inven-
tion provides also for very rapid circulation
of water in the several shells composing the
hoiler by reason of the great differencein tem-
perature between the gases and the water at
opposite ends of the boiler, such difference be-

ing eight times greater at the combustion-

L

chamber end than at the baflle-chamber end,

causing the water to ascend quickly through
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the large connection-pipes /2 near the combus-
tion-chamber and descend through the corre-
sponding pipes 4 near the baflle - chamber.
The division of the boiler into a number of
small cylinders, as in my invention, enables a
very high pressure to be obtained without un-
dily increasing the thickness of the shell.
Weight is saved in the boiler-casing, which,
not being subjected to high temperature as 1n
other boilers, is made of thin sheet metal, so
that brickworkand other expensive and heavy
means for resisting heat are not necessary.
Space is greatly economized and facility for
cleaning the interior of the fire-tubes 1s af-
forded, which may be done immediately the
fires are extinguished through doors in the
front of the bafile-chamber while steam 1is
still in the boiler, or the tubes may be swept
while the fires are still alight and even under

In the latter case the com-

The mingling of the.

750,916

forced draft by meainis consisting of circular
plates », revoluble within the door-frames g¢

of the baffle-chamber 7, such plates, which are

situated opposite to the cylinders ¢ ¢, having
small ports » in them to allow a brush to be put

through into each tube . . A single row or

set of such ports 7, arranged radially or oth-
erwise in the circular door-plate », will sut-
fice, and each port may have a shutter s for
closing it, excepting when the brush 1s to be

inserted, and handles ¢ for turning the plates

are also provided. The water throughout the
whole boiler is in close proximity to a heat-
ing-surface of high temperature, so that there
is no waste of space or weighttaken up by the
idle water. |
Provision may be made for withdrawing the
tubes 7, or tube-plates wholly or partly for

the purpose of removing any injurious deposit -

therefrom and cleaning the interior of the cyl-
inders ¢ ¢>. For this purpose the tube-plates
may carry interrupted screw-threads « on

their peripheries, which are accordingly

thicker than the réemaining part of the plates
instead of being flanged. The insidesof the
cylinder extremities are likewise threaded in
an interrupted way, and the plates lock into
the threads when inserted and given a partial
turn in a similar manner to the closing of the
breech of agun. Itisnecessary that thefront
tube-plates be larger than the rear ones to en-
able the plates and tubes to be completely
withdrawn en masse. The joint of the rear
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tube-plate may bhe protected against excessive -

heat of the furnace by a covering of fire-clay
bricks. A steel ring o may be fastened into
the.cylinder end by screws and bears a spigot
or ridge which enters a groove fitted with as-
bestos, thus forming a tight joint. The sec-
tion shown in Fig. 3 illustrates this form of
joint more clearly, m being the fire-tube; 2/,
the tube-plate; 2, the interrupted thread on
the tube-plate locking intoa corresponding in-
terrupted thread ¢*' on the cylinder end ¢; o,
the steel ring fastened into the cylinder-shell
by means of screws o and ¢° and having a
ridge o°, which enters groove o°, containing
an asbestos packing ¢°, the joint being pro-
tected by fire-clay«w. Otherconvenientmeans
for removing the tubes may be employed.
For example, as shown in Fig. 4, the rear tube-
plate 22’ may be unflanged and bolted by
screws 77” against the inside face of a flange
m?® on the rear end of the boiler-shell ¢°, which
will thus take the end strain, a packing of as-
bestos or other suitable substance ¢” being in-
terposed to insure a steam-tight joint. As
shown in Fig. 5, the front tube-plate may be
flanged at 2:° and bolted by screws ° m” into
a plain cylinder end ¢, in either case, how-
ever, being furnished with steam-tight pack-

ing ¢°, the bolts or screws = m” being readily

removable. The strain upon the fastenings
of the front tube-plate may be relieved by
screwing a steel ring o into the cylinder tight
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against sald flange. Alternatively the front
tube-plate, itself unflanged, may be secured
within the boiler-shell by a steel packing-ring
of 71 or any other suitable section bolted to
the plate and to the shell with asbestos or
other packing interposed, an additional steel
ring for taking the strain being screwed into
the boiler-shell, as already mentioned, being,
if desired, bolted therein also. Either or
both of said rings may be divided into three
parts to famhtate removal, their extremities
being scart-jointed.

The usual water and pressure gages, valves,
cocks, and other devices common to most
boilers may be employed in any suitable man-
ner.

The boiler can be used for evaporating and
cdistilling purposes instead of or in addition to
its use as a high-pressure steam-generator,
the removal of the tubes greatly facilitating
the removal of deposit.

What I claim 15—

1. A muiticylindrical multitubular boiler
composed of cylinders surmounting one an-

otherin tiers, furnaces beneath thelowest tier,

all except the top cylinders traversed by nu-
merous fre-tubes, a common combustion-
chamber into one wall of which all the cylin-
ders containing fire-tubes are built so as to
leave interstices between the cylinders which
are closed at the combustion-chamber end by
sald wall, a common baffle-chamber at the
otherend of the cylinders and open to the inter-
stices between them.

2. In a boiler of the kind described, a plate
mounted in each of the door-frames of the baf-
fle-chamber opposite to the fire-tubes, such
plate having ports within it, in combination

a

with shutters carried upon said plate for clos-
ing sald ports when they are not required to
remaln open, also means for rotating said plate
so as to bring the ports successively in line
with the tubes the Whole substantmlly as de-

scribed.

3. In multitubular boﬂers means for secur-
ing the tube-plates within the cylinder ends,
comprisintr a flange adapted to overlap the

joint between the shell of the cylinder and

the tube-plate, screws for securing said flange
to the cylinder end and to the tube- plate, and
packing between said cylinder end and said
flange. |

4. Tn multitubular boilers, means for secur-

| Ing the tube-plates within the cylinder ends,

comprising a flange upon the tube - plate,
secrews for securing the flange to the tube-
plate and to the cylinder-shell, packing be-

tween the flange and the tube-plate and be-

tween the flange and the cylinder-shell and a
steel ring adapted to be screwed into the cyl-
inder end tight up against said flange.

5. In multitubular boilers, means for secur-
ing the tube-plates within the cylinder ends,
comprising a steel packing-ring fastened by
screws to the tube-plate and to the cylinder-
shell, packing between said ring and the tube-
plate. and shell and an additional steel ring
screwed into the end of the cylinder-shell
tight up against said packing-ring. -

In testimony whereof I have hereunto set
my hand in the presence of two witnesses.

EDWARD CECIL VILLIERS.

Witnesses:
| EORGE 1. BRIDGES
WALTER BroMLY.
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