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To all whom 1t may concermn: |
Be it known that I, ARTHUR GEORGE MUM-
FORD, a subject of the Queen of Great Britain,

'1"esidi11g at Colchester, in the county of Es'sex,'

England, have invented certain new and use-
ful Improvements in and Relating to Steam-
(enerators, (for which I have obtained a pat-
ent in Great Britain, No. 19,008, bearing date
the 17th day of August, 1897,) of which the
followingis a full and complete specification.

This invention relatesto water-tube boilers
having a steam-collector, and two water-cham-
bers which are each connected to the steam-
collector by aseries of small tubes and by one
or more circulating-pipes, and it is especially
applicable to that type of boiler covered by
a prior patent of the United States of America
granted to me on the sth day of March, 1895,
and numbered 555,068,

The present mventmn comprises an im-
provement in the water-chambers or tube-
boxes, whereby the insertion and withdrawal
of the tubes are facilitated, and a device for

heating the feed-water in a simple and eco-

nomic manner.
Inthe accompanying drawings, which illus-
trate thisinvention, Higure 1isa view in front

elevation, partly in section, showing the ap-
- plication of my invention to a water-tube

boiler in which the water-tubes are connected
directly to the water-chambers. Fig. 2 is a
broken view showing the application of my

invention to a water-tube boiler in which the:

water-tubes are connected to tube-boxes con-
nected to the water-chambers by separate
pipes, thus allowing the tubes to be grouped
to form separate elements. Fig. 8 is a view
in side elevation of one of the lower tube-
boxes with the cover removed, and Figs. 4,
5, and 6 are views showing alternative con-
structlons

Throughout the views. S1n11la,1 parts are

marked mth like letters of reference.

Referring to the drawings, A designates
the steam-collector; I3 B, the water-cham-
bers; C, the water-tubes;' D, the circulating-

pipes; K and E', the tube-boxes; I, the plpes
connecting the tube-boxes with the waber-
ch&mbels, and & the pipes connecting the
so tube-boxes with the steam-collector.

The water-chambers I3 when they are adapt-

d

“tion.
b forgiving access to theinterior of the cham-

‘box, as the case may be.

| ed to receive the water-tubes C directly are

made three-sided or triangular in cross-sec-
"The one side has a series of openings

ber, the smd openings being closed by suit-
able plates ¥’ and the other two sides being
provided with a series of small holes to re-
celve the water-tubes C, the shape of the said

two sides of the chamber being such that the

tubes C enter the chamber at right angles to
the said sides, whereby the attachment of
the tubes i1s facilitated. Kach series of tubes
are so grouped as to provide space. between
them for a baffle-plate X, which extends

‘throughout the whole length of the boiler at

each side thereof.

When the tubes C are connected to tube-
boxes H and E' instead of to the water-cham-
bers and steam-collector, respectively, they
are connected to one side only of the said
boxes, the other two sides being occupied by
the openings giving access to them and by the
pipes connecting them with the water-cham-
bers and steam - collector, respectively, as
shown by IKig. 2

Inoneof the watel chambers or tube-boxes,
as the case may be,1s formed a second cham_—
ber II by means of a diaphragm J orits equiv-
alent. In communication with this second
chamber H are a limited number of the tubes
C. 7This diaphragm J is provided with any

suitable valve K, preferably of the clack or
flap type, as shown, adapted to open upward,

so as fto allow the water in the chamber or box
to circulate upward through the valve into
the chamber II, which it will do when the

‘pressure on both sides of the diaphragm is

the same. The feed-water enters through a
pipe L into the chamber II, and as a conse-
quence the pressure in the ‘said chamber is
greater than in the water-chamber or tube-
Consequently the
valve I{ remains closed, the result of which
is that the feed-water isforced to passthrough

the tubes C, connected with the chamber H,

whereby it becomes heated before it circu-
lates through the other tubes. When the
feed-water is not being passed into the boiler,
the valve K opens and allows the water to
circulate in the usual manner.

The chamber H is convemenﬂ} for med in
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the water-chamber I3, as shown by Fig
in the tube-box K it may convementl} oxtend
the whole length of the said box.

Instead of mountmn the valve K in the dia-
phragm J it may be contained in an elbow-
pipe M, mounted on one of the closing-plates
0" and connected with the feed-water pipe L,
as shown by Ifigs. 5 and 6.

This device for heating the feed-water may
be arranged either on one side of the boiler
or on both sicdes thereof.

What I claim as my invention, and desw
to secure by Letters Patent, is—

1. In a steam-generator, the combination,
with two superposed water-chambers con-
nected by a valve which opens upward aunto-
matically; of a steam-chamber, two sets of
water-tubes connecting the respective water-
chambers with the steam -chamber, and a
baffle-plate arranged between the two sets of
tubes adjacent to the steam-chamber, a pas-
sage for the products of combustion being
formed between the said baffle-plate and the
water-chambers, substantially as set forth.

2, In a steam- wenemtor the combination,
with two superposed water - chambers con-
nected by a valve which opens upward auto-
matically; of a steam-chamber, water-tubes
connecting the respective water-chambers
with the steam-chamber, and a feed-water
pipe connected to the upper of the said wa-
ter-chambers, whereby the direction of the
water circulating in the said tubes is reversed
when water is forced through the said pipe
into the said water- ch.ﬂ,mbel‘ substantially as
set forth.

3. For steam-generators consisting essen-
tially of a steam-separator, two water-cham-
bers, two series of tubesconnecting the steam-
separator with the water-chambers on each
side of the furnace, and of 'one or more cir-
culating-pipes connecting the steam-collector
with the water-chambers; a device for heat-
ing the feed-water consisting of a second
chamber in one of the water-chambers into
which the feed-water is delivered, and of a
valve between thesaid chambers, as set forth.

4. Ifor steam-generators, consisting essen-
tially of a steam -separ .mtor two water cham-
bers, onme or more GIICLﬂ&tIIIU‘ - pipes, and
groups of tubes in eombmamon with tube-
boxes forming separate and detachable ele-
ments each of which is connected with the
steam-collector and one of the water-cham-
bers respectively by single pipes; a device for
heating the feed-water consisting of a second
chamber in one of the tube-boxes connected
with one of the water-chambers, into which
the feed-wateris delivered, and of a valve be-
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tween the said second chamber and the other
part of the tube-box, as set forth.

5. In a steam-generator, the combination
with a steam-collector, of two water-cham-
bers of a three-sided or triangular shape in
cross-section each of which is connected with
the steam-collector by a series of small tubes,
some of which are connected to one of the
sides of the water-chamber and some to an-
other of the sides thereof, the third side hav-
ing the usunal openings giving access to 1ts
interior and provided with suitable closing-
plates; and of a device for heating the feed-
water consisting of a second chamber in one
of the water-chambers into which the feed-
wateris delivered and of a valve between the

said chambers, as set forth.

6. In a steam-generator, the combination
with a steam - collectm of two water-cham-
bers of a three-sided or triangular shape in
cross-section each of which is connected with
the steam-collector by a series of small tubes,
some of which are connected to one of the
sides of the water-chamber and some to an-
other of the sides thereof, the third side hav-
ing the usual openings giving access to 1its
11113@1‘101‘ and pl"OVlded Wlth &mmble closing-
plates; of a baffle-plate dividing each ser 10’3
of tubes into two groups; and of a device for
heating the feed-water consisting of a second
chamber in one of the water-chambers into
which the feed-water is delivered and of a

valve between the said chambers, asset forth.

7. In a steam-generator, the combination
with a steam-collector and two water-cham-
bers, of groups of tubes connected to tube-
boxes adapted to be connected to the steam-
collector and water-chambers respectively by
single pipes the said tube-boxes being of a
three-sided or triangular shape in cross-sec-
tion, the tubesof each group being connected
to one of the sides of the said boxes, the pipes
connecting the boxes with the steam-collector
and water-chambers being connected to an-
other of the sides of the said boxes, and the
third side having an opening giving access to
1ts interior and closed by a suitable plate;
and of a device for heating the feed-water
consisting of a second chamber in one of the
tube-boxes connected with one of the water-
chambers, into which the feed-water is de-
livered; and of a valve bhetween the said
chwmber and the other part of the tube-box,
as set forth.

ARTHUR GEORGE

Witnesses:
HESTHER IHUMPHREY,
SIDNEY C. GOODY.

MUMEFORD.
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