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Io atll whom it may concern:

Beit knownthatwe, JOEN EDWARD THORN- |
TON, of Altrincham, in the county of Chester,
and JAMES POLLARD LEA, of IHulme, Man-
chester, in the county of Lancaster, England,
have invented certain new and useful Im-

provementsin Steam-Generators, of which the

following 1s a specification.
This mventmn relates to a steam-generator

in which water or other ligunid may be quickly
vaporized, more particularly adapted for mo-

tor-vehicles, steamboats, or other structures

where a light generator capable of resisting

a high pressure is desirable.
It . comprises a number of shallow vessels of

considerable horizontal area, superimposed,

with a flue-space between eaeh each vessel

being connected at one end to an inlet-pipe

and supp]y-1 eservoir and at the other end to
an outlet or overflow pipe and overflow reser-
volr or receiver, from which the water is con-
tinuously pumped up to the supply-reservoir.

It will be fully deseribed with reference to
the accompanying drawings.

Figure 11s asideelevation. Fig.2isa front
elevation with the steam-receiver N omitted.
Fig. 3 1s a longitudinal section. Fig. 4 is a
Fig. 5
1s a plan, partly in section. Fw' 6 IS a detall
showing overflow arrangement. Fig. 7 is a
modifi eatmn showing mel:hod of retainin g bot-
tom plates covered with water should the oen -
erator become tilted..

The shallow vessels A are placed inanum-
ber of tlers one above another, any desired
number being employed, acemdmw to the
required eapaelty_ of the generator. These
are preferably arranged as shown, each one
slightly shorter than the one above it, to pro-
vide a combustion-chamber and grate b, {rom
which the products of combustion and heated
Tases pass. | ' -

A passage or flue C is provided under each
vessel A, through which the heated gases pass
trom the combustion-chamber B, a large heat-
ing-surface under each vessel bemﬂ* thus ob-
tmned These may be divided lonmtudmaﬂy
by a series of bars or plates ¢, by which one
vessel is.supported on top of the next one.

The vessels A are secured between strong

~plates D D' top and bottom, which are held

l or clamped together by tension-bolts d and

prevent any deformatwn of the vessels which
might arise from the internal pressure. Side
and end plates K K’ are also provided to form
a casing or framing to inclose the vessels A.

Each vessel is constructed, preferably, of
two parts, the top of thin sheet metal of dish
shape and a flat bottom of thin sheet-copper
or of other suitable material, riveted or oth-
erwise secured to the top part.

"Each vessel A is at one end supplied with
a continuous stream of water from an inlet-

pipe F, connected to a supply-reservoir G,

forming part of the generator. The supply-
reservoir ¢ is directly connected by the in-
let-pipes F and auxiliary pipes  with all the

-vessels A, each one of which acts independ-

ently of the other. The feed-water advan-
tageously enters each vessel A through a
number of small openings or perforations in
the internal pipes 1/, connected to the auxil-
iary pipes f. The water may be caused to

enter at a-considerable velocity or under con-

siderable pressure, which induces a flow of
the water at a definite rate across the surface
of the bottom of the vessel toward the over-
Aow. As a resulf of this movement the ves-

sels A may in the course of operation all be

permitted to move considerably out of the

“horizontal in the direction of the flow with-

out any part of the heated bottom plates be-
coming uncovered with water. Thin strips
may be attached to the bofttom plate longi-

tudinally, as shown in Fig. 7, in order to

limit the movement of the watel in the event
of the generator tipping in the other direc-
tion, and thus prevent the heated plate being
uncovered with water.

The steam is generated in each vessel in the
space between the top and the water-level,
and the heat of the top plates serves to super-
heat the steam.

At the end of each vessel A, 0pp031te to the
inlet-pipe F, is placed an overﬂow arrange-
ment, consisting of a lip 7, running trans-
versely across the vessel A, and a pocket 7/,
into which theoverflow-waterfalls,and thence
passes through pipes H of ample capacity
into the reservoir K, which is placed at a lower
level than the bottom vessel A,

The overflow - reservoir IK is. preferably
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placed it the end flue or smoke-box L in 01*—'
der to avoid loss of heat by radiation.

A 1s very small and steam is quickly genera-

ted therefrom the reservoirs G and K con-

tain sufficient reserve of water for a consid-
erable period.

The wateris continuously pumped up from

the overflow-reservoir K to the supply-reser-
volr (x, so that as long as there is any water
contained in these two reservoirs the gen-
erator can continue at work without flesll
supply.
- After the generator has been at work some
time the whole of the water contained in the
generator and vessels K and G assumes the
temperature of the steam at its working pres-
sure, and thus the water serves to store a very
considerable quantity of heat, which is im-
mediately available to form steam whenever
the working pressure in the generator tends
to fall.

‘1'he steam from each of the vessels A col-
lects in the receiver N, from whence it passes
by a pipe to the top of the supply-reservoir
G and is led away to be used.

- The pump for raising the water from the
overflow-reservoir I to the supply-reservoir
G comprises a eylinder M, closed at both ends
and fitted with a piston m, the rod attached

to which passes through a suitable stuffing-

box 1n one of the cylinder-covers and is con-
nected to and worked to and fro by a motor
or otherreciprocating mechanism. KEach end
of the cylinder M has a pipe m' connected
with 1t, which passes to the supply-reservoir

G above. The capacity of such pipe is small
compared with the working capacity of the
cylinder. At the center of the cylinder are
openings m'', and toward the completion of
each stroke the piston uncovers them, and as
theyarein free communication with the lower
reservoilr and below the level of the water in
1t the water flows freely into the eylinder.
On its return stroke the piston covers these
openings and afterward forces the water
through the pipe into the vessel above. On
the next stroke the water in the pipe m' re-
enters the cylinder M, and then steam follows
until the openings in cylinder-walls are un-
covered, when water fills the cylinder, expel-
ling the steam through the dellveiy pipe.
Then the action is as before described. The
delivery-pipes m’ enter the supply-reservoir
G above the level of the water therein.

In generators of considerable size a rotary
pump may be employed instead of the piston-
pump before described to raise and circulate
the water, and such rotary pump may be

Al-
though the quantity of water in the vessels

driven by an electric motor or other suitable
means.

What we claim as ourinvention, and desire
to p1 otect by Letters Patent, is—

. A steam-generator comprising in its con-
st1 uction a number of superimposed horizon-
tal shallow vessels feed-inlet pipes at one end
and overflow-pipes at the opposite end each

- vessel provided at its outlet end with a lip

running transversely across it to maintain a
layer of water of constant depth on the sur-
face of the vessel in combination with an
overflow-reservoir and circulating apparatus
substantially as described.

2. In a steam-generator the combination
with a number of superimposed shallow ves-
sels each provided with an overflow-lip, and
strongly-constructed top and bottom holding-

plates bolted together to transmit the strain

to the holding-plates, of the water-inlet pipes
at one end and outlet-pipes at the opposite

end a water-receiver and circulating-pump at

a lower level than the horizontal vessels sub-
stantially as described.

3. Asteam-generator comprising a number
of superimposed shallow vessels each pro-
vided with a feed-inlet pipe at one end and
an over flow-pipe at the opposite end, a sup-
ply-reservoir above the level of the ”'61161 at-
ing vessels, an overflow-reservoir below them
and a pump for raising the water in a con-
tinuous flow from the one to the other sub-
stantially as desecribed.

4. In a steam-generator the combination

with a number of shallow superim posed gen-
erating vessels A, of a supply-reservoir G,

an overflow-reservoir K, inlet- pipes If, over-
flow pipes H'connecting the respeetwe reser-
voirs with the generating vessels A and a
pump for raising water from the lower reser-
voir to the higher one, substantially as de-
scribed.

5. In a stemn—frenela,tor the combination
with the supeumposed shallow generating
vessels A provided with flues C between them
and the grate I3 of the supply-reservoir G,
the inlet-pipes I¥ connected thereto, the over-
flow-pipes I, the overflow-reservoir I and
the pump M for raising the water from one
reservoir to the other subsfantially as de-
seribed.

In witness whereof we have hereunto signed
our names in the presence of two SlleCHblng
witnesses.

JOHN EDWARD THORNTON.
JAMES POLLARD LEA.
Witnesses:
II. . SHOOBRIDGE,
IF. P. EVANS.
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