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Specification of Letters Patent. |

ﬁpplicatiun tled April 14, 1910, Serial No. 299,495,

Lo all whom it may concern:

Be it known that I, WinLiay CGronar
Hay, a subject of the King of England, re-
siding at Tuebrook, Liverpool. in the county

of Lancaster, England, have invented new
and useful Improvements Relating to Steam- -

Generators, of which the tollowing is u
specification. -

The present invention has reference to tu-
1l 0 type gencr-
ally called “flash™ or. “semi-finsh ” steam
generators, that is, the kind in which a simall
quantity of water is contained in the steam
generating portions, and the water supplied
or delivered to it is rapidly gencrated, and
the steam is superheated or dried prior to
leaving; and it further relates to that type

-1 which the quantity of steam made and

20

supplied 1s automatically controlled by the

expansion and contraction of a part of the

- steam generator, and a thermostatic device.

25

30

- bedded 1n it in the form of two or more con-

3D

:0

) |

‘The object of the present invention has
been to provide a steam generator of this
type which is simple and inexpensive, and

10 which the dutomatic control of the gener-
ation of steam, and general working, are

reliably effected, so that it is capable of be-
ing used without attention, bevond lteeping
1t supplied with fuel. | B “
-Under this invention, the body of the
steam generator has the water conduit em-

centric coils with passages between. Thie
conduit occupies more or less the greater
length of the body, and is connected with a
suitable feed water pipe, having a control-
ling valve, which is automatically actuated

‘through the medium of a heat regulating

or thermostatic device attached to the body
of the generator, and 1s caused to operate by
the expansion or contraction of the gen-
erator-body due to the varying temperature
thereof. If desired, the thermostatic device
may also be connected with one or more of
the dampers of the generator furnace, and
thus provide means of regulating the SQME
by the admission of air to the furnace, and
by controlling the admissibn of feed water.

The thermostatic device is carried on the

body, having the embedded water conduit by

means of spaced lugs or other means at-
tached thereto, and is so constructed that as
the generator body expands, the connection
tends to become straight or flat, and in so

doing, actuates the water valve, and may be

~ the damper or dampers.

in the drawings, Figure 1 is an elevation
showing a steam generator in section: and
¥ro. 215 an elevation. sunowing the gen-

erator 1w outside view, but at o point re-

4

moved 90¢ from that at which I 2. 1 18

taken, o .
In the drawings, the body of the steam
generator 1s of a vertical cylindrical type,

such as 15 commonly emiploved in what afe
known as “slow combustion” stoves for

burning solid fuel, and it comprises a cylin-
drical body or casing «, a hood 4, and base

c. . 'The body a is provided at the ‘bottom

with an entrance  for cleaning and Leht-
ing the furnace, or other purpose, aud has
connected with it a door ¢ which serves as a
means of having access to the interior of

the furnace portion of the genervator. and

for régulating the amount of air admitted
- the well known wav: while the hood b
18 provided with an air inlet 7, having upon
it 2 door or damper f' for regulating the
quantity of air admitted to the hood B,

‘which 1s automatically controlled, and serves

to regulate and control the draft.
Within the body or casing ¢ there is em-

ployed a cast metal—say cast iron——cylin-
“drical casting 7, in which is

embedded a coil
or cous of metal tubing 7, through which

the water to be converted into steam, and

the steam produced from it, are passed; and
the fuel which is burned lies and burns
within this cylinder. The upper part of the
cylindrieal casting ¢ is thicker than the lower
part, anc the annular thicker portion over-
hangs the lower part, and tubular passages

¢ are provided—east—in i, and extend
through it, and serve as heating surface, and

as passages tor the exit of the combustion
gases. The heat of combustion- has also
access to the mterior surface of this ipper

PE“-'{' of the eylinder i; the gases having ac-

cess to 1t by a small annular passage between

1t and the depending tube 7, leading into

serves to conducet the fuel down

the hood &, into which also lead the tubu-

lar passages I The depending tube % has a
cover or «oor ¢ at the top, and extends down
trom the upper part of the hood o, and is
&t the top provided with an annular flange
7, which fits and rests in the hoed, and it
mto the fur-
nace helow. ' |

The thermo goveining device or regulator
is connected with the eylinder 7. and is se
arranged and adapted that according to the
temperature of 1t—i. ¢., the cylinder—, and
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1ts consequent length between certain points,
at anv given temperature, so will be the
.mcunt of opening given to the water sup-
ply regulating cock o, and as this length
varies, as the temperature which 1s in it
varies, so will this amount of opening of
the water cock be varied by the action of
the thermo regulator. The thermo - regu-
lator also operates in connection with the
means of regulating the combustion by the
fuel. namelyv. 1t is connected with an air
valve or damper f which 1s opened and
clesed by 1t: and should the temperature
withim the furnace hecome very excessive,

the valve or damper f will be opened more

or less (1t being normally closed when the
apparatus 15 working: and water is being

supplied to the steam generating tubes), and

the quantity of awr supplied to the fuel
throngh the mlet  (due to the greater or
less opeuing of the damper or valve ) will
be regulated.  That 1s, 1t will be less when
the valve f 1s opened. and normal when
closed.  In the case shown, the contraction
and expansion of the cylindrical casting ¢
15 transnitted to the thermo regulator from
different points in its length, by lugs m
cast upon it at different points in its height;

and by connecting to these lugs two metal
strips oe. bowed wider apart at the center

than the ends. and coupled up with the water
cock o (and the damper f1),.the longitudi-
nal expansion and contraction of the cylin-
der ¢ 15 conveved to the strips n, and they
are brought nearer together or pressed far-
ther apart in the one, than in the other case,
respectively., y

The body or case of the feed water regu-
lating valve or cock o—which may he of
any suilacle kind—is fixed to one of the
strips #.and its spindle » is connected with
the other strip » through a spring ¢ out-
stde it—which acts at one end on the jaw 7
on the spindle—and adjustable supporting
nuts s within the strip. When, therefore,
the strips 2 move inward, due to increase of
heat 1 the cylinder 7, the valve spindle p is
pressed m. and the plug of the valve opens
more or less the bore of the water passage
through the valve, and, vice-versa, so that
water 15 supplied to the generator in a
agreater quantityv, and upon the evlinder be-

ing ceoled by this water. it causes the valve

o to be closed more or less, and prevents too
much water being =upplied: and so the ac-
Gon s carried on automatically in pulsations
of water supply. When the apparatus is
cold. the valve o will be closed.

- The damper ' is connected with the strips
o through a link #, a lever «, and a rod »;
the vod having a jaw o' at one end, and con-
nected to the lever o, and at the other con-
heeted to the strip o, to which the valve
hody o s fastened, and near it. The jaw
o' thus acts as a fulerum to the lever w, the

L |
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short end of which is connected to the valve
spindle jaw #; and, therefore, when the
strips % move inward an abnormal amount,
and the spindle p is pulled out, the jaw »

presses the short end of the lever »n inward,
and so opens the damper f!, causing there-
by the amount of air entering the furnace

below to decrease. The link £ is slotted at

‘the damper end, so that it will only press
the damper open, when the heat, and conse-

quently the movement of the strips » are
Very excessive.

In the arrangement shown, the water is
conducted from the regulating cock o by a
pipe i, to the descending part %' of the
pipe embedded in the casting ¢, and from
the top of that coil in the outer part of the
casting, the water or steam to which it has
been converted, is carried by a connecting
pipe A% to the hollow of the coil in-the in-
ner upper part of the casting, and thence by
a pipe x to the place of use.

In some cases, liquid or gaseous fuel mavy
be used as the heating mediumn, instead of
solid fuel, in which case, the thermo regu-

tating device may be adapted to regulate the

quantity of fuel supplied to the generator.

What 1s eclaimed 1s:—

I. A steam generator comprising a casing
adapted to contract and expand under the
influence of heat, o water conduit embedded
m the casing, a valve in the conduit, and a
valve controlling device connected to the cas-
Ing at spaced apart points, whereby when
the casing expands the valve controlling de-
vice will operate to open the valve.

2. A steam generator comprising a metal
casing, adapted to contract and expand un-
cdler the mfluence of heat, a conduit con-
nected with the metal casing, a valve in the
conduit, valve controlling means including
two spaced apart members connected with
the casing at spaced apart points and adapt-
ed to operate the valve to control! the flow
of water through the conduit.

3. A steam generator comprising a body
of metal, adapted to contract and expand
under the influence of heat, a water conduit
connected with the said body; a water sup-
ply valve for the conduit; valve contrdlling
means including a pair of flexible strips con-
nected to the body of metal «t iwo different
parts and means connected with the strips
and the valve for actuating the latter ac-
cording to the expansion and contraction
of the body of metal due to the temperature.

4. A steam generator comprising a body
of metal adapted to contract and expand
under the influence of heat a water conduit
embedded in the said body: a water supply
alve, and a valve controlling device con-
nected at two different parts to the body of
metal, and to the water supply valve.

H. In-a steam generator, the combination
of a casting, having embedded in it a coil
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or cous of tubes, and within which the fuel

is burned; said casting adapted to contract

and expand under the infiuence of heat- a
watér supply valve; and a valve controlling
device comprising flexible strips connected

‘to the casting at different points, and con-

nected with the water supply valve.
6. In a steam generator, the combination

of an outer casing; a hollow casting, adapt- _'
ed to contract and expand under the influ-
ence of heat and mounted within the casing;
coils of tubes embedded within the casting;

a hood on the top of the outer casing; air
regulating means to said casing and hood; a
valve controlling device extending from the
casting, a connection between the valve con-
trolling device and the regulator for con-
trolling the air inlet, and a connection be-

tween the valve controlling device and the

valve to control the water supply; substan-

- tially as set forth. -

25

-~ attached to the casing; a water supply valve

30

7. A steam generator comprising an outer
casing: a cylindrical hollow casting within,

the casing; adapted to contract and expand
under the influence of heat, a water conduit
embedded in the casting; a2 hood on the top

of the outer.casing; air regulating means

attached to the hood; air regulating means

connected with the conduit; and a control-

~ ling device<comprising flexible metal strips

attached to the casmg at two different |

points; and means connecting the strips to
the valve and air regulating means.

8. In a steam generator, the combination .

of a casing, a hollow casting. mounted in

the casing, and adapted to contract and ex-
pand under the influence of heat, the said |

a

casting.- having openings for the passage of

heat, a condult embedded in the walls of 4¢

- the casting each side of the openings there-

in, a valve in the conduit, a flexible strip
secured at its opposite ends to the casting, a
connection between the flexible strip and the
valve, whereby when the casting expands the
fexible strip .will yield and operate the

valve.

9. In a steam generator the combination
of & casing, a hollow casting mounted 1n the

casing and having mounted in the walls

thereof a conduit two spaced apart projec-

tions on the casting a valve in the conduit,

two flexible strips secured to the projections,
a draft regu
the draft regulator the valve and the flexible
strips whereby when the casting expands
the flexible strips will operate the valve and
the regulator. |

10: In a steam regulator, the combination

with a casing, a hollow casting supported
in the casing and provided with a thickened

portion formed with openings for the pas-

sage of heat, a conduit in the walls of the
casting, the said conduit being arranged on

‘opposite sides of the openings.in the casting,
‘a valve in the conduit and means supported

45

o

lator, and connections between

55

60

on the outside of the casting for operating

the valve when the casting contracts or ex-
pands, S o

In testimony whereof I have signed my
name to this specification in the presence ot
two subscribing witnesses. o
_ WILLIAM GEORGE HAY.

- Witnesses: | |
© SOMERVILLE {(300DALL,
DoxarpsoNn COULTER.
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