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To all whom it may concern: ’
Be it known that we, CHARLES MUSKER,

ARTHUR MUSKER, and WILLIAM GEORGE.

HAY, subjects of the Queen of England, and
5 residents of Tue Brook, Li’verp’ool,' in ‘the
county of Lancaster, England, haveinvented

certain new and useful Improvements in Con--

trolling the Generation of Steam; of which the
following is a specification.

12 This mventlon has reference mamly to the

generation of steam by solid fuel, such as coal

or coke, for employment in the’ propulsmn of

vehicles on common roads and streets; but it

1s also applicable for use in propelhnv navi-
15 gable vessels and other purposes in which it
can be advantageously employed.. :

It has .imore parmeula,rly for its ebJeet to
provide improvements in connection with
same whereby the generation of such steam
is regtilated or eontrolled"a’utomabieally ac-
cording to the requirements at all times and
under varying. conditions and’ also in some
cases its temperature. _

According to this invention varyln quan-
25 titiesof steam required at different moments

are generated by automatically supplying

_ different quantities of air to the fuel of the
generator by mechanical means—viz., by air-
foreing apparatus—and also variable quan-

20

30

governed automatically, these variable quan-
'tltles, or quantities and temperatures being
governed or controlled by the pressure of
steam in’' the generator through a suitable

35
governor, which acts directly or indir ectly on

: such air- supplyand feed-water-supply means. -

The furnace portion, including the ash- -pit or

hearth, will be a closed one, and the air will:
be for ced dlrectly from the fa,n orotherblower

40
into it.-
This invention is 111ustrated in the annexed
drawings, in which-—

Figure 1 is a longitudinal sectional eleva--
tion of the 1mproved system ‘and combina-.

45
tion, and Fig. 2 is a plan in cross-section of

the furnace portion of the steam-generator.
* Fig. 3 shows a modified arrangement of the
apparatus.

Referring to the drawings, and in the first
instance to Figs. 1 and 2, a is the portion of

go

tities of water to the ﬂenerator, and, further,
the superheating of the steam is regulated or

‘the ‘steam-geuerator’iih whieh ‘the solid fuel

is dlsposed and “burned, forming the “fire-

"place” or furnace proper of the generator,

while b is a different portion, into which gas-
eous produets of combustion given off from

‘the fuel burned in the portlon a are passed,

and these gases give up their heat to. ‘the wa-
ter-containing tubes therein. .

The ﬁreplaee portion a is eompmsed of an
iron casing ¢/, having an internal lining a? of

fire-brick or ﬁre re51st1ng material, and a coil

of pipe a% through which all the Water con-

tained in the generator is forced to circulate.
The fireplace is a closed one, having a closed
‘bottom a* and closed storage feed- hopper a’,

The portion b of the generator is a series of
concentrie coils, there being three in‘the case
shown, b’ being the inner coil, {? the inter-
mediate coil, and b® the outer eoﬂ and these
coils are contalned within a casing b4 ‘and the
space within the inner and 1ntermedlary coils
at the outer end is closed or blocked by a
plug 0%

¢ iz'a small or auxiliary motor for supply
ing air for burning the fuel in the fireplace
a and for forcing the water through the coils
of the steam-generator. This engine is sup-
plied with steam through a pipe d, connected
with the main steam-supply pipe %, which
conveys steam from the steam-generator to
the main steam propelling-engine of the au-
tovehicle or vessel, as the case may be.

¢ is an air-fan driven by the auxiliary en-
gine ¢ and connected with the bottom of the
fireplace a through the alr-plpe ¢ and an air-
inlet branch af on the casing a'.

f is the water-supply pump for supplying
the generator-coils with. -water,. /! being the
dellvery pipe for conveying the feed- Water
to the pipe-coils of the generator, and f? is

the intake - pipe, connecting. the pump, with

the supply water tank or reservoir g.

% is a pressure-governor consisting, say, of
a piston workingina cylinder, one side of the
piston of which is in communication with the
pressure of the generator or pipe connected
with same, and the other is pressed down by a
spring.- In the caseshown thiscommunication
is effected by a pipe 1, connecting the bottom

of the cylinder of the governor % with the,

steam-generator water-feed pipe f', while the
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piston of this governor is connected by a rod
h? with a governor-valve ¢ on the steam-sup-
ply pipe d of the auxiliary motor c.

In action the fireplace ¢ would be kept
charged with coke or fuel, and air would be
supplied to it by the fan e in regulated quan-
tities through the instromentality of the aux-
iliary engine ¢, which will be kept constantly
running, its rate of speed only being varied
when the pressure in the steam-generator
pipe system becomes greater than that re-
quired. When this happens, this pressure
acting on the piston in the governor & presses
it up and moves the valve ¢ toward its seat
in the valve-case, with the result that the sup-
ply of steam passing to the engine ¢ through
the pipe d is diminished, and consequently
the rate of speed of the engine is reduced.
This reduction, of course, causes less air to
be delivered by the fan e into the fireplace a,
in whieh the fuel isburned, and consequently
less heat is generated and steam made. Con-
comitantly with this the rate of movement
of the water-pump f, feeding the boiler with
water, is reduced in velocity and less water
issupplied toit. When the pressure of steam
again falls to the normal, the valve ¢ isopened
by the spring acting on the piston of the gov-
enor h, overcoming the pressure acting
against it, whereupon the engine c is given
more steam, and the volume of air and water
supplied to the furnace or fireplace ¢ and
generatorisagain increased. Thusthegreater
the quantity of steam used by the motor-en-
gine supplied through the pipe b° the higher
would be the velocity of the air-fan e and
pump fand the greater volume of air and
waterdelivered—thatis, thesequantities syn-
chronize with the rate of consumption of
steam taken from the steam-generator.

In the modification shown in Fig. 3 the
steam-generator pipes, as well as the furnace
portion, are disposed within a single vertical
casing o', and the air supplied by the blowere
is discharged into a chamber /& beneath the
bottom plate of and from this chamber it
passes by the pipes ¢* into the furnace ¢, in
which the solid fuel would be disposed and
burned. The bottom plate ¢! in this ease is
provided with an npwardly-projecting cone a’,
and the air from the pipe ¢’ is led by a con-
duit e®into the upper part of this cone, from
whence it passes downward to the lower part
of the chamber .. By this construction the

cone ¢ would be very hot, and the air pass-
ing over it will become heated, so that it will
be supplied in this hot state to the fuel.

A further modification illustrated in Fig.
3 is connected with the driving of the fan e
and the water-pump f for supplying water to
the steam-generator coils.

This modification
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consists in driving the fan and pump by the
main propelling-engine itself, of which [ rep-
resents the crank-shaft, and m the wheel on
this shaft for driving the fan e, the plunger
of the pump f being driven by an eccentric I
on the shaft /. In this case the governing of
the air is regulated by a slide shutter-valve e
on the air-supply conduit ¢’ and actuated by
the governor &, while the quantity of water
isregulated by a valvem'on a econduitn, com-
municating between the supply water-tank g
and the delivery-pipe f' of the pump f. The
action of these parts is that when the pres-
sure in the boiler, and consequently the pipe
/', becomes above the normal this pressure
acts through the pipe /' on the piston of the
pressure-governor h and through the léver o,
fulerumed at o', moves the slide of the valve
e'in and partially closes the air-conduit ¢'and
at the same time opens the valve m’ and al-
lows the return of water from the delivery-
pipe f'of the pump to the water-tank g to take
place. When the steam-pressure is normal
or under normal, the spring of the governor /
acting on its piston presses it down and opens
the air-shutter of the valve e! and closes the
return-water-controlling valve m/'.

What is claimed in respect of the herein-
described invention is—

Insteam-power machinery, wherein the rate
of generation of steam is automatically gov-
erned, the combination of a steam-generator,
comprising a plurality of annular coilsb’ 208,
a closed furnace ¢ adapted toreceive and have
solid fuel burned within it, in direct connec-
tion with the heating-space about said coils;
anauxiliary steam-motor ¢, a pipe d connected
with the steam-supply pipe of the generator,
for supplying steam to the motor c; control-
ling-valve 7 on said pipe d,; a pressure-gov-
ernor /i actuated by the pressure within the
steam-generator, connected with and adapted
to operate the valve ¢; a pipe /' connecting
said pressure-governor with a sunitable pipe
connected with the steam-generator and sub-
ject to the pressure thereof; an air-supplying
fan e and feed-water pump f, both driven by
the auxiliary motor ¢; and conduits ¢’ and 1’
connecting the fan with the closed furnaece ¢,
and the pump with the steam-coils of the
steam - generator respectively; substantially
as herein set forth:

In witness whereof wehave hereunto sefour
hands in presence of two witnesses.

CHARLES MUSKER.
ARTHUR MUSKER.
WILLIAM GEORGE HAY.

Withesses:
JNo. W. BROWN,
FrRANK E. FLEETWOOD.
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