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Improvéments in or relating to Steam Power Systems Embodying‘

We, TR *° SENTINEL'’ WaicGoNW
Worgss Lioren, a DBritish Company,
of 20, Iddlesleigh House, Caxion Street,
Westminster, London, S, W.1, and
Anxer Doprx, a Citizen of the United
Siates of America, of ° Alta Vista ',
DRidgebourne Road, Shrewsbury, do here-
by declare the nature of this invention
10 be as follows :—

Thiz invention is for improvements in
or relating to steam power systems em-
bodying compound or multi-expansion
steam engines and has for eme of ils ob-
jects to improve the efficiency of such sys-
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conditions.

According to the present invention there
is provided a asteam power system compris.
ing the combination with a compound or
multi-expansion steam engine, a sieam
generator for supplying the primary-
steam to the engine and means for em-
ployving the primary-stesm befors it
reaches the engine for reheating the
receiver-sleam passing from one expan-
sion stage to another in the engine, of a
thermostat for controlling the temperature
of the primary-steam by regulating the
feed-water supply to the generator and
means for maintaining under the control
of the said thermostat the temperature of
the reheated receiver-steam by passing to
the thermostat primary-steam after it has
reheated the receiver-steam. I will be
found that this arrangement will enable
the temperature of the receiver-steam to
be maintained always near to the maxi-
wum desired for efficient working of the
enwine in spite of variations in the load
on the engine.

Preferably there is provided a throttle-
valve for conirolling the supply of
primtary-steam to the engine, which
throttle-valve 18 disposed in that part of
the primary-steam eireuit through which
the primary-steam passes to the thermo-
state after heating the receiver-steam.
This will be found to cause an increase in
the temperature of the primary-steam
which is wsed to reheat the receiver-steam
when the engine is running under a light
load, thus compensating for the grealer
difficulty of transferring the heat of the

:
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Compound or Multi-expansion Steam Engines.

primary-steam to the receiver-steam under
such conditions,

In a convenient consiruction there is
provided a pipe through which the re-
ceiver-steam is passed to be reheafed,
which pipe exiends along side a primary-
gteam tube in the generator. The re-
ceiver-steam pipe and primary-steam tube
just mentioned may be formed respec-
tively as the iwo coils of a double-wound
helix.

In an alternalive construction there
may be 8 casing through which the
receiver-steam is passed to be reheated,
and a coiled tube contained within the
casing through which tube the primary-
steam is passed.

The invention will be found to be par-
ticularly useful in steam power systems
{for driving road vehicles and a preferred
embodiment of the invention for use in
this connection will now be described.

The preferred steam power system for
driving a road vehicle comprises a steam
generator of the * flash *’ or series tube
type. The generator has a plurality of
spiral water tubes connected in series and
disposed one above the other and con-
tained within the lower part of a vertical
cylindrical casing. The uppermost water-
tube is connected to a helical steam-tube
disposed within the upper part of the cas-
ing and constituting a wall of the combus.
tion chamber. The burner or furnace is
disposed within the upper part of the
helical steam-tube and the combustion
aases pass downwardly past the steam-
tube and the water-tubes and escape
through a flue at the bottom of the casing,
Feed-water is supplied to the lowermost
water-tube.

In carrying ovt the invention the helieal
steam-tube forms one coil of a double-
wound or multiple-wonnd helix, the other
ar ancther coil of which i arranged to
have receiver steam passed through it, and
will he referred to as the reeeiver-steain
helical. The coils or tube-portions of the
helix are similar to one another and are
disnosed side hy side along their lemgth,
and the helix is close wound so that adja-
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primary-steamn  to a compound .steam
engine having two espansion stages, and
the primary-steam from the .gonerator
pusses from the upper end of the steam-
izbe therein through a main threttle-
valve which may be disposed ouiside the
casing of the generator, -and then. to a
thermostat which conirols the supply of
jeed-water to tlie generator, andp which
may be constructed as described in co-
pending Applieation No, 7450/33. From
ihe thermostat the primary-steam passes
to the high-pressure cylinder of the
engine,

he receiver-steam discharged by the
high-pressure eylinder of the engine is
paszsed through the receiver-steam helical
of the generator before being supplied to
the Iow-pressure cylinder of the emgine.
Thus it will be appreciated that the
receiver-steam will receive beat from the
primary-steam in the steam-tube of the
senerator during the passage of the
receiver-sieam from one expansion stage
to the other of the engine.

When the power system just described
is operating under light or partial load
conditions (which frequently exist when
driving road vehicles) the receiver-steam
will be cooler than when heavy load con-
ditions prevail. Thus the receiver-steam
wiil abstract from the primary steam in
the steam-tube -of the generator a com-
paratively large amount of heat. How-
ever, since the thus cooled primary-steam
controls the thermostat the latier will
operate so as to reducs the supply of feed-
water {o the generator. The temperature
of the primary-steam used for reheating
will thereby be raised above the normal
value in order to compensaie for the
greater amount of heat absiracted from
the primary-steam. When water is pre-
sent in the receiver-steam g still greater
amount of heat will be abstracted by it
from the primary-steam and the thermo-
stat will be operated so as lo cause the
temperature of the primary-steam used for
reheating to be raised still further to com-
pensate for the greater amount of heat
required under these eonditions by the
receiver-steam. It will be noted that
under light load conditions less steam is
required to drive the engine and a reduc-
tion in the supply of feed-water to the
generator is desirable.

By passing the primary-steam through
the throttle-valve before the thermostat is
reached an additional advantage 1is
secured. Under light load eonditions the
fhrottle-valve will be partially closed and
there will be a drop in the temperature

of the primary-steam across the throttle
valve. The thermostat will consequently

operate so as further to increase the tem-

.perature of the primary-steam used for re-

ireating and this is desirable because the
lower steam velocities of the primary and
receiver-steam and the lower demsity of
the receiver-sieam at light loads render
the transference of heat to the receiver-
steam more diffieult,

The construction just described may be
modified by the employment of a multi-
expansion engine having three or more
cylinders. In this ease there will be two
or more receiver-steam helicals disposed
side by side with the steam-iube in the
generator. Thus say in a triple expan-
slon engine the receiver-steam from the
high-pressure cylinder will be led through
one receiver-steam helical before passing
through the middle pressure cylinder, and
the receiver-steam discharged by the
latter will be led ihrougsh =a second
receiver-steam helical before passing to
the low-pressure cylinder. Also if desired
a further helieal-tube forming part of the
multiple-wound helix may serve to con-
duct the primary-steam from the throttle-
valve to the thermostat, for the purpose
of reheating the primary-steam -afier it
has passed through the throttle-valve.

cerfain cirenmstances the thermostat
may be disposed immediately before the
throttle-valve and in such cases the re-
heater helical for the primary-steam +will
deliver the steam direct to the engine.

In the construection above described the
helical tubes of which the double-wound
or muitiple-wound helix is composed may
be welded together with the welds serving
to fill up the Dlelical crevices hetween
adjacent turns of the helix on the interior
of the latter,

It has been found convenient to arrange
that the direction of flow of the receiver-
steam through its portion of the helix
shall be opposite to the direction of flow
of the primary-steam through the steam-
tube, but the direction of flow of reheated
primary steam or of the receiver-steam
may be reversed if desired.

Instead of leading the reeeiver-steam
from the engine to the generator as in the
construction deseribed above, primary-
steam from the generatormayhbeled to the
engine for the purpose of reheating the
receiver-steam. A convenient way of
doing this isio have a casing through
which is led the receiver-steam passing
from one expansion stage to another in the
engine and to pass primary-steam through
a tube, preferably a coiled tube, contained
within the casing. Tn the case of & triple
expansion engine two such casings will be
provided and through them will be passed
respectively the receiver-steam between
the first two and the second two stages of
expansion in the engine.
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the primtary-steam in such casings will
be-connected in-series. Obviously instead
of two casings & single divided casing
could be used.

b  'The steam passed through the tube or
tubes contained within the casing or cas-
ings just mentioned will be the whole of
the primary-steam produced in the gener-
ator, and the latter may be controlled b

90 the thermostat control apparatus deseribe
in Speeification of Application No. 110/32.
In this case the primary-steam for reheat-
ing the receiver-steam will be withdrawn
from the generator immediately before the

45 point is reached at which, when the feed-
water supply means are energised, the con.
trolling fluid (water or steam) re-enters
the eirculatory path of the generator after
leaving it at a point slightly below nor-

20 mal water level. The primary-steam
after reheating the receiver-steam will ba
returned to the generator at the point
where the said controlling fluid re-enters
the said eirculastory path,

o5 When the sterm power system just de-
scribed is operating under light load the
receiver-steam will be cool and will serve
to cool the primary-steam so that less con-
trolling fluid is needed to maintain the

30 primary-steam delivered by the gener-
ator at the required temperature. Hence
the thermostat will operate -s0 that less
feed-water 1s supplied to the gemerator,
When heavy load conditions prevail, the

95 receiver-steam will abstract  very little
bheat from the primary.eteam and more
controlling fluid than under lLight load
conditions will be needed to maintain the
primary-steam delivered at the required

%0 temperature. The thermostat will thus
be opersted to supply more feed-water to

the generator than wnder light load -eon-
ditrons.

Tnstead of employing a thermostat as
described in the Specification of Applica~ s5
tion No. 110/32, a thermostat of ordinary
type may be used, and the generator may
be of the horizontal type. In this case
it is preferred to pass the primary-sfeam
from the steam-tube of the generator fo gg
the primary-steam tube or tubes in the
reheater casing or casings, and to pass the
primary-steam subsequently through the
main throttle-valve before it passes
throuﬁ'h a tube in the generator contain- 3%
ing the thermostat. In this case the
primary-steam is passed directly from the
thermostat to the engine. Apart from the
fact that the throttle-valve is dispesed in
that part of the primary-seam circwit gg
through which the primary-steam passes
to the thermostat after heating the
receiver-steam, this arrangement will
operate in substantially the same manner
as the arrangement just described, axcept g5
that no controlling fluid is passed to the
primary-steam before it reaches the ther-
moastat.

In all of the coustructions described
above the thermostat may be so arranged o
as partially or wholly to shut down the
btarner or furnace if the steam tempera-
ture rises beyond a safe level.

It is to be understood that the inven-
tion is not restricted to the precise com- o,
gtructional details set forth. '

Dated this 11th day of Mareh, 1933.
BOULT, WADE & TENNANT,
111 & 112, Hatton Garden, Londen,
E.C. ],

Chartered Patent Agents,

COMPLETE SPECIFICATION.

Improvements in or relating io Steam Power Systems Embodying
Compound 'or Multi-expansion Steam Engines.

We, Tur “ SBExmwen’” Waegow
Works LiviTep, a British Company,
of 20, Iddlesleigh House, Caxzton Street,

80 Westminster, ELondmn, B.W.1, and
Asxer DoBrE, a Citizen of the United
States of America, of ‘* Alta Vista *’,
Ridgebourne Road, Shrewsbury, do here-
by declare the nature of this invention

85 and in what manner the samse is to be per-

.. formed, to be particularly deseribed and
ascertained in and by the following state-
ment :— -

This invention iz for improvements in

90 or relating to steam peower sysiems em-

.. bodying compound -or multi-expansion

steam engines and has for one of its ob-
jects to improve the efficiency of such sys-
tems when working under variable load
conditions. o5
According to the present invention there
i8 provided a steam power system compris-
ing the combination with a compound or
multi-expansion steam engine, a steam
generator for supplying the primary-steam 100
to the engine and means for employing the
primary-steam before it reaches the
engine for reheating the receiver-steam
passing from one expansion stage o
another in the engine, of a thermostat for 106
controlling the temperature of the
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primary-steam by regulating the feed-

water supply to the generator and means

for maintaining under the control of the

said thermostat the temperature of the re-
B leaied receiver-sleam by passing to the

thermostat primary-steam after it has re-

heated the receiver-steam, If will bhe

found that this arrangement will enable

the temperature of the receiver-steam to
10 be maintained always near to the maxi-
mum desired for efficient working of the
engine in spite of variations in the load
on the engine, :

Preferably there is provided a throttle-
valve for controlling the supply of
primary-steam to the engine, which
throttle-valve is disposed in that part of
the primary-sieam circuit through which
the primary-steam passes to the thermo-
stat after heating the receiver-steam. This
will tend to increase the temperature of
the primary-steam which is used to reheat
the receiver-steam when the engine is run-
ning under a light load, thus compensat-
ing for the greater difficultv of transfer-
ring the heat of the primary-steam to the
receiver-sieam uuder such conditions.
~In a convenient construction there is
provided a conduit through which the
receiver-steam is passed to be rehéated,
which conduit extends alongside a
primary-steam tube in the generator., The
receiver-steam conduit and primary-steam
tube just mentioned may Ee formed re-
spectively as two coils of a plural-wound
helix. :

In an alternative construction there
may be a casing through which the
receiver-steam is passed to be reheated,
and a coiled tube contained within the
casing through which tube the primary-
steam is passed.

The invention will be found te be par-
ticularly useful in steam power sysiems
%5 for driving road vehicles, and certain pre-
ferred embodiments of the inventiom for
use in this comnection will now he de-
seribed, by way of example only and with
reference to the accompanying drawings.
It is to be undersiood however that the
inveniion is not restrieted to the precise
congiructionsal details set forth.

In the drawings,

Figure 1 is a diagrainmatic view of &

steam power system comprising a vertical
steam generator of the series tube type
the casing of which is shown partly in
central eross-section,
- Figure 2 is an enlarged detail view in
cross-section of a portion of the tubing
of the generator shown in Figure 1 and
illﬁstrates a constructional meodification,
an :

Figures 8 and 4 are diagrammatic views
of modified forms of steam power systems
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in accordance with the invention.

Like reference numerals indicate like
parts throughout the drawings,

The steamr pewer system shown in
Figure 1 comprises & steam generator of
the ** flash '’ or series tube type indicated
generally at 10. The generator 10 is sup-
plied with feed-water through a pipe i1
and steam produced in the generator is
delivered through a pipe 12 to the high-
pressure cylinder 13 of a compound steam
engine whereof the low-pressure cylinder
is indieated at 14. Pistons which reeipro-
cate in the eylinders 13 and 14 serve lo
rotate the engine crank-shaft which is
indicated at 15. The receiver-steam pass-
ing from the high-pressure cylinder i3
to the low-pressure cylinder 1% is con-
ducied by a pipe 16 to a conduit 17 in the
form of a helical steam-tube disposed
within the generator 10 and extending
alongside a primary steam-tube therein,
The receiver-steam 13 reheated during its
passage through the helical-tube 17, and
on leaving the latter if is conducted by
a pipe 18 {0 the steam-inlet of the low-
pressure cylinder 14, The exhaust steam

70

“from the engine is discharged from the

low-pressure cylinder 14 through an out-
let 19 to a suitable condenser or to the
atmosphera,

The generator 10 comprises a veriical
eylindrical casing 20 which contains the
generator tubing and is preferably lined
with heat insulating material indicated 100
at 21. The generator tubing comprises a
set of spiral water-tubes 22 and 23 dis-
posed one above ancther within the lower
part of the casing and connected in serzes,
and helical steam-tubes 24 and 256. The
latter extend alongside one ancther and
constitute two portions of a triple wound
helix whereof the third portion is consii-
tuted by the helical reheater-tube 17
through which the receiver-steam 1is 110
passed. The lower end of the steam-iube
2%+ is connected to the outlet from ihe
uppermost water-tube 23, and the upper
end of the tuhe 24 reaches through the
casing 20 te a throtile valve 26 disposed 115
outside the latter, The outlet from the
throttle valve 26 communicaies with the
upper end of the steam-tube 256 and the
lower end of the latter is connected to the
inlet of a thermostat tube 27 whereof the
outlet iz connected to the pipe 12. The
thermostat tube 27 is associated with =
thermostat rod which operates suitable de-
vices contained in a control box 28 for
contrelling the supply of feed-water o
the generator and also if desired for con-
trolling the burner or furnace. The ther-
mostat which comprises the tube 27 and
the thermostat rod may conveniently be
consiructed ag described in the specifica-
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tion of copending application No. 7450, 33,
ahlhough not shown specifically thus
herein.

The fuel for combustion is supplied to
the generator through a burner 29 which
projects through the upper wall of the
vasing 20. Combustion of the fuel takes
piace within the helieal tubes 17, 24, and
23, and the combustion gases flow down-
wardly past these tubes and also past the
water-tubes 23 and 22 and escape through
a Hlue 30 at the hottom of the casing,

During operation of the generator feed-
water will be supplied through the pipe 11
1o the lowermost spiral water-tube 22 and
in passing through the tubeg 22 and 23
the water will be converied into steam.
The steam so produced will be further
heated in passing through the steam-tube
24, and after passing through the throttle
valve 26 the steam will be reheated during
its passage through the steam-tube 25 to
compensate for any drop In temperature
which may oceur dus to throtiling the
steam. The steam will then pass through
the thermostat-tube 27 and leave the
generator to be delivered to the engine.

It will be appreciated from the fore-
going that when the steam power gystem
just ‘Jeseribed is in operation the receiver-
steam passing from the high-pressure
cylinder 13 to the low-pressure cylinder 14
of the engine will receive heat from the
primary-steam in the steam-tube 24 and
also from the primary-steam in the steam-
tube 25 of the generator, and that the
temperature of the reheated receiver-steam
will be maintained under the control of
the thermostat by reason of the fact that
the primary-steam is passed to the thermo-
stat after it has rebeated the receiver
steam,

In most cases it will be found that the
tubes 17, 24 and 25 of the triple wound
helix need -only be disposed in confact
with one another in order to ensure the re-
quired amount of transference of heat be-
tween them. MHowever, in order to en-
sare greafer transference of heat between
inese tubes they may be welded together
internally of the helix as shown in-Figure
2, with welds 31 serving to fill up the
halieal crevices between the itubes along
that surface of {he tubes which iz ex-
posed fo the combustion gases.

Tha modified construction shown dia-
grammatieally in Figure 3 differs from
that of Figure 1 in several respects. In
the first place, a generator 32 embodying
thermostat control apparatus as described
in Specifieation No. 110°32, Serial Ne.
394,713, is emploved and instead of lead-
ing the receiver-steam from the engine to
the generator. primary steam from the
generator is led to the engine for the pur-

pose of reheating the receiver-steam. A
triple-expansion engine is shown having
cylinders 83, 34 and 35, the crank shaft
of the engine being indicated at 36.

Steam produced by the generator 32
passes through -a pipe 37 and throttle
valve 38 to the high-pressure cylinder 33
of the engine. The steam leaves the cylin-
der 33 by a pipe 39 by which it is con-
ducted to a casing 40 in which it eircu-
lates and the steamleaves thecaging 40 by
a pipe 41 which econducts it to the cylin-
der 34, Similarly the steam on leaving
the cylinder 34 is conducted by & pipe 42
to another similar casing 43 and leaves
the latier by a pipe 44 through which it
passes to the low-pressure cylinder 35.
Exhaust-steam from the cylinder 35
escapes through a pipe 456 to a suitable
condenser or fo the atmosphere. The
receiver-stear is heated during ifs pass-
age through the casings 40 and 43 by
primary-steam from the generator 32, such
primary-steam being éonducted by a pipe
48 to ecoiled steam pipes 47 and 48 dis-
posed respectively in the casings 43 and
40 and econnected in series. After leav-
ing the coiled pipe 48 the primary-steam
igturn.s to the generator 32 through a pipe
The pipes 46, 47, 48 and 49 are con-
nected in series with the gemerator tuh-
ing being inferposed in the main cireu-
iatory path thereof immediately before
the thermostat is reached. That is to say
the pipe 46 1a a continuation of that part
of the generator tubing which in the con-
struetion of specification No, 384,713 con-
ducts the steam to the location of the
thermostat, and the pipe 49 has its out-
let connected to the inlet of fhat part of
the gererator tubing at which the thermo-
stat is located. The fluid (water or
steam) which. in aceordance with the in-
vepiion described in specification No,
394,713, is abstracted from a location 51
in the generator immediately below the
water level and caused to re-enter the cir-
culatory path of the generator immedi-
ately before the thermostat is reached, is
conducted from the point 51 by a pipe 50
50 as to join the steam in the pipe 49
immesdiately before such steam refurns fo
the generator to influence the thermostat.
It will be appreciated that all of the
nrimary-steam passing through the whole
cireulatery path of the generator is con-
dvotad through the coiled pipes 47 and 48,
and afects the thermosiat after beine
epoled by Teceiver-steam in the casing 43
and 40, ’

The construction illustrated diagram-
matirally in Figure 4 is in many respects
gimilar to that shown in Figure 3. In
Figure 4, however, a generator 62 of a
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horizontal type is shown embodying ther-
wostatic control of a different kind from
that shown in Figure 3. The generator
. iubing iz indicated diagrammatically at
5 53 and is supplied with water through a
feed-water inlet 54. A burner 62 projects
through an opening at one end of the
generator casing to supply the fuel for
combustion. Primary-steam produced in
the generator tubing 53 is passed through
a pipe 59 reaching into ﬁnth compart-
ments of a divided casing 68, 57, a par-
tition H8 serving to separate the compart-
nm-n{*.?1 58, BT fromhone another. . On leav-
15 ing the pipe 55 the primary-steam passes
? th.gough apthrottle valve 59 and thgn e~
enters the generator casing to pass through
a tube 60 containing & tﬁermostat of an
vrdinary construction. The thermostat is
arranged to operate suitable mechanisma in
a control box 61 so as to regulate the
supply of feed-water to the generator and
also if desired to control the operation of
the burnmer 62, After passing in contact
with. the thermostat the primary-steam
leaves the generator to be conducted by a
pipe 63 to the high-pressure cylinder 33
of the engine, The pipes 39 and 41 serve
to conduct to and from the compartment
80 56 of the casing the receiver-steam pass-
dng from the cylinder 33 to the cylinder
#4.- Similarly the pipes 42 and 44 con-
duet fo and from the compartment 57 the
‘receiver-steam passing from the cylinder
35 34 to the cylinder 35.

When the steam power systems above
described are operafing under light or
partial load conditions (which frequently
exist when driving road vehicles) the re-

40 ceiver-steam will be cooler than when
heavy loads prevail, Thus the receiver-
steam will abstract from the primary-
atesm in the steam tubes 24 and 25 shown
in Figure 1, or in the coiled pipes 47 and

&5 48 shown in Figure 3 or in the pipe 55
shown in Figure 4, a comparatively large
amount of heat. However, since the thus
cooled primary-steam in each case controls

: the thermostat the latter will operate so

50 as to reduce the supply of feed water to
the generator. The temperature of the
primary-steam used for reheating the re-
ceiver-steam will thereby be raised above
ihe normal value in order fo compensate

55 for the greater amount of heat sbstracted
from the primary-steam by the receiver-
steam. When water is present in the
recelver-steam a stll greater amount of
heat will be abstracted by it from the

60 primary-steam and the thermostat will in
this case be operated so as to cause the
temperature of the primary-steam wused
for reheating the receiver-steam to he
raised still further to compensate for the

B greater amount of heat required under

" 10

"Since the supplies of controlling

‘ously by the thermostat,

these conditions by the receiver-steam., It
will be noted that under light load condi-
tions less stemm is required to drvive the
engine and a reduction in the supply of
feed-water to the generator is desirable,
In the case also of the econstruction
ghown in Figure 3 the cooling of the
primary-steam - by the receiver-steam
under fight load couditions will iend to
lower the iemperature of the primary-
steam passing to the thermostat to a
greater extent than under heavy or
reedigm loads. Less confrolling (cooling)
fluid will therefore be required to be sup-
plied through the pipe 50 in order fo
maintain the primeary-steam delivered by
the generator at the desired temperature.
The thermostat (which gerves to maintain
the temperature of the delivered steam at
the desired level) will therefore operate in
such manner as to reduce the supply of
controlling fluid through the pipe 50.
ii)uid and

feed-water are both controlled simultane-
there will
accordingly be less feed-water supplied to
the generator, Convergely, more control-

10

‘ling fluid will be required to he supplied

through the pipe 50 under heavy than
under medium or light load eonditions and
this will result in the thermostat being
operated to supply more feed-water to the
generator.

By passing the primary-steam through
the throttle valve 26 or B9 as shown in 100
Figuves 1 and 4 before the thermostat is
reached an additional advantage is
seeured, Under light load conditions the
throttle valve 26 or 59 will be partially
closed and there will be a drop in the
temperature of ihe primary-steam across
the throttle valve. The thermostat will
consequently operate so as further to in-
creagse the temperature of the primary-
steam msed for reheating the receiver-
steam and this is desirable because lower
steam velocities of the primary and re-
ceiver-steam and the lower density of the
latter at light loads render ‘the transfer-
ence of heat to the receiver-steam more
difficult.

The construction shown in Figure 1 mav
be modified by the employment of a multi-
expansion engine having three or more
eylinders. In this case there will be two
or more helical tubes similar to the tube
17 for the recelver-steam, such tubes
beine disposed side by side with the re-
maining helical tubes in the generator.
Thus say in a triple-expansion engine the
receiver-steam from -the high-pressure
cylinder will be led through the receiver-
gfeam reheating tube 17 before passing
through the middle pressure cylinder, and
the receiver-steam discharged by the
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Iatter will be led through & second simi

iar raceiver-steam rsheating tube of helical

form before passing to the low-pressure
eylinder,

% In certain circumstances in the con-
struction of Figure 1 the thermostat tube
27 may be interposed in the pri -
gteam circuit immediately before the
throttle valve 26 is reached, and in such

10 eases the helical tube 25 in which the
primary-steam is reheated will deliver the
steam directly to the pipe 12.

In the construetion of Figure 1 it has
been found convenient to arrange that the

15 direction of flow of the receiver-steam
through the helical tube 17 shall be oppo-
site to the direction of flow of primary-
steam thromgh the tube 24, but in the
sume direction as the flow of the primary-
steam tlrough the tube 25. If deaired,
however, the direction of flow of the re-
ceiver-steam through the tube 17 or of the
primary-steam through the tube 26 may
be reversed. -

In all of the constructions described
above the thermestat may be so arranged
as partially or wholly to shut down the
burner or furnace if the steam tempersa-
tnre rigses above a safe level.

It is to be understood that the inven-
tion is mot restricted to the precise con-
structional details set forth and {hat
althoyeh the construetions described
above are particularly applicable for use
on road vehicles, they may be employed
in other eases where a compound or multi-
expansion engine is required io operate
under variable load conditions.

Having now particularly deseribed and
ascertained the nature of our said inven-
fion and in what manner the same is to
be performed, we declare that what we
claim, is:—

1. A steam power system comprising the
eombination with a compound or multi-
expansion steam engine, a steam gener-
ator for supplying the primary-steam to
the engine, and means for employing the
primary-steam before it reaches the engine
for reheating the receiver-steam passing
from one expansion stage to another in the
engine, of a thermostat for controlling the

25
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. lemperature of the primary-steam by regu-

lating the feed-water supply to the gener-
ator and means for maintaining under the
control of the said thermostat the iern-~
peraiure of the reheated receiver-steam by
passing to the thermostat primary-steam
after it has reheated the receiver-steam.

2. A system according to claim 1, com-
prising a throttle-valve for controlling the
supply of primary-steam to the engine,
which throttle-valve is disposed in that
part of the primary-steam cireuit through
which fhe primary-steam passes to the
thermostat after heating the receiver-
steam,

3. A system according to claim 1 or
claim 2, comprising a econduit through
wkich the receiver-steam is passed to be
reheated, which conduit extends along-
side of o primary steam-tube in the gener-
ator,

4. A system aceording to claim 3, where-
in the said receiver-steam econduit and
primary steam-tube are formed respec-
tively as two coils of a plural-wound
helix.

&, A sgystem according to elaims 2 and 3
or claims 2 and 4, comprising a primary
steam-conduit disposed alongside the said
primary steam-tube and receiver-steam
conduit, and serving to conduct primary-
steam from the outlet of the said throttle-
valve to the thermostat,

6. A gyalem according fo claim] oreclaim
2, comprising a casing through which the
receiver-steam is passed to be reheated,
and a coiled tube contained within the cas-
ing thropgh which tube the primary steam
is passed.

7. In a steam power aystem, the com-
bination and arrangement of parts sub-
stantially 28 shown in Figure 1, or in
Figure 3, or in Figure 4, or as modified
in Figure 2, of the accompanying draw-
ings or substantially as hereinbefore de-
seribed.

Dated this 13th day of July, 1938.
BOULT, WADE & TENNANT,
111 & 112, Ha’%og Girarden, London,
Chartered Patent Agents,

Redhill: Printed for His Majesty's Stationery Office, by Love & Malcomson, Ltd.—1934.
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[ This Drawing is @ reproduction of the Original on a reduced. scale,]
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