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PROVISIONAL SPECIFICATION

Improvements in and relating to Thermally-actuated Motive Devices

. We, Cmarius Scorr-Syern  and
Epwarn Scorr-Swerz, both of Flat 4, 47,
Linden Gardens, Bayswater, London,
W.2, both British subjects, do hereby de-

5 clare the nature of this invention to be

as follows s —" .

- This invention relates to the production

of pressure or velocity head in a fluid by

‘means of heat and has for its object to
' 10 provide improved methods and means
therefor, :

The invention is particularly applic-
able to the delivery of oil under pressure
o the vaporising jet of illuminating or
1" 15 heating apparatus using oil fuel.

Lo 'he invention consists in a thermally-
actuated motive device wherein a continu-
ously recurring intermittent local pres-

.~ sure reduction or vacuum is produced

1 20 automatically by the sudden condensation

.~ . of vapour previously generated by the
application of heat to a part of the device,
such condensation being controlled as
desired.

. 25 The invention also consists in a_ther-

. mally-actuated motive device wherein the

- eontro] of condensation is effected by the
natural, i.e. unaided, cooling of a free
surface exposed to the vapour.

80  The invention also consists in a therm-
ally-actuated- motive device wherein the
control of the condensation is effected by

_ the upsetting of a hydrostatic halance.
~_The invention also consists in a therm-

35 ally-actuated device for providing fluid

- pressure, comprising a vertical ligquii
" 7 reservoir, a_connecting tube between two

pointy - thereon, said ~tube being so

~arranged or equipped that vapour gener-

40 ated by heat applied to part of the device

is retained therein until a predetermined
space is occupied thereby (the equivalent
ricg 1f-]

volume of liquid being simultaneously
ejected from the device). : ' T

The invention also consists in ther- 45
mally-actuated apparatus including a ver. -
tical reservoir, a chambeér ¢onnected to the
top thereof, means for hesting one end
of said chamber, an enlargement in said
vertical reservoir, ar connection from said 50
vertical reservoir to an air trap by way
of a non.return valve and a rconnection tg
a source of fluid supply including g fur-
ther non-return valve. . = :

The invention also consists in “a self- 55
feeding pressure oil lamp having itg feed
supplied through heat derived from an in-
candescent mantle or the like, whereby on
failure of the mantle or the like the.oil
feed automatically stops. = = - 60

The invention also consists. in ther:. -
mally-actuated devices substantially as
hereinafter described. - :

According to the present invention ad-
vantage is taken of the physical phéno- 65
menon that when two véssels containing
a liquid having each of them a ** free sur.
face "’ in_contact with its own vapour are
connected the pressure in the whole sys-
tem is that corresponding to the vapour 70
pressure of the free surface which is sub-

~ Jected to the lowest envelope temperature. -

That is to say that however much heat is
imparted to one of them the pressure in
the combination is governed entirely by 75
the temperature of the free surface in the
cooler vessel. Now ‘the pressure of a -
vapour above a free surface in contact
with its own liquid is necessarily a definite
and different one for éach and every tem- 80
perature of the liquid. For instance at the
so-called “‘ boiling point ** of the liquid
the vapour pressure is 14.7 Ib. per square
inch absolute, whereas at temperatures
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-85
40 8, howeve: TE |
" surface which is exposed- to the. vapour
50
_;7»55;

above and below this the vépm_ﬁ -pressure
"is above and below atmospheric pressure

- respectively.

“Thus, if one of the free surfaces can be
& so controlled aitomatically that its tem-

" perature alternates between two “values
" corresponding to two pressures (above and
" ‘below atmospheric pressure respectively)
- aready means is provided for pumping oil
10 against a pressure head in spite of the
- fact that heat is continuously applied ‘to

- the other vessel. -~ - ,

% - One method of -effecting ~ this control
may be explained with reference to a
model constructed ifi glass and comprising

15

a vertical tube near_the upper end of”

which is a spherical enlargement, said

uppér end being integrally connected to-

‘the middle of an inclined eylindrieal  experimental investigation.

glass ‘vessel closed at both ends. o
- In operation this apparatus is “com-
“pletely filled with kerosene oi} and is sup-
ported with the lower end of the stem dip-

ping into a vessel containing. such oil

Heat is now applied to the lower end of

the inclined vessel. . :

20

25

~ clined vessel displacing a corresponding
- quantity of Iguid which passes out into
30

- the vertical tube T .. - :
- This continues unti] a.quantity of the
liguid- is vaporised, whereupon some of

through the lower end of the vertical tube
~ where it is immediately condensed. Con-
sequently cool liquid enters the lower end
-of "the vertical tube, which in turn con-
denses more of the vapoir, As the cool
liquid enters, however, the aréa of its free

- increases rapidly as the spherical enlarge-
- _-ment is reached and thus the rate of con-
: densation increases rapidly until a stage
" 45 is reached in-whick the whole of -the
" wvapour is entirely condensed instantane-
_ ously, thus producing a powerful and
suddén vacuum which causes the whole of
the apparatus to be entirely filled with
liquid drawn in from the reservoir.
 The inlet pipe is of somewhat restricted
- internal area of cross section so that when
-~ the pressure within the apparatus drops
- this drop eannot fully be satisfied by the
incomingrlquid, consequently a yvery sub:
-stantial and cumulative vacium isformed
in front of the liquid column; the volume
of liquid entering the stem per unit of
“time as expressed by the velocity- multi-
plied by the area of the pipe is very much.

- is_capable of being generated (by the
source of heat) in the same unit of time.
‘Consequently the return of liquid does not

S 85 _cease at its entry into the inclined vessel,

- Vapour will form at- ,’c—he—'foﬁ rof‘ tiirewin'-r

the reservoir through the lower end of

the vapour is driven out by expansion -

‘greater than the volume of vapour which.

but completely floods it @s stated above,
thus producing conditions analogous to
. those originally obtaining, viz. a system
completely full of liquid, but at a tem-
perature below that corresponding to at-
mospheric pressure. - .
_ This cycle of operations continues as
long as heat is supplied to the inclined
vessel, the outgoing stroke being found
in’ practice to be comparatively slow but

the recoil stroke, the moment the free sur--

face spreads to the full area of the
spherical enlargement, accelerating to
such a speed that the remaining operation
- of completely filling the system takes a
-.very smal] fraction of a second, and is cer-
" tainly much too fast for the eye to follow
when glass apparatus has been used in

-~ In utilising this intermitténtly pro-
_duced vacuum to apply a positive pressure
for any desired purpose, it is convenient
to comnect the stem to an duxiliary
echamber embodying an inlet non-return
valve, the entrv to which is by way of a
further stefi- dipping in the . reservoir.
This auxiliary chamber embodies also an
outlet tube controlled~by a further non-
return valve communicating-by way of an
air vessel with the apparatus to-which the
positive pressure is to be applied. ~.__

70

80
85
90

95

The inlet opening is preferably somé—

~what bigger than the outlet opening.
The positive pressure is caused by the

boiling of the liquid at the stage where 1

only one free surface (this being then the
governing one) exists. As soon as the other
free surface which is not ~subjected to
extraneous heat is developed the pressure

is governed by this secondary tempera- 1

ture. This is of course subject to heating
from the distillation effect and cooling
of its envelope and when the cooling gaing
over the heating sufficiently to lower its
- vapour pressure below that corresponding
-to atmospheric pressure the reversal, or
return flow, starts. . .
- It has been found experimentally that
it is possible to dispense with the outlet

00

valve provided that the bore of the tube 115

at the point where the outlet. valve would
normally be placed is a great deal less

than the bore of the inlet valve opening.

- . The foregoing describes the invention
in general terms only.
obvious theoretically and has been proved
in practice that the action depends pri-
‘marily upon the change of area at the
right moment of the free surface of the

It is, however, 120

- fluid piston, and that ag far as the recoil 125

stroke is concerned the smaller the entry
to. the bottom of the stem in’ relation to
- the cross-sectional area of the spherieal
enlargement the greater the vaguum in-

duced in the apparatus until a limit is 130
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reached -in which, although the velocity
due to the vacuum is enormous, the
volume passing is too small to overtake
the rate of vapour generation and the
5 vessel fails to become completely flooded,

i.e. the recoil is incomplete. It is found

that if the minimum effective heating
surface, which is the chief controlling
factor of its rate of evaporation at the

10 critical moment when liquid enters, is
made the same as the maximum -cross-
seéctional area of the spherical enlarge-
ment, sure and certain completion of the
recoil stroke is obtainable if the area. con-

15 trolling the rate of entry to the latter is
about 1/60th this said .cross-sectional
area. However. since a wide variation in
all these relations is permissible before
failure to refill results, it is sufficient to

90 arrange that the area controlling the entry
of. liguid - into the stem ig substantially
less than. the cross-sectional area of the
enlargement, itself. As regards the tube
joining the enlargement to the inglined

95 chamber, so long as itg cross-sectional
area is not less than that controlling the
entry to the stem (when it would usurp
the .controlling function) its dimensions
are dictated by - considerations entirely

30 subsidiary fo the main prineiple.

The theory-of the apparatus as so-far
set forth tacitly assumes the use in con-
struction - of material whose thermal
characteristics in no way modify adver-
35 sely the main principle, but sinee no
. material is completely devoid of thermal
properties such as conductivity and ther-
ma} capacity means have to be employed
to render the influence of these properties

40 négligible. Tdeally the condensing portion
of the apparatus should be constructed
of a material whose conductivity is negli-

. gible, that is to say that heat stored in
the walls on the outward stroke should not

45 influence in any degree the temperature
of the surface on the recoil stroke, and
heat should not be allowed to pass to it
by the conduectivity of its junction with
the vapour generator portion which would

50 augment this storage.

It will be wunderstood that in the
apparatus so far deseribed the tempera-
ture of the free surface effecting conden-
sation is controlled by a purely physical

55 phenomenon, i.e. the dissipation of heat
by natura] means, but it is to be under-
stood that ofher means of control may be
employed. For example the upsetting of

a. hydrostatic balance may be employed to

60 effect the necessary control. .

" In one manner of-operating in accor-
.dance with this principle a vertical tube
fitted with a non-return outlet valve “at

" its upper. end and a similar inlet valve

. 65 at its lower end is provided. ©o

A by-pass connection is provided which
at its upper end is connected to the ver-
tical tube near the outlet valve, while the
lower end of the by-pass tube is connected
to the vertical tube at a point near and 70
above the inlet valve. The lower end of the
vertical tube or an extension thereof dips
into a reservoir of oil and the outlet valve
communicates by way of an air vessel (to
equalise pressure) with a fuel jet associa- 75
ted with an incandescent mantle.

As regards a by-pass tube this is formed:
of two tubes of different cross-sectional
area, the upper portion being considerably
smaller than the lower. Furthermore the 80
lower portion of the by-pass tube embodies
an inverted U bend, the limb of which re-
mote from the vertical tube being shorter
than the other limb and the connection of
the upper portion of the by-pass tube to 85
this shorter limb being made at a point
at some little distance from the closed end
thereof. ,

Means are provided for heating this
closed end, for example by disposing this 90
end adjacent the aforesaid incandescent
mantle or by conducting heat. from the
latter by way of suitably econducting
metal conducting pieces.

In operation, assuming the whole sys- 95
tem is working correctly some heat from
the mant]e heats up the oil and the vapour
collects at the bend of the inverted U tube
gradually increasing in quantity unti] the
level (which is the same in both limbs of 100
the inverted U tube) falls to the level of
the connection of the upper portion of the
by-pass tube. Meanwhile fluid has been
ejected through the outlet non-return
valve owing to the increase in volume due 105
to the vapour formation. Pressure is thus
maintained upon the fluid feeding the
burner- jet, the air chamber serving to
smooth off irregularities.

As soon ag the level in the connection 110
to the upper by-pass section is reached the
vapour travels upwards therein and this
upsets the hydrostatic balance between the
main vertical tube and the by-pass sec-
tion, so that the fluid from the former 115
flows into and floods the latter, the vapour
previously forming the contents of the
latter becoming naturally displaced and
assembling at the highest level in the sys-
tem, i.e. that portion of the vertical tube 120
in the vicinity of the junction of the upper
by-pass tube and hence above a free sur-
face of cold fluid ereated by the fall in
level due to the-rearrangement of level in
accordance with a restored balance. 125

Contact between the vapour and the
cold free surface produces condensation
and a vacuum is created which can only
be satisfied by an inflow of cold oil from -
the reservoir. o - 130
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This fluid entermg in the wclmty of

‘the free surface produces a cold layer

_which makes the vacuum cumulative and

-very powerfal, and in fact admi{s of a con- -

-5 siderable vertical distance. bétween the
fluid reservoir and the fuel jet, - '

Tt is-to be understood that the vapour

may be -allowed to-bubble up through the
liquid in the upper portion of the ver-
10 thal tube, the bubbles.creating a number

of free surfaces instead of a free surfaee :

in g -horizontal plane.” -

. Alternatively the incoming Gold ﬂuld 7

: mav enter the vertical tube at other points,
15 e.g: at a point aboye the level of the junc-

tion with the upper by-pass tube when it -

would fall through the space momentarily
" created by the fall in level which aceurs

as above explamed When balancing
20 opera,tep

One cycle of operaﬁons is now com-.

pleted and in practice this cyele recurs
automatically with regularity, the fluid
fugl byrner thus automatically causing the
9% mnecessary fluid pressure for its own opera-

tion fo resul entirely automatically and
mthout the necessity for any : 1111t1a1 pres-

sure 1o start the burner,

o In order to commence operatlons it is
30 only necessary to apply heat €0 the closed., -

end of-the lower by-pass portion..

According to a modification a. vertlc;ml )
tube is provided as before and. is furo -

-~ nished with a by-pass ccnnection compris-

35. ing a plain” fube whose-conuection to the -

yertical tube.is controlle& by a: gravity
_.non-return valve, -
“arranged to be heated near its lower end,
“the action being such. that the generated
40 vapour is caused to lift the non-return
~valve as soon as the hydrostatic balance is
“-npset, whereupon cool- ligwid enters -the
lower by-pass connection and the sudden
~ vacuum -produced effects an. induction of

45 fresh Tiguid -from =z reservoir inio which

the lower end of the vertical- tube (or a
depending extension. thereof) dips, where-

as generation of vapour effects a discharge -

=of liquid- ’thmugh the ouﬂet non-return
50 valve

operatmg' upon the principle embodied in
- the last-described example a vertical tube,

- non-retum valves and reservmr are pro-',. _

This by-pass tube 1§ -

Acoordlﬁg toa further modlﬁsatmn also P

vided “as before and a by-pass tube con- 58
nected to this pipe is arranged to be
heated at about the middle of its length.
-Near the lower end of the by-pass tube a
closed vessel is interposed, the pipe con- -
neetions to and from it being disposed 66
near its lower end. This closed vessel is

furnished with a partition extending

nearly to the top of the vessel and a

sy phon tube serving to provide inter-
mittens liquid commumca‘uon between the 65
two sides of the partition is provided.

The short limb of this syphon termin-
ates on the side of the pariition adjacent
the lower connection of the by-pass tube
to the vertical pipe, while the Tong syphon 70

" limb teérminates on the other side of the

partition.

The by-pass tube is formed with " a
small inverted U tube portion near its
upper connection to the vertica] tube, in 75
which portion the generated vapour
collects until the levels of liquid in con-
tact therewith fall to-such an extent das to

‘permit access of the vapour to the cool

free surface represented by the liquid in 80
the vertical tube. -As soon as this oceurs
condensation of vapour ensues with con-

“sequent, disturbance of hydrostatie level .

between the liquid on the two sides’ of the
partition in the closed vessel. - 85
- This action recurs until the balance is
so far disturbed that the syphon is primed,
whereupon cool liquid flows through the

Syphon and complete ﬂoodmg; of the by-

pass tube takés place. - 90
- It will be appreciated that accordlng to
the present invention the “continuous

-application of heat, which may be derived
_from Hame contact radiation from an in-

candescent body or other suitable means, 95

" causes Intermittent aetion -ih “eontradis- .

{inction to eirculation such™ ag “obtains

_under the application of heat to ofdinary

vaporising apparatus and the present in- -
vention comprehends means for generat- 100
ing pressure and ejecting part of the fluid -
contents of the apparatus and then auto-
matlcally reducing pressure and recharg-

*. Ing the generator with-fluid, and these
,functlons are carried out-without pumps 105
or. pistons or like operative mechanism.

Dafced this 9th day of November, 19,.6
MARKS & CLERK -

R COMPLETE SPECIFIOATION (AMENDED)

Improvements ln and relatmg to- Thermally-actuated Motlve Dev:ces -

- W'e (}Hmmzs

* "Lixden Gardens,’ B&yswafer London,
110 W.2, both: Brlhsh ‘subjects,” do_hereby de~
clare the na’cure of ﬂns mventron and in-.

SCOTT—SNELL and._
EDWARD bGOTT-SNELL ‘both of Flat 4 47,

“what manner-the samé is to- ‘e performedn
“to be partmulaﬂy ‘deseribed- and ascer--
“tained in and by - the followmg sta’te-r

ment:— . 115
Thls«mventlon rela’ces to the produc’uon ,
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Reins

of pressure or velocity head in a fluid by
means of heat and has for its object to
provide improved methods and means for
therefor,

5  The-invention-is-partieulasly--applicable
%o the delivery of oil under pressure to the
vaporising jet of illuminating or heating
apparatus using oil fuel.

The invention consists in a thermally-

10 actuated motive device for the delivery of
ol under pressure to the vaporising jet of
uminating or heating apparatus using
otl fuel comprising a liquid fue] contain-
ing tubular conduit continuously supplied

15 with heat so disposed that the liquid con-
tinuity is broken by vaporisation of a
portion of the liquid fuel until a suffi-
ciency of vapour is produced to cause con-
tact thereof with a section of the device

20 cool encugh to cause condensation, the
resulting vacuum producing an influx of
liquid fuel to replace that ejected by the
vapour which was formed.

The invention also consists in a ther-

25 mally-actuated motive device, for the de-
lwery of 01l under pressure to the vaporss-
myg jet of Wluminating or heating appar-
atus using oil fuel comprising a liquid

- fuel containing tubular conduit continu-

80 ously supplied with heat so disposed that
the- liquid continuity is broken by
vaporisation of a portion of the liquid
until cooling of a free surface of the liquid
exposed te the vapour occurs adequate

85 to initiate condensation, the resulting
vacuum producing an influx of liquid fuel
which replaces that ejected by the vapour
which was formed. ) '

) The invention also consisty in a ther-

40 mally-actuated motive device for the de-
livery of 01l under pressure to the vaporis-
ing jet of Wlluminating or heating appar-
atus using otl fuel including a heat-
recelving section so constituted that

45 vapour generated therein is retained while
liquid fuel is ejected until the level of
liguid falls to a predetermined extent,
which enables the vapour to be conveyed
eseape through a passage then uncovered,

50 and enter te-Hlow-imte g condenser, where-
by ejection and influx of liquid fuel hav-
ing -access to the device is produced alter-
nately without the need for positively
operated parts.

55 The invention also consists in a ther-
mally-actuated motive device for the de-
livery of 0il under pressure to the vaports-
ing jet of tlluminating or heating appar-
atus using oil fuel including a heat-

60 receiving section in which vapour is re-
tained, while liquid fuel is ejected, until
the hydrostatic balance of a liquid fuel
container connected to the device is upset,

- whereupon a liquid flow is set up which

65 ejects the vapour to & condensing section

and replaces it with liquid fuel..

The invention also consists in a ther-
mally-actuated device for the delivery of
otl under pressure to the vaporising jet of
tlluminating or heating apparatus using 70
ctl fuel, for--producing - reeuzsing-—eyole
of--fluid--pregsuze--followed--by—a—sudden
pressuro—reduetion, comprising a ver-
tical liquid fuel reservoir, a con-
necting tube between two points there- 70
on said tube being so arranged or
equipped ‘that wvapour generated by
heat applied to part of the device
is retained therein until a predetermined
space is occupied thereby (the equivalent 80
volume of liquid fuel heing simultane-
ously ejected from the device), whereupon
Ppassage of vapour through said connecting
tube and into contact with a cool free
surface ensues and rapid condensation is 85
initiated. '

The invention also consists in g ther-
mally-actuated motive device for the de-
livery of ol under pressure to the vaports-
wng jet of illuminating or heating appar- 90
atus wsing oil fue] including a verfical
reservoir connected by way of a non-
return valve to a liquid fuel supply
source, a chamber connected at a point
between its ends through a small bore tube 95
to a point on said reservoir, s connection

__including an inverted U bend between the

“upper end of said chamber and a further
and lower point on said reservoir, means
for continuously heating the lower end of 100
said chamber, and a connection from the
upper end of said vertica] reservoir in-
cluding a further non-return valve to the
pump discharge outlet. :

Tho-invention-alsc-eonsists-in-a-liquid-fuel 105
foeding-devieo—operatingin—the-mannes seb
forth--gbove--comprising-a—tubular-cloment
eontaining-lignidfuel and heving aheated
zone—and —a—ocoolod—zone,—ssid-tubunlax
cloment-beingadepted-eutomaticalls to-foed 110
Liguid--fucl-undespressure—snd to-drawin
furthor liquid-fuel-alternately.

The invention also consists in a ther-
mally-actuated motive device for the de-
lLivery of oil under pressure to the vaporis- 115
ing jet of illuminating or heating appar-
atus using o0l fuel including means which
cause a heated section to be charged -
intimately with liquid fuel and which
cause fluid to be expelled therefrom, said 120
means comprising automatic valves which
mechanically arrest circulation with an
adjacent liquid fuel container, wuntil a
predetermined change in hydrostatic
head occurs. 125

The invention also consists in a self-
feeding pressure liquid fuel lamp. operat-
ing in accordance with any of the preced-
tng seven paragraphs having ity feed
supplied through heat derived from an in- 130
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‘candescent mantle or the like, whereby on

-~ failure of the mantle or extinguishing of

the light the liquid feed automatically
ceases. - o ’

5 The invention also ‘consists in ther-

mally=actuated fuwel feeding devices sub-
stantially a5 heréinafter- -deseribed with

zeference to the accompanying drawings:
- quantity of liquid which passes out into

© .. According to the present invention ad-

" 10 vantage is taken of the physical pheno-

merion that when twe or morg vessels con~

taining a liquid having each of them a -

¢ free surface’’ in contact with its own
yapour.are connected the pressure in the

.15 whole system is that corresponding to the

“vapour pressure of the free surface which

is subjected to the lowest temperature.-

That 1s to say, that however much heat is
jmparted to one of them the pressure in

" 90 the combination is governed entirely by

the temperature of the free surface in the
- enoler vessel. Now the pressure of a vapour
above a free surface in contact with its
own liquid is necessarily a definite and

-95 different one for each and every tempera-

“fure of the liquid. For instance at the so-
ealled ““boiling point ”’ of the liquid the
vapour pressure is 14.7 Th. per square inch
" absolute, whereas at temperatures above

- 30 and below this the vapour pressure is

above and below atmospheric pressure re-
spectively. :
Thus, if one of the free surfaces can be

sa eontrolled automatically that its tem-
g5 perature alternates between two values

corresponding to two pressures (above and
below atmospheric pressure respectively)
a ready means is provided for pumping

. oil against a pressure head in spite of the

40 fact that heat is continuously applied to
- the other vessel, ~ 7 7 ) T
Referring to the accompanying dia-
grammatic drawings:— '
Figure 1 is an esplanatory sketch illus.

45 trating. the majn principle underlying the

- present invention. - - )
~ Figure 2 is a modification of Figure 1.
~ Figure 3 represents in secticnal eleva-
tion a convenient practical construction of

L 50 self-feeding pressure oil lamp.
Figure 4 is » sectional plan on the line

11 of Figure 3. - :
Figures.5 to 8 are explanatory sketches

- illustrating the method of free surface
55 temperature control employed in Figures
3and 4. : :
One method of effecting this control

may be explained with -reference- to
Figure 1 which illustrates a2 _model con-

60 structed in glass and comprising a ver-

tical tube @ near the upper énd of which

"is a spherical enlargement b, said upper
end being integrally connected to the
middle of -an inclined cylindrical glass

65 vessel ¢ closed at both ends. :

In operation this apparatus is com-

- pletely filled with kerosene oil and is sup-

ported with the Jower end of the stem dip-

ping into a vessel containing  such oil.
- Heat is-now applied to the lower end of 70

the inclined vessel ¢.
~ Vapour will form af the top of the in-
clined vessel ¢ displacing a corresponding

theé reservoir d through the lower end of 75
the vertical tube.

This continues until a quantity of the
liquid is vaporised, whereupon some of
the vapour is driven out by expansion :
through the lower end of the vertical tube 80
where it 18 immediately condensed. Con-
sequently cool liquid enters the lower end
of the vertical tube a, which 1n turn con-
denses more of the vapour. - As the cool
liquid enters, however, the area of its 85
free surface which is expesed to the vapour
increases rapidly as the spherical enlarge-
meng b is reached and thus the rate of con-
densation increases rapidly unti] a stage

"is reached in which the whole of the 90

vapour is entirely condensed instantane-
ously, thus produeing a powerful and
sudden vacuum which causes the whole of
the apparatus to be entirely filled with
kerosene drawn In from the reservoir. 95
{The inlet pipe @ is of somewhat re-
stricted internal area of cross seetion so
that when the pressure within the appar-
atus drops this drop eannot fully be satis-
fied by the incoming liquid, consequently a 100
very substantial and cumulative vacuum
is formed in front of the liguid column;
the volume of liquid entering the stem a
per unit of time as expressed by the
velocity multiplied by the area of the pipe 105
is very much greater than the volume of
vapour which 1is capable of being gener-
ated (by the source of heat) in the same
unit of time. Consequently the return
of liquid does not cease at its entry into 110
the inclined vessel, but completely floods
it as stated above, thus producing condi-
tions analogous to those originally obtain-
ing, viz., a system completely full of
liquid, but at a temperature helow its 115
normal boiling point. I
This cycle of operations continues as
long as heat is supplied to the inclined
vessel ¢, the outgoing stroke being found
in practice to be comparafively slow but 120
the recoil stroke, the moment the free sur-
face spreads to the ful] area of the spheri-
cal enlargement, accelerating to such a
speed that the remeining - operation of
completely filling the system takes a very 125
small fraction of a seeond, and is cer-
tainly much toc fast for the eye to follow
when glass apparatus has been used in
experimental investigation. ,
In utilising this intermittently pro- 130
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duced vacuum to apply a positive - pres-
sure for—-any--desired--purpese it is con-
venient ‘as illustrated in Figure 2
1o connect the stem to an auxi-
liary chamber ¢ embodying an inlet mon-
return valve £, the entry to which chamber
e 1s by way of a further stem 4 communi-
eating with a reservoir (not shown). This
auxiliary chamber e embodies also an out-
let tube i controlled by a further non-re-
turn “valve j communicating with the
apparatus to which the positive pressure
is to be applied; an air vessel being inter-
posed if desired.
_ The inlet apening g is preferably some-
what bigges-than the outlet opening .
The positive pressure is caused by the
boiling of the liquid at the stage where
only one free surface (this being then the
governing one) exists. As soon as the other
free surface which is not subjected {o ex-
traneous heat is developed the pressure is
governed by this secondary temperature.
This is of course subject to some heating
from the distillation effect and to some
cooling of its envelope and when the cool-
ing gains over the heating sufficiently to
lower the vapour pressure below that cor-
responding to atmospheric pressure the re.
versal, or return flow in the stem o com-
mences. :
It has been found experimentally that
it is possible to dispense with the outlet
valve j.provided that the bore of the tube
¢ at the point where the outlet valve
would normally be placed is a great deal
less than the bore of the inlet valve open-
ing. -
The foregoing describes the principle
upon which the invention is based in
general terms only. Tt is, however, obvious
theoretically and has been proved in prac-
tice that the action depends primarily
upon the change at the right moment of
the area of the free surface of the fluid

-piston, and that as far as the recoil stroke

is concerned the smaller the entry to the
bottom of the stem in relation to the cross-
sectional area of the spherical enlarge-
ment the greater the vacuum induced in
the apparatus until a limit is reached in
which, although the velocity due to the
vacuum is enormous, the volume passing
is too small to overtake the rate of vapour
generation and the vesse] fails to become
completely flooded, i.e. the recoil is in-
complete. It is found that if the minimum
effective heating surface, which is the
chief controlling factor of the rate of
evaporation at the critica] moment when
liguid enters, is made the same as the
maximum cross-sectional area. of . the
spherical enlargement, sure and certain
completion of the recoil stroke is obtain-
able if the area controlling the rate of

entry to the latter is about 1/60th of this
said cross-sectional area. However, since
a wide variation in all these relations is
permissible before failure to refil] results,
1t is sufficient to arrange. that the area
controlling the entry of liquid imto the
stem. is substantially less than the cross-
sectional area of the enlargement itself.
As regards the tube joining the enlarge-
ment to the inclined chamber, so long as
its cross-sectional area is mot less than
that controlling the entry to the stem
(when it would wusurp the controlling
function) its dimensions are dictated by
considerations entirely subsidiary to the
‘main. principle. .

The theory of the action of the appar-
atus as so far set forth tacitly assumes the
use in construction of material whose
therma] characteristics in no way modify
adversely the main principle, but since
no material is completely devoid of ther-
mal properties such as conductivity and
thermal capacity means have to be em-
ployed to render the influence of these pro.
perties negligible. Ideally the condensing
portion of the apparatus should be con-
structed of a material whose conductivity
is negligible, that is to say that heat
stored in the walls on the outward stroke
should not influence in any degree the
temperature of the surface on the recoil
stroke, and heat should not be allowed to
pass to it by the conductivity of its june-
tion with the vapour generator portion
which would augment this storage. -

In the apparatus so far described the
temperature of the free surface effecting
condensation is controlled by a purely
physica] phenomenon, i.e. the dissipation
of heat by natural means, but it is to be
understood that othér means of control
may be employed, particularly when it is
desired to construcy the apparatus of metal
possessing quite considerable heat conduc-
tivity. For example the upsetting of a
bydrostatic balance may.be employed to
effect the necessary control.

In one manner of operating in accord-
ance with this hydrostatic balance control
principle, ags illustrated in Figures 8 and
4, a system m, n, o, p is provided, the
vertical portion y communicating through
a non-return outlet valve g at its upper
end with a chamber » by means of a pipe
s. : .

A frame plate £ forms part of the wall
of the conduit p and also part of the wall
of a further conduit u, the latter com-
municating with a vessel v containing a
filter w by way of a non-return valve z.
A communicating-hole y and g fine air
escape hole z ag shown in Figure 3 are pro-

vided in the plate ¢. -
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The chamber r contains g tubulaf mem- 130
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ber 2 closed at its upper end to act as a
_pressure huffer air vessel and is connected
freely at its upper end to a jet 3 whose
nozzle is provided with a tapered needle
5 5 on a spindle¥ operable by a cam 6. This
chamber, as well as the chamber o
separately communicates with duets 7 and
8 respectively in a casting 9. The former
duet may be closed (as shown in Figure
3) or may be placed in communication
" with either duct 11 or duct 8 by means of
a cock 16, while the latter dyct is in con-
stant communication with the inlet duct
10 which is connected to an oil supply
15 source (not shown). The jet discharges in-
to a mixing chamber 12 from which an in-
verted mantle 13 is suspended, air enter-
ing at 14. - L
Heat is conducted to the lower end of
90 the tube m through an arm 15 formed
conveniently of copper. o
. Any tendency for solid carbon to be de-
posited within the tube m_after pro-
longed use may be prevented by ensuring
that the tube m is periodically flushed
out by the incoming oil from tube n. This
may be arranged by suitably shaping the

10

.25

in. - !
" Pigures 5—38 illustrate diagrammatic-
ally the system #, m, 0, p embodied in the
construction according to Figures 8 and
4, the lower end of the pipe p being

30

assumed to be in direct gommunication

with an oi] reservoir, while the non-re-
turn valves ¢ and z and the inlet duct =
are omitted for clearness.” - _
Referring to Figures 5—8 the action
may be explained as follows: o
" Heat is continuously applied to the
lower end of the tube m, the whole sys-
fem being assumed to be full- of, say,
kerosene oil, 0Oil vapour commences to
= form ab 17 (Figure 5) and the conditions
45 tepresented in Figure 6 are produced,
" ¢il having been discharged from the
upper end of p corresponding to the
volume of vapour so far generated in m n.
_ The hydrostatic head supported by the
resistance to hydraulic flow wn the smaller
tube 0 FapouE-pres eil is repre-
sented by 7. _ o
. As heating proceeds vapour enters the
tube & (of smaller cross-sectional area
than ‘p, m or.m) and the bulk of ths
vapour 1s conveyed therethrough owing ta
the prevailing hydrostatic head which
effects a clockwise cireulation within the
tubes o, p and n. - This circulation con-
tinues until the cool kerosene in the tube
o flows over the bent poriton uniting the
 tube n with the tube m. This couses &
wery rapid, condensation of the wvapour
such, that the whole space within the tubes
65 m and n is completely filled with cool

35

50
55

60.

" gusteined--unkil-

tube m or by providing a deflector there-

Lerosene once more. Meanwhile the vapour
in o is condensed substantially simul-
taneously by contact with the cool free

" surface of the otl within the pipe p. &
/ 0 et . hoad

ropidly —inereasing—hyd 70
-~FeipotE--passes—out--of--the
uppez--end—of--the—tube—s—to—be-sondensed

] by—-the-—new--eeel—ifee——mhee--e#-the--eﬂ

within-the-pipe——Immedistely-$ This con-
densing action eemmenees—there—is—en 75
jmmediate—reduction—of —pressure—within
tho-vapour—filled-space--in--the—tubes—o;;
and #which--is--aeeempanied—by effects a
rapid inflow of cool kerosene te—the—tube

Lis bei o5

a-from the supply source, ki 80

ropid—eondensation—of —the—vape
that—the-whele--space—within--the--tuabes—ms
and-#-is-eompletely-filled--with-eool-lero-
SoRO-OROO—IMOTS,

Tho—ent rosene-te-the-tabe-n
to--sabisty--the--sudden reductionin-vopous
prossureis fo the tube n and to any other
space ocoupied by vapour iw the process of
condensation such as the tube o of such
rapidity that the momentum of the
column effects a flushing of the tubes n,
m and o, thereby rendering extremely re-
mote any chance of a stoppage due to
foreign matter occurring in the tube o.
This efféct is facilitated by suitably shap-
ing the inlet orifice ¥ (Figure 3). ,

Tt will be noted that the fluid enters the 100
tube w (Figure 8) in the vicinity of the

85

90

95

said upper free surface which is produced

a.nd1 thus ensures that this region remains
cool. |

The vapour passing through the tube o 105
may be allowed to bubble up through the
liquid in the upper portion of the vertical
tube p, the bubbles creating a number of
free surfaces instead of a free surface in a
horizontal plane.

One cycle of operations is now com-
pleted and in practice this cycle recurs
automatically with regularity, the fluid
fue]l burner thus automatically causing
the necessary fluid pressure for its own 115
operation to result entirely automatically
and without the necessity for any imitial
pressure to start the burner. :

In order to commence operations it is
only necessary to apply heat to the closed 120
end of the lower by-pass portion, when,
as soon as the pumping action commences,
the mixture entering the mantle 13 may
be ignited. :

The heat of the latter then maintains 125
the pump in operation without further
attention.

- In order to fill the apparatus with oil
initially the cock 16 is turned through

110
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- half a revolution, thereby placing the
ducts 7 and 11 in communieation. A hand
suction pump or other convenient device
may now be applied to 11 and operated

9 until filling is complete by means of fuel
drawn in through the duet 10.

In order to extinguish the lamp it is

merely necéssary to turn the cock 16 so as

*'to place the ducts 7 and 11 in communi-

10 cation with the atmosphere whereupon the
small amount of fue] in the reservoir

flows out through 11 and the feed pressure -

is released. =

It will be appreciated that the system
15 will operate even with the fue] supply re-
- servoir disposed at a level considerably
helow the lever of the fuel nozzle outlet
and furthermore that since the pipe con-
necting the duct 10 with the fuel supply
20 reservoir is always under reduced pres-
sure (below atmospheric pressure) there is
no escape of oil in the event of a breakage

or leakage in this pipe. _

In some cases we may provide some

95 convenient means for adjusting the quan.
tity of oil pumped in unit time, e.g. a by-
pass pipe connection between the reser-
voir r (Kigure 3) and the duct 8, such. can-
nection inecluding an adjustable spring-

30 loaded valve.

It will be appreciated that according to
the present invemtion the continuous
application of heat, which may be derived
from flame contract, radiation from an

35 incandescent body or other suitable means
causes intermittent action in contradis-
tingtion to circulation such as obtains
under the application of heat to ordinary
vaporising apparatus and the present in-

40 vention comprehends means for generat-
ing pressure and ejecting part of the
liquid fuel #wid contents of the apparatus
and then automatically reducing pressure
and recharging the generator with liguid

45 fuel #wid and these functions are carried

- out without requiring positively operated
parts.

Having now particularly deseribed and
ascertained the nature of our said inven-

50 tion and in what manner the same is to be
performed, we declare that what we claim
is 1 —

1. A thermally-actuated motive device
for the delivery of oil under pressure to

55 the vaporising jet of illuminating or heat-
ng apporatus using otl fuel .comprismg
a liguid fuel containing tubular conduit
continuously supplied with heat so dis-
posed that the liquid continuity is broken

60 by vaporisation of a portion of the liquid
fuel until a sufficiency of vapour is pro-
duced to cause contact thereof with a sec-
tion of the deviece coo} enough to cause
condensation, the resulting vacuum pro-

65 ducing an influx of liquid fuel to replace

that ejected by the vapour which was
formed.

2. A thermally-actuated motive device
or the delivery of oil under pressure to
the waporising jet of illuminating or 70
heating apparatus using 0il fuel compris-
ing a liguid fuel containing tubular con-
duit continuously supplied with heat so
disposed that the liquid continuity is
broken by vaporisation of a portion of the 75
liguid until cooling of a free surface of
the liquid exposed to the vapour oceurs
adequate to initiate condensation, the re-
sulting vacuum producing an influx of
Biquid fuel which replaces that ejected by 80
the vapour which was formed.

3. A thermally-actuated motive device,
for the delivery of oil under pressure to

‘the wvaporising jet of dluminating or

heating apparatus using 0il fuel includ- 85
ing a heat-receiving section so consti-
tuted that vapour generated therein is re-
tained while liquid fuel is ejected until
the level of liquid falls to a predetermined

extent, which enables the vapour to e 90 .

conveyed eseape through a passage then
uncovered and enter to—flew—inte 5 con-
denser, whereby éjection and influx of
liquid, fuel having access to the device are
produced alternately without the need for 95
positively operated parts.

4. A thermally-actuated motive device
for the delivery of oi] under pressure to
the vaporising jet of illuminating or heat-
ing apparatus using oil fuel including a 100

eaf-receiving section in which vapour is
retained, while liquid fuel is ejected,
until the hydrostatic balance of a'liquid.
fuel container connected to the device is
upset, whereupon a liquid flow is set up 105
which ejects the vapour to a condensing
section and replaces it with liquid fuel.

5, A thermally-actuated device for the
delivery of oil wunder pressure to the -

vaporising jet of illuminating or heating 110 -

apparatus using o1l fuel for-produeinga
Poourzing--oyele--of--Huid--oressure--followed
by—e-suddenpressure-reduction. compris-
ing a vertical liquid reservoir, a connect-
ing tube between two points thereon, said 115
tube being so arranged or equipped that
vapour generated by heat applied to part
of the device is retained therein unti] a
predetermined space is occupied thereby
(the equivalent volume of liquid being 190
simultaneously ejected from the device),
whereupon passage of vapour through
said connecting tube and into contact with
a cool free surface ensues and rapid con-
densation is initiated. '
6. A thermally-actuated motive for the
delivery of oi] under pressure to the vapor-
sing jet of illuminating or heating
apparatus ustng oil fuel device including
a vertical reservoir connected by way of 130

125
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- a non-return valve to a liquid fzel supply
source, a chamber connected at a point
between its ends through a smal] bore
‘tube to a point on said reservoir, a con-

5 nection including an inverted U-bend

. between' the uppér end of said chamber
~and a further and lower point on said
reservoir, means for continuously heating

the lower end of said chamber, and a con-

10 nection from the upper end of said verti-
cal reservoir including a further non-
,i?e;fum' valve to the pump discharge out-

et. .

‘15 prising-a—tubulercloment—contsining Hquid
end--5--eocled--zone,--seid--babulaz--clement
being-adepted-autematioally to—feedliquid

- fuel-under-pressure-and-—to-drew—in—fusther
' . scribed with reference to the accompany-

. 90 Lgquid-fuel-slternately.
- 78 A thermally-actuated motive de-

~ vice for the delivery of oil under pressure
to. the vaporising jet of illuminating or

- hédtiﬂg appardtus using oil -fuel includ-

ing means which cause a heated section 25

to be charged inbimeately intermittently
with liquid fuel, and which cause fluid to
be expelled therefrom, said means com-
prising automatic valves which mechanie.
ally arrest circulation with an adjacent 30
liquid fuel container, until a predeter-

_mined change in hydrostatic head gccurs.

7.—A liguid—fuclfoeding —device—eom-

89. A self-feeding pressure liguid fuel
lamp operating in aceordance with any of
claims 1—8 having its feed supplied 35
through heat derived from an incandes-
cent mantle or the like, whereby on
failure of the mantle or extinguishing of -

‘the light the liquid feed automatically

ceases. , 40
910. Thermally-actuated fuel feeding
devices substantially as heréinbefore de-

ing drawings, : ,
Dated this 21st day of May, 1927,
MARKS & CLERK.

Leamington Spa: Printed ”for Hig Majesty’s étatigherry, Office, by the Courier Press.—1835.



283,681 AMENDED SPECIFICATION

[PIP08 PEINPaL D UG JOUUGAIY FYI JO U PO T 2 brawoag snyp '/




! SHEET

Malby & Sons, Photo-Lith.




! SHEET

283,681 AMENDED SPECIFICATION

IR THHEMN UR 3,
i OO O A HHITH I G
AT inHT R e Y TR ET T
utantnedisee PR R R ) N -Hﬁ']"t:|"""||ll‘:l'|"':‘
it Y
it

kY
|"|I'[|‘|il|l|l IR R RRH |-”ﬁ'7| T - T
IHIHRIRH HTTHTRTHTITH Il RSN
'.\’ IHISHRHIHE HHSTHITHRHH] .,.m:t!;,:,:,“!:,l
1

[P100s poonpat v uo by sy g0 uonrnpatdar v s2 5018047 STYL 7

Maiby & Sons, Photo -Lith




	Bibliography
	Amendment
	Description
	Claims
	Drawings

