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'PROVISIONAL SPECIFICATION.

An Improved Method

I, Grorer Coxstantrnusco, of  Car-
men Sylva”’, Beechwood Avenue, Oat-
lands Park,” Weybridge, in the County of
Surrey, a subject of the King of Greaf
Britain and Ireland, do hereby declare
the nature of this invention to be as
follows :— S L
. The  present invention - elates t0 a
-method and apparatus for feeding liquids
into -gaseous fluids in motion in- any
desired proportion such proportion being
independent of the suction or:the velocity
of the gas. o T

In some cages there may be superposed
on the constant proportion an additional
of diminishing proportion of liquid to
gas to meet special circumstances. .

The invention is efpecially applicable
to- devices such ..as carburettors for
internal combustion engines, blow lamps,
fuel atomisers or other devices in ‘which
liquid fuel has to be stpplied in constant

" proportion to the volume of a stream of

25

-air in which the velocity of flow varies
Jetween wide limits. R :
The invention is based on the principle

~ that the flow of liquid throngh an aper-
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ture or tube of small bare is proportional -
- to the square root of the pressure differ-

ence on the two sidés of the-aperture or
tube hereinafter called ~the depression Ap
minuy a constant which - depends on
capillary and surface tension’ effects. It
follows that if a jet is arranged at the
same level as the tank supplying it and

if the -depression is only just suffieient to_

balance capillary and surface tensiom

effects no delivery of liquid through the- -

jet will take place. ,

The present invention consists in- a
method and apparatus for feeding liquids
into gaseous fluids in motion in any
desired constant proportions by providing

R '

© No. 9760, AD. 1922,
and Apparatus for Producing Mixtures of
Liguids and Gases.

a-he@d of ]iquid, above an aperbure or jet
exactly equivalént to the head which is

“just capable -of balancing the -capillary

and surface. tension effects, the "liquid
being also subjected to the depression by
which the gaseous current into which it
isfedisproduced. = - , )
The - invention further consists in the
improved method and ‘means for supply-
ing mixtures of liquids and gases in con-
gtant proportions with ~or without an
additional = proportion  arranged  to
meet special circumstances hereinafter
described. , T

_Suppose for example it is desired to
gupply to an internal eombustion engine
a mixture of air and liquid fuel the pro-
portions by weight of which are constant
independently of the quantity supplied

and the velocity of the air stream ; if Wwe

have for supplying the fuel a jet in the
form of a short tube of small bore with a

head of liquid above it exactly equal to

the height - which is capable of just
balancing the capillary effects with atmo-
spheric pressure above the liguid ahd no
velocity and atmospheric- pressure of the
air surrounding the. jet; no fuel will flow.
Tf, however; there is a -depression how-

~ever small around the jet produced for

example by the suction of the engine, a
flow of liquid will take place through the

. jet which Wﬂl follow - very aceirately ‘the

formula :—

F=dwy/29y Ap

:Whére & =g constant

- o =the sectional area of the jet
y =specific gravity of the fuel
Ap=the difference of pressure on
the surface of the liquid and
the under surface of the jet.

_ Moreover since the depression in a pipe
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through which air is being drawn by
suction follows an exactly similar formula
it will be seen that under the conditions
specified the mass of liquid -passing
through the jet will be exactly in direct

proportion to the mass of air flowing past
“the jet and that this proportion will be-

independent of the velocity of flow. By

" this means, therefore, it is possible to

supply mixture of constant proportions
to an engine, provided the same depres-
sion acts on the fuel and on the air.

In order fo obtain this result it is essen-
tial that the fuel at the jet is subjected
to a constant static pressure very
accurately defined and which I have
termed the pressure due’ to capillary
effects. This pressure may be obtained
by various means, for example :—

(1) The jet may be submerged beneath
the surface of the liquid at a depth
exactly equal to the head corresponding
o the pressure due to capillary effects ;

" (2) The liquid in the float chamber may
be at the same level as in the jet but an
artificial pressure may be created on-the
LHquid, this pressure being equal to the
capillary pressure ~above defined, for
example, exhaust gases may be employed
to- produce the required pressure.

- A carburettor constructed in accord-
ance with the above method will not
required any adjustment or correction of
the mixture for different air velocities,
the size of the jet and the diameter of
the air passage being in constant pro-
portions, the proportion I have found
correct being very nearly 1 to 20 for a
fuel such as petrol.

No matter what may be the torque or
-speed of the engine the mixbure with
such- an arrangement will always be in
constant proportions, a result which has
never previously been obtained by any
combination. In various cases, it has
been proposed to provide a head above
the jet of the carburettor, but my inven-
tion is based on the discovery that there
is only one very clearly defined head
possible in order to obtain constant pro-
portions of mixture. This head is that
defined above. " A -higher or lower head.
differing only 20.per cenf. from the exact
value required by the theory would
vitiate the results obtained.

The method and apparatus according
to the invention defined as above indi-
cated enables a constant proportion of
mixture to be obtained in carburettors
and other devices working either under
suction or pressure by subjecting the fuel
at the jet to an initial pressure indepen-
dently of the suction and almost exactly
equal to the head corresponding to
capillary effect. 'This critical head or
pressure can be ascertained by experi-
ment and may be made fixed or adjust-
able by suitable means so as to take into
account variations of temperature or
other causes independent of the suction
of the engine.

In carrying the invention into effect
as applied to a carburettor of the inverted
jet type such as is described in my Patent
Speciﬁcation No. 155,001, all that is
necessary is to arrange the head above
the jet according to the principles I have
enunciated above. In
invention to another type of carburettor
in which the liquid stands at the same
level in the jet as in the float chamber an
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applying the

80

additional head must be provided which °

may be effected by means of exhaust
gases raising the pressure above the fuel
in the float chamber to the desired extent.
The rise of pressure may be conveniently
controlled by a valve of suitable weight
limiting the additional head exactly o
that equivalent to the capillary effects.
In another example of the invention
applied to a blow lamp, the compressed

air passing to the jeb may pass through

a valve of definite proportions and weight
and part of the air on the supply side of
thiy valve may be led to the float cham-
ber, the difference in- pressure above and
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below the valve in the air supply pipe -~

is thus available: and should be made
equal to the head due to capillary effect
required for the purpose of the invention.
- It will be obvious that there are many

other applications of the principle above -

described, and the invention is by no
means limited to the specifie examples
given ahove

Dated the 5th day of April, 1922

W. GRYLLS ADAMS,
87 Victoria, Street, London, SW 1,
Chartered Patent Agent.

PROVISIONAL SPECIFICATION.
No. 10,697, A.D. 1922.

Improved Method and Apparatus for Producing Mixtures of -
Liguids and Gases.

I, Guorer CONSTANTINESCO, of “ Car-
Beechwood Avenue, Oat-

lands Park, Weybridge, in the County of
Surrey, a sub]ect of the King of Great
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Britain and Treland, do hereby declare
the nature of this invention to be as
follows :— i ) )

The present invention relates to an
improved method and means for feeding
liquids into gaseous fluids in motion in
any desired constant proportion, such
proportion.  being independent of the
velocity of the gas, and practically inde-
pendent of the nature of many liquids in
a group, and also almost independent of
the temperature. .

The invention is applicable to many
purposes, for example, feeding fuel into
air for internal combustion engines, feed-
ing water into air for suction gas plants,
and generally in any case in which a
constant or known proportion of lLiquid to
gas is to be maintained independently of
the velocity of the gas, of variations in
the nature of the liquid, and of tempera-
ture. s
. In all methods heretofore proposed for
feeding liquids into gases in definite pro-
portions in order to produce as nearly as
possible & correct mixture a compromise
has been made between various methods
of feeding the liquid, some of which give
too rich a mixture at high speeds and
others too weak a mixture at high speeds
and it has been attempted by combining
these two characteristics to. obtain a feed
of liguid which . approximately agrees
with the constant mixture desired.

In my Patent Application No. 9760 of
1922 1 have described a method and

apparatus for feeding liquids into gaseous -

fluids in motion in any desired constant
proportions by providing a head of liquid
above an aperture or jet exactly equi-
valent to the head which is just capable
of balancing the capillary and surface
tension effects, the liquid being also sub-
jected to the depression by which the
gaseous current into which it is fed is
produced. I have found that in appa-
ratus of this .iype, the form of the jet
itself is of fundamental importance. The
capillary and surface tension -effects are,
I have found, almost entirely controlled
by the formation of the external walls of
the jet and more particularly the shape
of the extreme end of the jet; and thisis
particularly the case with liguids, such
as petrol, which are readily vaporisable
and rveadily wet any solid surface with
which they are in contact.

When a liquid is fed through a jet the
resistance to flow of the liquid under rela-
tively small pressures or suction is
mainly due to surface tension and
depends on the curvature of the surface
of the meniscus formed by liquid fed
slowly through the jet. ,

In the case of a jet of small aperture

with square ends at right angles to the
axis, it is found that a liquid such as
petrol wets the whole of the under surface
of the jet so that the diameter of the
meniscus is not that of the aperture of
the jet, but is substantially of the same
diameter as the outer edge of the jet. On
the other hand, if the jet is formed with
sharpened edges, although the whole of
the bottom edge of the jet may be wetted
by the liquid, the meniscus iz necessarily
of small diameter and approximates to
the diameter of the aperture in the jet
with the result that a much greater
proportional  resistance to flow is
experienced.

* The present invention consists in a
method and apparatus for feeding liquids
into gases in constant proportions
through jets designed so that the sur-
face tension effect shall be substantial so
that the head required to overcome
capillary and surface tension effect is con-
giderable relatively to the variations of
the level of the liquid in the reservoir
from which the liquid is fed.

The invention also consists in provid-
ing a number of small jets for feeding
liquids into gases in constant proportions,
the jets being so designed that surface
tension effects are made as large as con-
veniently possible.

The invention further consists in the
improved means for feeding liguids into
gases hereinafter. described.

In carrying the invention into effect,
for example, as applied to a carburettor,
there is provided at the bottom of the
float chamber, which may be of any
known type, an inverted jet fitted into an
upwardly projecting sleeve so that the
entrance to the jet from the carburettor
is normally above the level of the fuel in
the float chamber. The jet 1is sur-

‘rounded by a thimble which allows very
little free space above the entrance to the
‘jet, this space being filled with the liquid

in the float chamber when suction is
‘applied to the jet. The jet is of conical
form on its exterior surface with a small
enclosed angle, the walls coming to a
moderately sharp edge so that any
meniscus formed will approximate in
diameter to the aperture to the jet. In
this way the surface tension effect is made
as large as possible relatively to the other
forces acting on the -liquid flowing
through the jet.

Immediately below the jet there is
provided a baffle of inverted conical form
having small apertures on the air inlet
side and a slot on the engine side, and
the throttle which is of butterfly type is
pivoted immediately below the jet.  For
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large carburettors a number of jets a,r'é'
preferably employed. - = :
In my Patent Specification No. 9760 of

5 the method by which the laws governing

the flow through the jet and the flow of -
4it in the pipe into which the liquid is to’
~ be fed may be made use of to provide a

T e

-~ gonstant mixture. -The method -described
10

in -the said specification requires a head
of liquid as nearly as possible equal to
+the -head - required - fo. ~overcome - capillary

and surface temsion effects and according - .--- -

5 +0 the present invention, these effects are
1
' culty of providing the exact-head neces-
-sary is minimised. .

The theory of the improved form of jeb
- may be expressed ag follows i— ’
~-If p is the pressure per u
acting radially outwards on the meniscus
skin formed in the bottom of the. jet, - d
. . the diameter of the meniseus, ¢ -the sur-
face - tension per unit of length of the

M“m( “ .
=1

liquid, and % -the height of liquid corre-
_sponding to the - pressure p, we have
. 2‘ _’ - B P ~ .
, j@#i—;—-’am@"'ﬁém ~which p%%ﬁﬁ:yhr “and

o
h=gs

U5 - 1, Gmoken CONSTANTINESCO; of *“Car-
men Sylvs”’; Beechwood - Avenue, Qat-
Jands Park; Weybitidge, in the Couinty of
Surrey, & subject -of -thé- King of Greab
“Britain - and -Irelafid, do héreby "declare
" fhe nature-of- this-invehtion and in whab
‘manner the same is 6 be performed, to
e particularly described - and -ascertained
~ 4n and by the following statement :— - -
"~ The" present invention reldtes  to-"a
75 method mnd-apparatus. for- feeding-liquids
“jubo- gaseous fuids - in motion in any
-desiréd proportion: “suck- proportion - being
“independent of the pressure-differénce on

thegas.-.- - - R S
-.-In some -cases. thére may be stiperposed

_-on the- constant proporfion-an additiondl .

" - _or .diminishing- propertion of liquid_ fo

- gas to- meeb special circumstanees. .. . -

"85 The invention is applicable to mafly

parposes, -for example, feeding fuel into.

“surface of the jet' is. wet, the surfacs

, .viding sharpened edges. -
1922, above referred. to; I have explained - - AT

made relatively large so that the diffi-
unit of surface

liquid to be fed, y the specific gravity of

L L COMPLETE SPRCIFIGATION. .
‘.. Tmproved Method and Apparatus for Producing Mizturesof =
T T ?;",Lmuidsfaﬂd*G&S@Se e L

_the twd sides of-the jet.or the velocity of -

B

tension effect can be incressed by pro-

"V'V;-I’orris romarkable ,thét “the ré;ti,o'-_‘a;haé’ -

spproximately the samé value for a Jarge
number of spirits tsed as fuels, such a8
etrol, - benzol, alcohol, paraffin, biir en- .
tine ete.; and.is very mnearly equal 0. -
1/ om? (for' waber it is about 1/j5. cm?®),-
 therefore we have numerically. B
-2
hmggg

) =2 s 4
iid k‘é,ndr d are in millimeters we héﬁé
;7»:45:-% for the motot “spirits group, “and
L 80 ' EE
h=gg tor 8 ,
reinarkable . that this ratio for motor
spirits varies very little with  tempera-
‘ture, for practical purposes it may be
takenasconstant, . - - o
It is to he observed that in a carbu-

vettor. made according to -this invention,
no- adjustment’ of any kind is -necessary 55

‘nor for flow running no full charge of the

for - the Waﬁér-i;grbﬁ]é). Tt is also

50

~ engine - the mixture being always T o+ -
) © " the constant ratio, required  and -which -
o 0 .. depends; only from the relative size of
- 1t is evident from this that the head - ) ‘
required - £6 ovércome surface tension i -
" inversely proportibnal to-the- diamieter of
£he meniscts, -§o ‘that with-a liguid such
as petrol-in which the whole of the lower -

section_of jeb and section of air'intake..” 60 = °
Dated the 13th day of April, 1022, = '
. - W.GRYLLS ADAMS, -~ -
- g7, Victoria Street, -London, S.W. 1, -
- _-Chartered Patent Agent. = .

gir - for internal = combustion  engines, -~
feeding water into air for suetion- gas
plants, and - generally in-any -case in
“Yhich~ & constart or- known -proportion .
of liguid to.gas is to be maintained -inde- .
_pendently of the velocity of the gas or of -+
_variations in thé mnature -of -the  liquid

and of temperatare. ~ o
 The . invention is - especially - applicable

% -
4o dévices smch - as  carbutettors for

internal combugtion - engines, blow lamps, B

+Fiiel atoriisers” or othsér devices i which
liquid. fuel has to-be supplied ifi constant -
“propottion to the volume of a stream of 100
“air i which the- velocity of flow varies -~ :
‘betweenwide limitss - - -0 T = T
- In mothods _herétofore _ proposed for
fesding lquids into. gases in definite - pio- :
~portions i order -to produce as neatly 45105 -
possible a -correch mixbure & -compromise E
~has been mads between -various methods. -~
of feeding the liquid, some of which give

0
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- The invention further consists in the -
- example, exhaust gases may be employed

too rich a mixture ab hlghhgaéwvéioélﬁes
and others too weak a mixture -ab

high gas velocities =~ and it has
been attempted by combining these
two  characteristics to. obtain a
feed - of liquid which = approximately

agrees with the constant mixtures desired.
In my Specification No. 17,176/1914,
I have described a carburettor having an

inverted jet in which the supply of fuel

depends upon two factors, one of which
ig dependent on the suction in the inlet
pipe, while the other is positive- and
depends on a constant head of fuel
which is.at least sufficient to overcome
the surface tension of the fuel in the
delivery orifice. - In such carburetbor,
however, owing to the varjable nature.of
flat ended jet, the effect of the constant
head of fuel is very variable. -

The present inventionr is based on the
principle that the flow of a liquid
through an aperture or short tube of
small bore and with a suitably formed
outlet is proportional to the square root of
the pressure difference on the two sides
of the aperture or tube, hereinafter called
the depression, minus a constant, depend-

- ing on surface tension effects i.e. if @ is the 7

flow, dp the pressure difference and % the

" constant, Q is proportional to +/(dp)—k
- surface tension effects.
- a jebis arranged at the same level as the level
-of the

It follows that if

liquid in the fank -sapply-
ing it and if the depression -is only just
sufficient to balance capillary and surface

" tension effects no delivery of liquid through

the jet will take place.
The present imvention - consists’ in a
method for feeding liquids inte- gaseous

fluids in motion in any desired constant

proportions using an inverted jet with
sharpened edges and designed so that the
surface tension effect is substantial, the
head of liquid above the jet being

- exactly equivalent to the head which is

just capable of balancing - the ecapillary
and surface teunsion effects,
being also subjected to the depression by
which the gaseous currenf info which it
fed is produced.

The invention also conmsts in a car- -

burettor using inverted jets with

sharpened edges having a number of-

small jets for feeding liquids into gases

. in-constant proportions; the jets being so

designed that surface tension effects are

as large as conveniently possible. -

improved method and- means for supply-

ing mixtures of liquids and gases in con- -
stant proportions with - or- without am:

additional proportion arranged -fo - meet
-- ¢ircumstances- - hereinafter
described. :

the liquid -

- Suppose for éxamplé it is desired to
,supply to an internal combustion engine

a mixture of air and liquid fuel the pro-
portions by weight of which are constant
independently of the qua,ntlty supplied
and the velocity of the air stream ; if swe
have for supplying the fuel a jet in the
form of a short tube of small bore with a

‘head of liquid above it exactly equal to

the height which is capable of just bal-

_apcing the capillary effects with atmo-

spheric pressure above the liquid and no
velocity and atmospheric pressure.of the
air surrounding the jet, no fuel will flow.
If, however, there is a depression how-
ever - small &round. the jet ‘produced - for
example by the suction 'of the engine, &

flow of liquid will take place throucrh the

jebt, which will follow very accurat_ely the
forggula, —

g=dwv/29¢ Ap
where ¢ = a consfant
® = the sectional area of the jet
v = specific gravity of the fuel

the difference of pressure on
the surface of the liquid and
the wunder surfaces of the
jet.

Moreover since the air flow and depres-
sion in a pipe through which air is being

- drawn by suction are connected by an

exactly similar formuls, it will be seen

70
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that under the conditions specified the

- mass of liquid passing through the jeb
- will be exactly in- direct proportion to the
-mags- of air flowing past the jet and that
- this proportion will be mdependenm of
By this means,

the velocity of flow.
therefore, it is possible to supply mix-

- ture of constant proportions to an engine,

provided the same depression acts on the
fuel and on the air.

In order to obtain this result it is
essential that the fuel at the jet is sub-
]eeted t0 a constant static pressure very

accurately defined and which I have

termed the pressure due to eapillary
- effects.

This pressure may be obtained
by various means, for example :—
1) The jet may be submerged beneath

“the™ ‘surface  of the. liquid at a depth
_ exactly equal to the head corresponding

to the pressure due to capillary effects;
(2) The liguid in the float chamber may

" be at the same level as in the jet but an

artificial pressure may be created on the

- liquid, this. pressure being equal to the

capillary pressure above defined, for
to_produce the required pressure.

T have found that in apparatus of this
type, the form of the jei itself is of funda-
mental importance. ~The capillary and--

surface tension effects are, I have found,
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‘mainly due
‘depends on the curvature of the surface

aliost entirely “controlled by “the forma=
tion of the external walls of the jet and
more particularly the shape of the
extreme end of the jet and -this is pax-
ticularly the case with liquids, such as
petrol, which are readily vaporisable
and readily wet any solid surface with

which they are in contact. '

When a liquid is fed through a jet
the resistance to flow of the liquid under
relatively small pressures or suctions is
to surface tension and

of the meniscus formed by lquid fed

-slowly through the jet.

In the case of an inverted jet of small
aperture with square ends at right angles
to the axis, it is found that a liquid such
as petrol wets the whole of the surface
of the end of the jet so that the diameter
of the meniscus is not that of the aperture
of the jet, but-is Substantially of the same
diameter as the outer edge of the jet.
On the other hand, if the jet is formed
with sharpened edges, although the

_whole of the surface of the end of the jet
"may - be wetted by the

liquid, the
meniscus is necessarily of small diameter
and approximates to the diameter of the
aperture in the jet with the result that a

-much greater proportional resistance to

- flow is experienced. :

The theory of the improved form of jet

- may be expressed as follows:—

35

= jet, d the

40

- gravity of liquid, and %

45

‘ Vp=4£=yh and h;

I Tf p is the préssure per unit of surface
acting radially outwards on the meniscus
skin formed in the the bottom of ‘the
diameter of the meniscus,
o the surface tension per unit of length
of the liquid to be fed, ‘il the specific
the height of
liquid corresponding to the pressure p,
o 7
we have pwj?=cmgl, but p=yh so that
4o ’ )
a‘Y'*.
Tt is evident from this that

the head

~ required to overcome surface tension is

inversely proportional to the diameter of

the meniscus, so that with a liquid such

50

" as petrol in which the whole of the lower
surface of the jet is. wet, the surface ten- -

gion effect can be incfeaséd by providing

- sharpened edges.

. Tbis ,reinarkable that the raﬁo f has

55

60

approximately the same value for a large

number of spirits used as fuels, such as
petrol benzol, alcohol, paraffin,” turpen-

tine efc., and is very nearly equal to
1/, cm? (for water it is about /5 cm?),
tharefore we have numerically—

2

h=15a

- If -h~and-d-are in millimetres we have

h=§% for the motor spirits group, and

80
h=33
remarkable that this ratio for motor
spirits varies very little with temperature,
for practical purposes it may be taken as
constant, ,

A carburettor constructed with an
inverted jet with sharpened edges and
with a head of-liquid above it as above
indicated will not require any adjust-
ment or correction of the mixture for
different air velocities, the diameter of
the jebt and the diameter of the air pass
age being in constant proportions, the
linear proportion I have found correct
being very nearly 1 to 20 for a fuel such
as petrol, or their relative areas being

.therefore in the proportion of 1 to 400.

No matter what may be the forque or

speed of the engine the mixbture with

such an arrangement will always be in

for - the water group. It is also

65
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constant proportions, a result which has ~

never previously been obtained by any
combination. In various cases, it has
been proposed to provide a. head above the
jét of the carburettor, but my invention

85

is based on the discovery that there is -

only “one very clearly defined head pos-
gible in order to obfain constant propor-
tions of mixture.  This head is that
defined above. For example; a higher or

90

lower head differing only by a few-:

millimetres  from the exact value
required by the theory would vitiate the
results obtained.

According to another meéthod the pres-

9%

sure necegsary to balance capillary effects -
may be obtained by introducing exhaust

gases from the engine to the float cham-
ber through a small aperture a relief

- valve being provided of such weight that

the pressure in the float chamber is-

100

exactly equal to the pressure which will

balance capillary effects. :
The method and apparatus according
to the invention defined as above indi-

105

cated enables a constant proportion of -

mixture to be obtained in carburettors
and other dévices working either under
suction or pressure by subjecting the fuel
at the jet to an initial pressure inde-

110

pendently of the suction and almost -

exactly equal to the head corresponding

‘to capillary effect. This critical head or

pressure can be ascertained by experi-
ment and may be made fixed or adjust-

115

able by suitable means so as to take into -

_ account variations of density temperature

or other causes independent of the suc-

- tion of the engine for instance change of
 size of jet or of the nature of the fuel

120

used. o
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- tion pipe b.

- into the induction pipe.
. is situated at the side of the float

“sleeves through the apertures 2.

mgs —

Figure 1 is an elevation of a carbur-
ettor constructed according to this inven-
tion ;

Figure 2 is a sectional elevation on the
line 2—2, TFigure 1, the parts being
shown without fuel in the float chamber ;

Figure .3 is a part sectional elevation
on the line 3—3, Figure 2 ;

Figure 4 is a plan of the carburettor,
while

Figure 5 is an inverted plan ; ,

Figure 6 is a diagrammatic view show-

-ing the application of the invention to

feeding fuel to furmaces for boilers or
the like ;

Flgure 7 shows a form of jeb su1table
for a carburettor to be employed for feed-
ing a mixture of air and oil fuel for

. furnaces for heating boilers or the like;

Figures 8 and 9 show other forms of
jet suitable for the same purpose.

® TFigure 10 is an enlarged view of the

carburettor showing the fuel level.
In carrying the invention into effect as

- {llustrated at Figures 1 to 5 as applied

to carburettors for high speed internal
combustion engines such as are used in
automobiles, the body of the carburettor
which forms the float chamber ¢ is cast
in one piece with a portion of the indue-
The throttle valve ¢ is of
butterfly type and is situated immedi-

- ately under the jet d, a conical baffle e

being provided below the jet projecting
The fuel inlet

chamber and is controlled by a hori-
zontal valve ¢ moving in suitable guides
k and actuated by means of the float %
acting on the lever 7. The jet itself is
formed with sharp edges and is of a
definite internal diameter which should
be about 5 per cent. of the effective choke
in the induction pipe. TFor powers up

- to 40 H-P in four cylinders a jet of 1™/,
The body of the -
jet is merely pushed into the upwardly .

diameter is suitable.

projecting sleeve 7 -which is surrounded

by an outer sleeve » whose lower end rests .
on a conical seat o, petrol being allowed

to enter the space between the two
The
float is formed with a central aperture
through which the sleeve 7 passes. The
weight of the float and the form of the
lever I are such that the head of petrol
above the lower end of the jet when there
is no depression is exactly that which is
sufficient to overcome surface tension and
capillary effects with the result that a
constant mixture is
pendently of the depression as explained
above. This head is indicated at Figure

‘burettor which can be

obtained inde- .

10. by the arrow. z..
is mounted on a spindle at one end of
which- there is fixed by means of a set-
screw an arm r! which is actuated by a
pin s on the throttle lever ¢. A moder-
ately light spring % is provided which
always tends to keep the throttle lever
in the closed position and a second
stronger spring v is provided which comes
into action when the throttle is in the
full open position and the lever is pressed

_The throttle valve ¢

70

75

beyond this position reversing the direc-

tion of inclination of the butterfly valve.

.By this means at starting the high suc-
_tion of the engine is allowed to act

directly on the jet. There is provided
in the throttle valve a small aperture in
proximity with the baffle which corrects

- the mixture to give the right porportions

of fuel and air for slow running when
the throttle is very mnearly closed.
It will be seen that the carburettor is

. symmetrical about a transverse plane so
_that either side may be attached to the

engine as convenient,
It will be seen from the above descrip-

_tion and the drawings that no screwing

assemble the car-
completely taken
down without requiring any special tools.
In order to avoid the unpleasant sound
due to the petrol passing the edge of the
throttle valve when this is nearly closed,
a baffle w is provided comprising a cap
with a suitable air space and a gauze

is necessary in order to

80

85
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damper held by bolts on to the flange on

the inlet side of the carburettor.
It is to be observed that in a carbur-
etbor made according to this invention,

“no adjustment of any kind is necessary

either for slow running or for full charge

105

of the engine, the mixture being always ~

in the constant ratio required which
depends only upon the relative size of
section of jet and section of air intake.

It has been found that to produce the

110

best result the internal bore of the jet

should be slightly conical, the cross sec-
tional area decreasing towards the tip of
the jet. The form of the end of the jet
is of very great importance, Owing to

115

the fact that when a jet has been in use

sometime, the petrol soaks into the pores
of the metal, a jet with square ends of
considerable thickmess will give very

120

variable results owing to the uncertain

size of the drop which is formed at the
end of the jet. As the capillary resist-
ance depends chiefly upon the surface
tension effect produced by the outer film
of this drop, it will be seen that the flow

125

will vary according to the size of the

meniscus. In a jet with square ends of
considerable thickness there will be con-
siderable variations in form and size of

130
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‘the drop formed as the velocity--of flow
Cis varied. It s not practicable:-to make

. the edges of the jet of less than say .27 /m
“in thickness owing" to the - liability - to

5 ~damaging - the -jet:
necessarily- some - thickness at the” extreme
“end of the jet and some variation of the
diameter of the meniscus with the rate of
~flow of fuel. It happens, however, that
10 in-a carburettor for high speed internal
“combustion engines, it is desirable’ %o
“have a ticher mixture for starting; that

.. is to say, at low rates of flow it is desjr-
-~ _able to have & rather richer mixture than
15 at the higher speeds.” Owing to_ the
_variation in- size -of meniscus ~described

“above, a jet with moderately thin square

“ends automatically gives a higher pro-
- “portion of fuel at ‘the very low speeds
20 while at higher speeds the _meniscus
" decreases in diameter with the result
“that the mixture remains practically con-
stant over a large range of engine speed.
- In cases in which a number of small
25 " jets are employed in close proximity to
~each other, it is desirable to provide
" means by which the running together of
" the various drops is prevented. This
°*  “may be done by packing between the jets
30 & hygroscopic material which the petrol
“or other fuel is unable to wet. By this

- - means the meniscus can be strictly eon-
... _fined %o the outer edge of the metal at the
" tip -of the jet. . A suitable material-for
35 ~packing is cotton wool soaked in water

“and glycerine ; or & hygroscopic material -

“such as. hyposulphite of soda, er other
...~ hygroscopic salt may be employed. -
-~ - “Owing to the fact—that the internal

40 -diameter of-the jet must be kept small,

“in large sizes of carburettors-it will be

~necessary. to place a large number of jets
.-~ - close together, - . - o
-+ . -In fhe apparatus shown at Figures 6

45 f0-9 the invention is applied to the fuel
‘feedinafurnace. . - - o T
- In this form of the inventien a closed
... fuel tank 81 is provided -above the -car-

- ""burettor 32. Compressed air from  the -

50--fan 33 is led by the pipe 34 to the. indue-

- tion pipe 35 of the carburettor and the -

- carburetted air passes’ by the pipe 36 to
... - the ordinary furnace _burner 37. --A
“branch pipe 38 leads from  the: pipe 34

55 to the top of .the fuel tank, so that the -

_ pressure on the top of the fuel is the same

" as the pressure in the pipe 34 A second

.. _branch pipe 39 also leads to the fop of
- —the ~float chamber of the. carburetfor: - -

© 60 The carburettor -itself is constructed as

7 above described with the exception that

- there is provided “a jacket 40 surround-

.. ~"ing the float chamber with suitable fnlet -

“<~ -"and ouflet pipes 4l and 42 by which a
65 heating fluid can be circulated. A cock

There is therefore-

43 is provided in the passage leading
-from: the fuel tank to the fuel inlet 44 of
-the carbuzettor. - : :
" Various forms of jet suitable for mse -
with this = carburettor are shown ab
Figures 7, 8 and- 9. It is important that
.one dimension at least-of the aperture of
-the jet should not be more than .5 fo 1®/m
and  the extra jet area -required .is ..
obtained by increasing the.dimensions of 75
the jet or jets in the other direction. - =
In Figure 7 the.  aperture is formed
-between an internal comical member 46 -
and the cubter member 47 so that-an anmi- -
lar passage of width aboub 0.5/m -is
provided. - . a
" In the form shown at Figure 8, three
-jets_are provided, while in_the form
“shown - at Figure 9, a single flat jeb s
“used, bell shaped flanges being provided
“on the jet body to protect the jet itself.
In this case a§ in the carburettor above
- described, the level of the liquid in tlie
float chamber is such that there is a *
" static “head which will give a pressure
equal to that due to capillary and sur- -
“face - tension effects “so- that ~the law
“governing the flow of air is the same as
that governing the flow of fuel from the
-carburettor. ) .
- It will be seen that many other appli-
" cations’ of the invention are possible
--where it is desired to produce & mixiure
of liquid and gas of a composition inde- > *
pendent of the welocity of flow. ~ .~
" In another example of the invention
_applied to” a blow lamp, the compressed
- air passing to the jet may pass through
_a valve of definite proportions and weight
" ond part of the air on the supply side of 105
“this valve may be led to the float cham-
- ber, the difference in pressure above and
below the valve in the air supply pipe’is
" thus available and should be made equalZ

70

80

95

85

9

100

to the head due to capillry efféct 110

- requited for “the purpose of . the inven-
Jdiom. T R ST

T-7 Tt will be obvious that thére are mahy
‘other applications “of “the - prineiple . above =

~ described, and the invention is by no 115
‘méaris” limifed te ‘the {éw specific
examples given. T

% . Having-now particularly described-and

- agcertained the nature of my said inven-I:
tion -and -in_what manner the .same is 120
* to be performed, I declare that what I
Celafmig— T -0 T o T

7 1,7°A method “for feeding lignids - into

- gageous  fluids” in “motion i any desited

" Gonstant proportions by using an inverted 125

* jeb- or jets with sharpened edges and

-~ designed so that the surface tension effect -
“iy substantial, the head of liquid abgve
the jet being exactly equivalent-to thel:
head which is just capable of balancing 130

cemigt e e e e
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the capillary and surface tension effects,
the liquid being also subjected to the
depression by which the gaseous current
into which it is fed is produced.

2. Apparatus for feeding liquids into
gaseous fluids according to the method
claimed in Claim 1.

3. A carburettor for high speed
internal combustion engines constructed
to function according to the method
claimed in Claim 1.

4. The improved carburettor for high
speed internal combustion engines sub-
stantially as hereinbefore described and
as illustrated at Figures 1 to 5 and 10 of
the accompanying drawings.

5. In apparatus according to Claim 2,

a number of jets having between them
a packing of hygroscopic material.

6. Apparatus for feeding a mixture of
air and fuel to furnaces substantially as
hereinbefore deseribed and illustrated at
Figure 6 of the accompanying drawings.

7. The improved jets for feeding
liquids into gases in motion in constant
proportions by the method claimed in
Claim 1 as hereinbefore described and
illustrated at Figures 1, 7, 8 and 9 of the
accompanying drawings.

Dated the 5th day of January, 1923.
. W. GRYLLS ADAMS,

87, Victoria Street, London, SW. 1,
Chartered Patent Agent.

Abingdon : Printed for His Majesty’s Stationery Office, by Burgess & Son.

[Wt. 564.—50/10/1928.]
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