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10 Claims. (Cl 123—25)

The present invention relates to a charge forming device
for use in connection with the fuel supply for internal
combustion engines and more particularly it relates to such
a device as described in my copending application Serial
No. 384,784, filed April 14, 1953, now abandoned and
of which the present case is a continuation-in-part
application.

More particularly the present invention relates to a
charge forming device of the type supplying steam formed
from water, or vapor from alcoho! or a mixture of both,
to the fuel, in order to obtain a better output as to the
power supplied by internal combustion engines.

Hitherto several types of device have been provided for
that purpose amongst which some are directly connected
to the exhaust manifold by means of tubing coiled about
said manifold for not only vaporizing a liquid but for con-
verting the liquid into steam Or vapor so that a greater
quantity of the liquid in the form of hot vapor or steam
is ordinarily employed than required. Valves have been
employed in connection with such devices in attempting
to control the quantity of such steam or vaper admitted
to the combustible mixture but such regulation has been
ineffective because of the fact that the operator of a car
cannot always determine from a mere inspection of the
operation of the engine whether the proper quantity of
the vapor or steam is being used for a particular opera-
tion of the engine.

Later on it has been intended to control the water
and/or alcohol supply by means of the exhaust gases,
which has however the drawback that the control is not
carried out by the “demanding factors” of the engine, that
is to say what the engine requires next, but by the "per-
formed factors,” that is to say what the engine has already
performed in foregoing cycles.

In all of these known embodiments the steam or vapor
is produced in a boiler wherein a regular large quantity of
water and/or alcohol is housed and which boiler is heated
by means of the exhaust gases. This procedure has two
important drawbacks, of which the first is that the pro-
duction of vapor or steam cannot be controlled and even
if the engine has been stopped said vapor or steam pro-
duction carries on for a while, and consequently in many
embodiments water will condense in the cylinders whilst
the engine is inoperative. In order to overcome this dif-
ficulty, valve arrangements have been proposed which
however is a rather peor solution in that if the valve ar-
rangement becomes injured the cylinder will be damaged.
The second drawback is that this type of embodiment be-
comes only operative once the boiler starts to produce
the required amount of vapor or steam, which always is
after a certain time the engine has been started.

A further feature of these known embodiments is that
if a mixture of water and alcchol is used, the vapors have
not constantly the same proportion of alcohol and water
due to their different distilling points. This drawback can
only be overcome if instead of a boiler a substantially
instantaneous evaporator is used, as herein proposed, and
as will be later seen.
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Still a further drawback of these known arrangements
is that the steam of vapor supplied is usually connected
to the intake manifold so that when the engine should
deliver a large amount of power and consequently re-
quires a large amount of fuel only a relatively small
amount of water and/or alcohol steam or vapor, respec-
tively may simultaneously enter the cylinders with the
fuel; and if on the other hand the engine should deliver,
only a small amount of power and thus requires only a
smail amount of fuel, a large amount of water and/or
alcohol steam or vapor, respectively, will enter the cyl-
inders. This “inverse relationship” between fuel supply
and water and/or alcohol steam or vapor supply is pre-
cisely the opposite of what is really suitable.

In the course of the following description the water

. and/or alcohol liguid will be called “anti-knock liquid”
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and the water steam, alcohol vapor or water and alcohol
vapor will be indistinctly called “anti-knock vapor.” Fur-
thermore it is understood that the anti-knock liquid or
vapor is not only an “anti-knock agent” but also a general
improver with regard to the engine’s output as stated at
the beginning of this specification.

Bearing in mind the foregoing drawbacks a charge
forming device for use in connection with the fuel supply
for internal combustion engines having a carburator with
an air intake and an exhaust pipe has been conceived,

' comprising an aati-knock liquid tank, a constant level
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reservoir having a bottom and connected to said tank,
Jevel control means in said reservoir adapted to control
the flow of said anti-knock liquid from said tank into
said reservoir and the anti-knock liquid level in said
reservoir, a discharge conduit connected to said bottom
and having a discharge duct including at least a portion
located substantially above the normal liquid level deter-
mined by said level control means, a substantially instan-
tanecus vaporizer associated in heat exchange relationship
with said exhaust pipe of the engine, said vaporizer cham-
ber being further connected to said discharge duct and
said air intake of said carburator.

It is therefore an object of the present invention to pro-
vide .a charge forming device where the internal combus-
tion engine is able of demanding from the charge forming
device the exact amount of anti-knock vapor in accord-
ance with the power which the engine shall deliver in
each stroke. In other words, the larger the power re-
quired and consequently the amount of fuel supplied, the
larger the amount of anti-knock vapor will be, that is to
say a “direct relationship.”

Another object is to provide a charge forming device
where the required amount of anti-knock vapor is sub-
stantially instantaneously vaporized at the moment the
engine requires it, so that as a consequence there is no
evaporation out of time and consequently it is not possible
that water condenses in the cylinder and furthermore
since the evaporation is substantially instantaneous there
is no dissociation or disproportion between alcohol and
water, in case such a mixture is used, and therefore the
proportion of these two ingredients of the anti-knock
vapor remains stable. : :

Still another object is to provide a charge forming
device where the anti-knock vapors will be supplied to the
internal combustion engine through the air intake of the
carburator so that fuel will mix with the mixture of air
and anti-knock vapors. : S

A further object is to provide a charge forming device
which is so constricted that when the engine runs idle .no.
anti-knock lquid will be normally supplied’ to "the va-
porizer and consequently no anﬁ-knock vapor will be
supplied to the engine. L R o

Still another object is to provide a charge forming de-.
vice which will immediately opérate upor starting the car,
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siricé thé Vap6fizér is héited to vaporizing temperature
whilst the enging rurs idle.

Avnother object is to provide a charge forming de-
vice of simple structure aid a minimum of movable
mechaismis. _ ,

Stll & furfher object is to provide a charge forming
device which may be ddaptéd to the existing engities with-
out requiring to modify parts of said engine.

"Thesé dnd further dbjects and advantages of the present
invention will beconie mote apparent during the course:
of the followiilg déscription in which by way of example
several embodimients have been shown.

In the drawings: v

- Figure'lisa perspective view of an internal combustion.
enging “of ‘the type used in automobiles and to which a
charge forming deévice in accordance with a first embodi-
nient of the présent ifiventicn, has been applied to.

Figure 2 is a sid¢ elevation, partially in section of the
charge forming devics shown in Figure 1.

‘Figure 3 is a longitudinal section of-the constant level
FEservoir with' the anti-knock liquid 1ével below the nor-
madl level and thé control valve open.

Figure 4 is a perspective view, partially in section, of
4 second emibodiment of an anti-knock vapor connecting
elerient for'the air intake of the carburator,

. Figure 5 is a side elevation partially in section, show-
ing the anti-knock vapor' connecting element applied to
an air filter aid air intake of a carburator.

Figure 6 is a perspective view of a second embodiment
of a substantially instantancous vaporizer.

“Figure'7 is a side elevation; partially in section, of said
vaporizer shown' in' Figure 6, as applied to the exhaust
pipe of an interhal combustion’ engine (not shown).

Figtire 8 is a perspective view of another embodiment
of & constant level reservoir.

"Figure 9 is a plan view of Figure 8.

Figure 10°is'a longitudinal section 6f the constant level
reservoir shown in Figure 8 as applied to an anti-knock
liquid' tank. .

As may be-seen in Figure 1, wheréin a rough sketch:
of an ititernal c¢ombustion engine 1 has been shown
which However is comsidered for: the purpose of this
invention, a charge forming device in accordance with
the present invention is applied thereto and comprises
an’ antiknock liquid - tank 2 suitably -supported by a
bracket 3 on wall 4; a constant level reservoir 5 suitably
stpported by its bracket 6 also for instance on wall 4
and connected tosaid  anti-knock liquid tank 2 by means
of supply- pipe ‘7 and to a substantially instantaneous
vaporizer 8 by mieans of feeding pipe 9. An anti-knock
vapor pipe 10°connects the vaporizer 8 to the air intake
of the carburator 11, in this particular embodiment to
the top-of the air- filter 12, as' will be later more specifi-
cally seen.

" The vaporizer' § is in heat exchange relationship with
the exhaust pipe’ 13- connected to' the exhaust manifold
14, For purposes: of orientation the inlet manifold has
been identified with reference numeral 15.

- Analyzing' nowmiore particularly the structural- de-
tails of the charge’ forting device herein above referred
to* and- with - réference “to-Figitre 2 it may be scen that
the antiknock’ liquid' tank 2 comiprises a top 16 with a
charge opening 16’ and a cover 17 and also-a bottom 18
witha- discharge opening 18" to which one end of said
supply pipe 7-is connected.

The constant level réservoir 5 comprises a container:

19 with a 1id"20 having a nipple 21 (see also Figure 3)
to which the other end of said supply pipe 7 is con-
nected.: The-nipple: 21-is’ connected to a valve seat 22
defined in’ said 1id-20 ‘and further defining a conical valve
space23 with'its: apex directed towards said nipple 21.
The: base:portion:of said. valve: space 23 is- delimited by
a valve head supporting plate 24 having perforations
24" and-supported-by. said lid. Inside said valve space 23

a:conical valve:head 25 -is housed, integral - with a valve
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stem 26 passing through said plate 24 and enteﬁﬁg said

~container-19.  Obviously-the -apex-of the valve ‘head-24

is 50 arranged in the valve space 23 that it may close the
«connection between the anti-knock liquid tank 2 and the
inner of the container 19, as shown in Figure 2, and as
will be later explained.

Inside container 19 a float 27 is housed, which when
the anti-knock liquid reaches a certain level higher than
that shown in Figure 3 and lower than that shown in
Figure 2, enters in contact with the free end 26’ of
valve stem 26 and as the liquid level rises the valve
stem 26, valve head 25 will be pushed upwardly until

finally closing the connection with anti-knock liquid tank
2, as shown in Figure 2, ) .

A discharge conduit 28 is formed in the side wall
19’ of container 19 and connects the inner bottom portion
of container 19 with a discharge duct 29 located at such
a height of the container 19 that it.is in functional rela-
tionship with the level control means formed by valve
arrangement 22 to 26 and float 27. In fact, the length
of valve stem 26 is such that valve head 25 will close
the connection with tank 2 when the liquid level ‘in
reservoir 19 is slightly below discharge duct 29, as shown
in Figure 2, so that the anti-knock liguid- will not be
able to flow by gravity into vaporizer & through feeding
pipe 9,

A needle valve arrangement-30-enables to set the flow
ratio from the container 19 towards the .vaporizer 8,
as will be later seen. As such, the needle valve ar-
rangement 38 'is well known ‘in the art and therefore
it is considered that no specific description thereof is
necessary for understanding the present invention.

It is obvious that the discharge ‘conduit 28 may as
well be arranged  inside or outside ‘container 19 and
that the needle valve arrangement 30 may be substituted
by any other known flow control, or may not be supplied
at all, if the device is fo be constructed for one type of
engine only.

The feeding pipe 9 is connected to the discharge duct
29 at one end and to inlet nipple 31 at the other end
(see Figure 2). Inlet nipple 31 is integral with a casing
32 hermetically surrounding exhaust pipe 13 and thus
defining a vaporizing chamber 33. Said casing 32 furtheér
comprises an outlet nipple 34 to which one end of anti-
knock vapor pipe 10 is connected the other end of which
is connected to the air filter 12.

It has to be pointed out that casing 32 may as well
only partially surround exhaust pipe 13 as long as a
correct heat exchange relationship exists between the
exhaust pipe 13 and the vaporizer 8.

The air filter 12 may be of any of the known striictures

and always comprises an air intake 35 to which the anti-
knock vapor pipe 10 is connected. Tn the particular em-
bodiment shown in Figure 2, the cover 36 supports a
duct 37 the free end 37’ of which is slightly enlarged so
that the free section' of air intake 35 is reduceéd, thus
forming a “Venturi,” or in other words an increased
suction effect on duct 37, when the engine carries out its
intake stroke.
The operation of the charge forming device is as fol-
lows;" Supposing that tank 2 has been charged with anti-
knock liquid through charge opening 16°, said anti-
knock liquid will flow by gravity through discharge
opening 18', supply pipe 7 into the constant: level reser~
voir 5 entering nipple 21, and passing by valve head
25°resting on valve head supporting plate 24 and through
perforations 24’ into container 19, wherein the level of
the anti-knock liquid will rise together with float 27
until the latter closes valve head 25 on valve seat 22,
as previously explained. The charge forming device is
now set for operation. ] )

Upon starting the intérnal combustion engine 1, and
whilst the latter runs’ idle, the charge forming ’ device
will Kot operate, but as'soon ‘as greater power is desired,
the amount of aif' pissing’ through air filtér will incroase
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and thereby a suctioning effect is produced on the
free end 37’ of duct 37 which is sufficient to rise the
anti-knock liquid level in conduit 28 so that said anti-
knock liquid will be drawn into the substantially instan-
taneous vaporizer 8 through feeding pipe 9. The amount
of anti-knock liquid is rather small in relation to the
volume of vaporizing chamber 33, so that as soon as said
anti-knock liquid enters chamber 33 it is practically in-
stantanecusly vaporized and enters as vapor through anti~
knock vapor pipe 16 and duct 37 into air intake 35 where
it is mixed with air and this mixture then enters the
carburator where it is mixed with fuel, and the “anti-
knock fuzl” eaters then the inlet manifold 15.

It may thus be seen that there is a “direct relationship”
between the amount of anti-knock liquid and the fuel,
as pointed out previously. Also it will now be under-
stood that as soon as the engine stops or runs idle no
sufficient suction effect is produced on free end 37’ to be
able to produce an anti-knock liquid  flow into
vaporizer 8.

However if desired the anti-knock liquid may even
flow into vaporizer 8 when the engine runs idle, to which
effect for instance the length of the valve stem 26 has to
be varied accordingly. As such the needle valve arrange-
ment 30 enables to produce a standard type of charge
forming device for different engines, so that said needle
valve arrangement 30 will be suitably set for each type
of engine when supplied.

As soon as the liquid level decreases in the constant
level reservoir the level control means 22 to 26 and 27
enables tank 2 to supply an additional quantity of anti-
knock liquid.

In the above described embodiment it is however
necessary to insert duct 37 in cover 36 of air filter 12,
which means certain structural modifications, which can
however be avoided if the anti-knock vapor connecting
element 38 (see Figure 4) is used. The latter consists
of a ring 39 having preferably in its lower portions a plu-
rality of spaced slits 40 which make said lower portion
elastic and which is surrounded by a clamp 41. A duct
42 is connected to said ring 39 and enters said ring 39
but with the lower half cut away so as to form a baffle 42°.

As may be better seen in Figure 5, the connecting ele-
ment 38 is mounted on the lower portion 35’ of the air
intake directly connected to the carburator (not shown)
by means of its elastic portion and clamp 41. The anti-
knock vapor pipe 16 is connected to duct 42, and the up-
per portion 35 of the air intake, which is integral with
filter 12 is connected to the upper portion of ring 39.
The operation of element 38 is identical as duct 37 in
the other embodiment, since the air passing baffle 42’
produces a suction on pipe 10; the effect is also the same
since element 38 is located above the carburator and
more particularly above the fuel intake (not shown).

If it is desired to replace casing 32 by a more standard
structure, vaporizer 43 may be used (see Figure 6),
which may be connected to any size of exhaust pipe 13
(see Figure 7).

Vaporizer 43 consists of a curved hollow tube portion
44 having for instance a bracket 45 separating the curved
tube portion 44 from for instance a straight portion 46
to which an inlet nipple 31’ and an outlet nipple 34" are
connected. Vaporizer 43 defines thus a vaporizing cham-
ber similar as in the other embodiment.

. By making a hole into the exhaust pipe 13 the curved
portion 44 may be downwardly inserted into said exhaust
pipe 13, until bracket 45 may be . fixed to said-exhaust
pipe 13 such as by means of complementary bracket 45°.
Feeding pipe 9 is to be connected to inlet nipple 31’ and
anti-knock vapor pipe 10 is to be connected to outlet
nipple 34, to establish a similar circuit as the one shown
in Figures 1 and 2. The anti-knock liquid enters straight
portion 46 and advances due to gravity force into curved
portion 44 where it is immediately vaporized and enters
outlet nipple 34’, as indicated by arrows 47. - -
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" QObviously the ‘curved portion 44 enables to enter ‘a
larger tube portion into exhaust pipe 13, but this is not
to be considered as a limiting feature since other shapes
will also correctly pérform this function.

The constant level reseivoir hereinbefore - described
miay be replaced by another embodiment also identified
by reference numeral 5, which is of cheaper construction
and does not require a valve needle arrangement 30, but
is provided with an interchangeable nozzle so that the
right type of nozzle will be used for each type of engine.

As may be seen in Figurés 8 and 10, it consists of a
main container 50 and a supply container 51 comnected
to the main container 50 by a connection 52 in the bot-
tom portions of both containers. The main container
50 also comprises a weir 53 formed of a pair of dia-
metrically opposed perforations. :

The outer face of the base of the main container 50
comprises a cut-in portion 54, whilst the upper end is
provided with a lid 20 similarly as in the first constant
level reservoir and having the same constant level valve
controlling means which will therefore not be described
again and which valve means have the same reference
numerals.

Inside the supply container 51 a discharge duct 55 is
used consisting of a tube 56 the upper end of which is
provided with an inlet nozzle 57. A screw-nut device 58
arranged in the middle outer portion of tube 56 enables
to screw the upper portion of tube 56 into the supply
container 51, so that the free end portion of nozzle 57
will be housed above the weir 53.

As may be specifically seen in Figure 10 the lid 20 in
this embodiment forms directly. a base portion of the
anti-knock liquid tank 2 and consequently the nipple 21
is directly housed in said tank 2 and thereby the supply
pipe 7 is not necessary. The float 27 is in such an op-
erative relationship with the valve stem 26 that the maxi-
mum anti-knock liquid level as indicated in Figure 10
is below the weir 53. The free end of discharge duct
55 is again connected to feeding pipe 9 (not shown).
The operation of the constant level reservoir is identical
with the other embediment, that is to say when a suction
is produced by the engine the liquid level in the main
container 50 will lower whilst in the supply container 51
said liquid level will rise and the anti-knock liquid will
enter through nozzle 57 into discharge duct 55 from
where it will be supplied through feeding pipe 9 into the
vaporizer 8 (not shown). The control of the maximum
anti-knock liquid level is carried out by float 27 and
valve stem 26 in the manner as previously described.
Weir 53 assures that even if the float 27 or valve 25 be-
comes inoperative that the level of the anti-knock liquid
may not rise above nozzle 87 when the engine does not
ask for it and thereby supply liquid into vaporizer 8 when
not desired.

In order to assure that the constant level reservoir §
is correctly connected to the antiknock liquid tank 2, a
clamp such as a wire 59 surrounds in form of a U-shaped
member the main container 50 and in order to avoid
slippage part of the wire being housed in the cut-in por-
tion 54, as may be seen in Figure 10.

This embodiment is always to be supplied with the cor-

rect nozzle 57 for each type of the engine, as previously
stated.

I claim:

1. A charge forming device for use in connection with
the fuel supply for internal combustion engines having a
carburator with an air intake and an exhaust pipe and
comprising an . anti-knock liquid tank, a constant . level
reservoir connected to said tank, level control means in
said reservoir adapted to control the flow of said anti-
knock liquid from said tank into said reservoir to main-
tain a’ predetermined level of the anti-knock liquid in
said reservoir, a discharge conduit connected at one end
to the bottom portion of said reservoir and having an
outlet at the other end located substantially. above the
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ftormal: liquid Tevel -determined by ‘said” level control
means,a ‘substaritially instantaneous vaporizer dssociated
1n-heat -exchange relatiotiship with said ‘exhaust pipe of
said engine, said- vaporizer being further conmected to
said discharge conduit and said air intake of said carbura-
tor, and suctlon means for drawing said anti-knock liquid
from - said -resetvoir iato said vaporizer, , ,

.o2.A charge forming device for usé¢ i connéction with
the fuel supply for iaternal .combustion engines having
& carbutator with an air intake and an exhaust pipe and
COMpLiSIAg - an” afiti-knock liquid tank, a connection, a
Constant ievel resérvoir having a bottom and a top, said
top being connected through said connection to said tank,
level control means ‘in said reservoir adapted to control
the, flow of said anti-knock liquid from said tank into
said reservoir and the antiknock liquid level in said
Teservoir, said. level cositiol mears cotisisting of a valve
capable of closing said connection, a valve stem having a
free.end and intepral with ‘said valve, a float in said
constant lével reservoir and capable of éntering in con-
tact with said free end of said valve stem and rising said
valve -stem to close sajd connection, a discharge conduit
connected to said bottom and having a portion located
substantidlly aboveé. the. normal liquid level determined

by $aid level control means, a substantially instantaneous

vaporizer associated in heat ‘exchange relationship with
said' exhaiist pipe of said engine, said vaporizer being
further connected to said discharge conduit and said air
intaKe of ‘said carburator, -

3. A charge forming device for use in connection with

the fuel supply for internal combustion engines having
a carburator with an air intake and an exhaust pipe and
comprising an’anti-knock liquid tank, a supply pipe, a
constant lovel “reservoir comprising 4 containet having
a bottom portion and a side wall, a lid for covering said
container, a nipple integral with' said lid, said supply
pipe being confiected to said nipple and said tank, a
substamia}ly conical -valve space in said lid and having
an apex directed towards said nipple, said valve space
bg{ng‘coxiheqted to said nipple, a valve head supporting
plate supported by said lid and defining the base of said
valve ‘space, said supporting plate being perforated, a
tonical valve héead housed in said valve space and having
an apex difected towards said nipple, a valve stem in-
tegral with said valve head and passing through said
supporting plate and entering said container, said valve
stém having 2 freé end, a float in said container and
capabie of entering in contact with said free end of said

valve stem and capable of rising said valve stem to close
said nipple, a- discharge conduit having an opeiing at
said side wall into-the bottom portion of said container,
said conduit including a portion located slightly above
the uppermost liguid level determined by said float when
closing said nipple through said valve head, a manually
operable needle valve arrangement connected to said dis-
charge conduit adjacent said bottom portion, a substan-

i

tially instantaneous vaporizer associated in heat exchange
relationship with said exhaust pipe of said engine, said
vaporizer being further connected to said discharge con-
duit and said air intake of said carburator,

4. A charge forming device for use in connection with
the fuel supply for internal combustion engines having a
carburator with an air intake and ‘an exhaust pipe and
comprising an anti-knock liquid tank, a supply pipe, a
feeding pipe, an anti-knock vapor pipe, a constant level
Teservoir comprising a container having a bottom portion
and 2 sde wall; a 1id covering said container, a nipple
integral ‘with said lid, said anti-knock liquid tank beng
connected to said constant level reservoir through the
confiection of said’ supply. pipe to said tank and said
nipple, a substantially conical valve space defined in said
lid and having an'apex directed towards said nipple con-
nected to said” valve space and defining adjacent said
nipple & valve seat, a valve head supporting plate sup-

- ported by said lid and defining the base of said conical
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valve: space, said supporting plate being- perforated; a
conical valve head housed in said valve space and having
an apex directed towards said nipple, said valve head be-
ing capable of closing the coninection through said nipple
by sitting on said valvé 'seat, a valve stem infegral with
said valve heéad and passing through said suppotting plate
afid ertefing said’ container, said valve stem having a
fréee end, a float in said container and capable of enter-
ing in contact with said free end of said valve stem and
capable of risig said valve stem to seat said valve head
on said valve seat, a dischatge conduit opening at said
side wall into the Bottom portion of said container, said
discharge conduit ‘including a portion located slightly
dbove -the “uppermost - Hquid level determined by said
float when ‘seating’ sald valve héad on said valve scat,
4 fleedie valve affarigetient conifiected to said discharge
conduit adjacent said botfom portion, a substantial!y ins
stantaneous vapotizer comprising a casing mounted or
said exhaust pipe and defining a vaporizing chamber; an
inlet nipple and an outlet nipple integral with said casing
and connecied to said vaporizing chamber; said feeding
pipe connetting *said "discharge * conduit with said inlet
nipple, said anti-kiock vapor pipe connecting said outlet
nipple with said air iritake of said carburator.

5. A charge forming device for use in connection with
the fuel sapply for intéfnal combustion engines having
a carburator with an air intake and an exhaust pipe and
comprising an anfi-knock liquid fark, a supply pipe, 2
; F d6ck vapor pips, a constant level
resetVoit eomprisiig 4 cotalnet having a botton portior
and a side Wall, a lid covering said coritainer, a fipple
integral with said Iid, said antiskiock liquid tanik being
connected o said Cotistant level resetvoir through said
supply pipe connected fo ‘said tank and said dipple; 4
substantially conical vilve space defined in said iid and
having a1 apex directed towards said nipple connected to
said' valve space and defining adjacent said nipple a
valve séat, a valve head supporting plate supported by
said 1id and defining the base of said conical valve space,
said suppotting plate being petforated, a conival valve
head housed in said valve space and having ar dpex
directed towards said nipple, said valve head being capable
of ‘closing the comnection through said nipple by sitting
ofi said valve seéat, a valve. steini integral with said valve

feeding pipe, an antis

5 head and passing thiotgh sdid suppoiting plate and en

tering said confainér, said valve steint Baviig a free end,

a fioat in said container and capable of enteting in cont:
tact with said free end of said valve stem and capable of
rising said valve stemi to séat said valve head on said

valve seat; a discharge coriduit opénirig at s'_a.id,sfde wall
into the bottom pottion of said contairér, said discharge

~conduit including 4 ‘poftion located slightly above the
uppermost _liquid level determinéd by said float whierd
seating said valve head on said valve séit; & hiativaliy
adjustable. needle valve arrangement comnected 5 sitid

discharge conduit_adjacent said bottom portion, 4 Sub-
stantially ‘instantaneous vaporizer comprising a casing
mounted on said exhaust pipe and defining a vaporizing
chamber,. an_inlet nipple and an outlet nipple integral
ith said ca: and connected to said vaporizinig cham-
ber,  said feeding. pipe connecting said discharge conduit
with. said. inlet ‘nipple, said air intake of said carburator
being connected fo an air filter having a cover,.a duct
having an enlarged free.end, said duct being supported
by said cover,and said enlarged free end entering said
air_intake, said anti-knock vapor pipe connecting said
duct with said outiet nipple. o o

- .6. A charge Torming device for use in connection with
the fuel. supply for internal combustion engines having
a carburetor with an air intake and an exhaust pipe and
comprising. an -anti-knock liquid tank, a supply pipe, a
feeding _pipe, an. anti-knock Yapor pipe, a constant. Ie_vel
ggSegyoig:gomp};sxng'Aa‘c_ontai_ner having a bottom portion
and a side wall, a lid covering .said. container, a nipple

5 integral with said lid, said anti-knock liquid tank being
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connected to said constant level reservoir through said
supply pipe connected to said tank and said nipple, a
substantially conical valve space defined in said lid and
having an apex directed towards said nipple connected
to said valve space and defining adjacent said nipple a
valve seat, a valve head supporting plate supported by
said lid and defining the base of said conical valve space,
said supporting plate being perforated, a conical valve
head housed in said valve space and having an apex
directed towards said nipple, said valve head being capable
of closing the connection through said nipple by sitting on
said valve seat, a valve stem integral with said valve head
and passing through said supporting plate and entering
said container, said valve stem having a free end, a fioat
in said container and capable of entering in contact with
said free end of said valve stem and capable of rising said
valve stem to seat said valve head on said valve seat,
discharge condnit opening at said side wail into the bottom
portion of said container, said discharge conduit including
a portion located slightly above the uppermost liquid leve
determined by said float when seating said valve head on
said valve seat, a needle valve arrangement connected to
said discharge conduit adjacent said bottom portion, a
substantially instantaneous vaporizer comprising a casing
mounted on said exhaust pipe and defining a vaporizing
chamber, an inlet nipple and an outlet nipple integral with
said casing and connected to said vaporizing chamber,
said feeding pipe connecting said discharge conduit with
said inlet nipple, an anti-knock vapor connecting element
comprising a ring having a lower portion with slits, a
clamp surrounding said lower portion, a duct connected to
said ring and entering said ring in form of a baffle, said
lower portion of said ring being connected to said air
intake of said carburator an air filter connected to said
ring above said baffle, said anti-knock vapor pipe con-
pecting said duct with said outlet nipple.

7. A charge forming device for use in connection with
the fuel supply for internal combustion engines having a
carburator with an air intake and an exhaust pipe and
comprising an anti-knock liquid tank, a supply pipe, a
feeding pipe, an anti-knock vapor pipe, a constant level
reservoir comprising a container having a bottom portion
and a side wall, a lid covering said container, a nipple
integral with said lid, said anti-knock liquid tank being
connected to said constant level reservoir through said
supply pipe connected to said tank and said nipple, a
substantially conical valve space defined in said lid and
having an apex directed towards said nipple connected
to said valve space and defining adjacent said nipple a
valve seat, a valve head supporting plate supported by
said lid and defining the base of said conical valve space,
said supporting plate being perforated, a conmical valve
head housed in said valve space and having an apex
directed towards said nipple, said valve head being capa-
ble of closing the connection through said nipple by sit-
ting on said valve seat, a valve stem integral with said
valve head and passing through said supporting plate and
entering said container, said valve stem having a free
end, a float in said container and capable of entering in
contact with said free end of said valve stem and capable
of rising said valve stem to seat said valve head on said
valve seat, a discharge conduit opening at said side wall
into the bottom portion of said container including a
portion located slightly above the uppermost liquid level
determined by said float when seating said valve head on
said valve seat, a manually adjustable needle valve arrange-
ment connected to said discharge conduit adjacent said
bottom portion, a substantially instantaneous vaporizer
comprising a curved tube portion and a straight tube por-
tion, a bracket integral with one of said tube portions, an
inlet nipple and an outlet nipple connected to said straight
tube portion, said curved portion being adapted to be
housed in said exhaust pipe, said curved and straight tube
portions defining a vaporizing chamber, said feeding pipe
connecting said discharge conduit with said inlet nipple,
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said anti-knock vapor pipe connecting said outlet nipple
with said air intake of said carburator.

8. A charge forming device for use in connection with
the fuel supply for internal combustion engines having
a carburator with an air intake and an exhaust pipe and
comprising an anti-knock liguid tank, a supply pipe, a
feeding pipe, an anti-knock vapor pipe, a constant level
reservoir comprising a container having a bottom portion
and a side wall, a lid covering said container, a nipple
integral with said lid, said anti-knock liquid tank being
connected to said constant level reservoir through said
supply pipe connected to said tank and said nipple, a
substantially conical valve space defined in said lid and
having an apex directed towards said nipple connected to
said valve space and defining adjacent said nipple a valve
seat, a valve head supporting plate supported by said lid
and defining the base of said conical valve space, said
supporting plate being perforated, a conical valve head
housed -in said valve space and having an apex directed
towards said nipple, said valve head being capable of
closing the connection through said nipple by sitting on
said valve seat, a valve stem integral with said valve head
and passing through said supporting plate and entering
said container, said valve stem having a free end, a float
in said container and capable of entering in contact with
said free end of said valve stem and capable of rising said
valve stem to seat said valve head on said valve seat, a
discharge conduit opening at said side wall into the
botiom portion of said container including a portion
located slightly above the uppermost liquid level deter-
mined by said float when seating said valve head on said
valve seat, a manually adjustable needle valve arrange-
ment connected to said discharge conduit adjacent said
bottom portion, a substantially instantaneous vaporizer
comprising a curved tube portion and a straight tube por-
tion, a bracket integral with one of said tube portions, an
inlet nipple and an outlet nipple connected to said straight
tube portion, said curved portion being adapted to be
housed in said exhaust pipe, said curved and straight tube
portions defining a vaporizing chamber, said feeding pipe
connecting said discharge conduit with said inlet nipple,
said air intake of said carburator being connected to an
air filter having a cover, a duct having an enlarged free
end, said duct being supported by said cover and said
enlarged free end entering said air intake, said anti-knock
vapor pipe connecting said duct with said outlet nipple.

9. A charge forming device for use in connection with
the fuel supply for internal combustion engines having
a carburator with an air intake and an exhaust pipe and
comprising an anti-knock liquid tank, a supply pipe, &
feeding pipe, an anti-knock vapor pipe, a constant level
reservoir comprising a container having a bottom porticn
and a side wall, a 1id covering said container, a nipple
integral with said lid, said anti-knock liquid tank being
connected to said constant level reservoir through said
supply pipe connected to said tank and said nipple, a sub-
stantially conical valve space defined in said lid and having
an apex directed towards said nipple connected to said
valve space and defining adjacent said nipple a valve seat,
a valve head supporting plate supported by said Iid and
defining the base of said conical valve space, said support-
ing plate being perforated, a comicat valve head housed in
said valve space and having an apex directed towards said

ipple, said valve head being capable of closing the con-
nection through said nipple by sitting on said valve seat,
a valve stem integral with said valve head and passing
through said supporting plate and entering said centainer,
said valve stem having a free end, a float in said container
and capable of entering in contact with said free end of
said valve stem and capable of rising said valve stem to
seat said valve head on said valve seat, a discharge con-
duit opening at said side wall into the bottom portion of
said container including a porticn located slightly above
the uppermost liquid level determined by said float when
seating said valve head on said valve seat, a manually ad-



2,811,146

-11

justable needle valve-arrangement connected to sajd dis-
charge conduit adjacent said bottom portion, a substan-
tially instantaneous vaporizer comprising a curved tube
portion and a straight tube portion, a bracket integral
with one of said tube portions, an inlet nipple and an out-
let nipple connected to said straight tube portion, said
curved portion being adapted to be housed in said exhaust
pipe, said curved and straight tube portions defining a
vaporizing chamber, said feeding pipe connecting said dis-
charge conduit with said inlet nipple, an anti-knock vapor
connecting element comprising a ring having a lower por-
tion with slits, a clamp surrounding said lower portion, a
duct connected to said ring and entering said ring in form
of a baffle, said lower portion of said ring being connected
to said air intake of said carburator, an air filter connected
to said ring above said baffle, said anti-knock vapor pipe
connecting said duct with said outlet nipple.

10. A charge forming device for use in connection with
the fuel supply for internal combustion engines having a
carburator with an air intake and an exhaust pipe and
comprising an anti-knock . liquid tank, a constant level
reservoir comprising a main container and having a
bottom portion and a weir, 2 supply container having a
bottom portion, said main container being connected to
said supply container through their respective bottom
portions, a lid. covering said main container, a nipple
integral with said lid, said nipple entering said anti-knock
liquid tank, a substantially conical valve space in said lid
and having an apex directed towards said nipple, said
valve space being connected to said nipple, a valve head
supporting plate. supported by said lid and defining the
base of said valve space, said supporting plate being per-
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forated, a conical valve head housed in said valve space
and having an apex directed towards said nipple, a valve
stem integral with said valve head ‘and ‘passing ‘through
said supporting plate and entering said ‘container, said
valve stem having a free end, a float ‘in said container
and capable of entering in contact with said free end of
said valve stem and capable of rising said valve stem to
close said nipple, said float defining a maximum normal
anti-knock liquid level in said main container below said
weir, a tube having an inlet nozzle at least partially housed
in said supply container and at a level above the maxi-
mum of said liquid level of said main “container, said
tube being spaced apart from said supply container so that
said anti-knock liquid may pass by said tube in said supply
container and enter said tube through said- nozzle, said
tube having a free end discharge portion, a substantially
instantaneous vaporizer associated in heat exchange rela-
tionship with said exhaust pipe of said "engine, said
vaporizer being connected to said free end discharge
portion of said tube and to said air intake of said
carburator.
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