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3 Claims.

This invention relates to an improved system
for feeding fuels to internal combustion engines
adaprted to use both light and heavy fuels and
having means for automatically changing over

5: from one fuel to another so that the engine may
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operate at certain speeds and under certain con-
ditions on the lighter fuel and so-that the change
from one fuel to the other may be automatically
effected for economical running at predetermined
speeds and under predetermined conditions.

One object of my present invention is to pro-
vide a new or improved fuel feed and control sys-
tem whereby a lighter fuel is used during start-
ing and at low speed and whereby the operation
of the engine automatically controls the supply of
fuels by variation in pressure in the lubricating
system of the engine.

A still further object of my invention is to pro-
vide improved mechanism whereby the engine
suction, the pressure in the lubricating system of
the engine and the temperature of the engine
cooling fluid or of the lubricating oil are all uti-
lized for controlling the supply of fuel to the
engine and for changing over from one fuel to
another under predetermined  conditions and,
speeds of operation.

With these and other objects in view my in-
vention consists in the system hereinafter de-
scribed and illustrated in the accompanying
drawings and particularly pointed out in the ap-
pended claims, it being understood that various
changes in the form and constructional details
may be made without departing from the spirit
of the invention or sacrificing any of the advan-
tages thereof.

In the drawings:

Fig. 1 is a side view drawn partly in section and
shewing one form of the improved fuel feed and
centrol mechanism;

Fig. 2 is a detail longitudinal section of the
gasifier for the heavier fuel;

Fig. 3 is a vertical cross-section taken on the
line 3—3 of Fig. 2;

Fig. 4 is a detail view—in vertical section—of
part of the valve control mechanism;

Fig. 5 is a horizontal section taken on the line
5—5 of Fig. 4;

Pig. 6 is a view corresponding to Fig. 1, but
, showing a modified arrangement;

Fig. 7 is a vertical cross-section through the
heavy fuel carbureter of Fig. 6 taken on the line
1—1 of Fig. 11;

Fig. 8 is a vertical section- through the light
fuel carbureter;
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Fig. 9 is a section taken on the line 9—8 of -
Fig. 11; )

Fig. 10 is a vertical section taken on the line

10—I10 of Fig. 11;

Fig. 11 is a plan view showing the parts beneath 5.
the line ti—I11 of Fig. 7;

Fig. 12 is a vertical section taken on the line
12—12 of Fig. 11; and

Fig. 13 is a sectlona.l plan view taken on the
line 13—13 of Fig. 12. 10-

Referring to Fig. 1, the conduit | carries an
atomization of the lighter fuel to the explosion
engine. .

The arrangement of the butterfly valves 2 and
3, as well as the position of the control rod. 4, 15.
clearly determine that the engine is operating by
the admission of the lighter fuel.

With the initial operation of the engine by.
means of low burning point or lighter fuel, the
temperature: of the cooling water and the crank- g
case oil will increase. - E

A tube 5 is connected to the oil circulation of
the usual lubricating pump by which oil is forced
from the engine. A flow of oil will thus be pro-
duced through this tube 5 in the direction of the. o5
arrows, and the oil will pass from the tube 5
through a tube 6 to tubes T and 8. 'The tube 1
carries the oil to a chamber 9, the oil passing
a valve seat 10 and through a tube I to a tube
2 which communicates by means of a tube 13 gq
with the engine crank-case. The said tube 8
leads to a small chamber 14 which also com-
municates by tubing 15 with the said tube 12
and consequently with the crank-case through
the tube 13. A small conduit 18 is connected to a g5
suitable point in the intake manifold of the
engine in such a manner that when the suction is
produced due to the normal engine operation,
said conduit 16 communicates the suction to a
chamber 7 and therefore to a plunger 18 having 4
a stem 19 firmly secured thereto. In the upper
part of the chamber {1 above the plunger (8
there is an atmospheric chamber 20 which com-
municates with the outer air by means of an
orifice 21. A lever arm 22 connects the stem 19 45
with the stem 23 of a needle valve 24, the lever
having as a fulerum. the end 25. 'The lever arm
22 has an extension 26 where a spring 27 is
applied, said spring connecting the end 28 of said
extension 26 to a fixed point 29.

At the commencement of the operation of the
engine, suction is conveyed through. the conduit
16 .and creates a vacuum .or-atmospheric. de-
pression in 17, which causes an unbalanced con-
dition with the chamber 20 thus lowering the 55
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plunger 18 and the stem {8 and causing the lever
22 to turn about the center 25, against the action
of the spring 21. Between the fulcrum 25 and
the stem 19 is the stem 23 which is thus lowered,
thereby causing downward movement of the nee-
dle 28 which becomes seated on the valve seat
10, thereby closing the communication of the oil
from the pipe 1.

The closing of this communication causes the
circulation which entered by the tube 6 to lose
one of its two branches, the branch 7, so that it
is caused to follow the branch 8.

The conduit 8 communicates with the small
chamber (4 having therein a valve 30 for en-
gaging a valve seat 3!, and a small chamber 32
is separated by an opening 33 from a closed
chamber 34.
is a stem 35 which forms part of a thermostat
36 enclosed within the chamber 34. The wall 31
forming. this. hermetically sealed chamber 34 is
accommodated in a conduit wherein the inlet
38 leads to the external surface of said wall 31
and thence to an outlet extension 39. The out-
let to the said tube 15 is located in the small
chamber 32.

The passage through the tube 1 being closed,
the oil is caused to continue through the tube 8,
enters the chamber {4 and, as the valve 30 is
separated from-its seat 31, the oil reaches the
chamber 32 to pass out by I5 and as the tube I
is also closed, the oil continues by the tube 12 and
the tube {3 into the crank-case.

The connection 38 receives the cooling water

from the engine, which water will circulate
“around 37 and pass by 39 to the general cooling

liguid,

The engine is now in operation and the cooling
liquid -is ‘gradually acquiring temperature, and
the outer surface of 37 is absorbing heat. This
iricrease in temperature in the casing 31 reaches
the thermostat 36 which in expanding raises the
stem. 35 which passes through the orifice 33 and
pushes the valve 30 upwardly against its seat 31.

The liquid which at first had free circulation
through the tubes T and 8 is now compelled to
pass through the tube 40 as indicated by the
broken arrow and to pass upwardly to the pressure
valve 41.

In a casing 42 there is located a small chamber
43 housing the said valve 41 which is provided
with a valve seat 44 and is controlled by the
spring 45. From the chamber 43 there-extends
a. conduit 46 having a control valve 47T closing
said conduit 46 by engagement with a valve seat
48, said valve 41 having a stem 43 surrounded
by a spring 50. This stem is held by a plug 5
screwed in the casing of a chamber 52 and which
acts directly on the spring 50.

The oil, when flowing through the tube 48,
moves the valve 41 from its seat and enters the
chamber 43 and passes to the conduit 46 where
it moves the valve 48 from its seat, thus entering
the chamber 52.

The pressure of the oil being consequently
admitted to the chamber 52, this pressure is com-
municated by 53 to a piston 54, said piston B4
having a stem 55 with a spring 54’’ which presses
the piston 54 against the mouth of the passage 53.
The stem 55 forms part of, or is joined to, the
said control rod 4.

A restricted conduit 56 leads from the tubes
6, 7 and 8, and leads into the chamber 52.; This
communication has a purpose which will be ap-
preciated from the ‘description of the operative
cycle of the system, as given below.

Extending through this opening 33"
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The rod 4 is shown at Fig. 1 in the position
with the engine at rest or with the engine cp-
erating with the lighter fuel.

The rod 4 has two arms 57 and 58 actuating
respectively the butterfiles or valves 88 and 2;
these valves 2 and 59 operate in an alternative
manner, that is to say, when 2 is open 59 is
closed, and when 59 is open 2 is closed.

These twe butterfly valves are located in the
admission passages of the two carburetors re-
quired by the system, one for the lighter fuel
such as naphtha or gascline, which will feed
through the conduit I, and the other for gas-oil
or heavy fuel which will enter by the conduit 69.

Beneath the butterfly valves 2 and 59 are
two additional valves 3 and 61 which operate to-
gether and are moved by the arm 62 responding
to the action of the accelerator of the engine or
automobile, thus regulating the speed of said
engine.

The action of the small piston 64 is controlled
from the rod 83 by which the butterfly valves 3
and §1 are caused to move simultaneously, said
piston 64 operating in a bore connected to a con-
duit 85 by which the tube { for the admission of
lighter fuels communicates with the upper side
of the butterfly valve 6! in the inlet tube 606 for
the heavier fuels.

The accelerator, actuating through the said
arm 82 will open in the usual manner the buttel-
fly valves 3 and 6f, but as in the case of Fig.
the butterfly valve 2 is open, the suction of the
engine will be produced in the tube | which sucks
the mixture of the lighter fuel to the engine.

In op€ration, the starting of the engine pro-
duces a suction in the tube 16 which suction is
conveyed to the chamber 17 so that aiter a
predetermmed period g sufficiently unbalanced
‘condition will be established between the cham-
bers 17 and 28 to cause the piston 18 to move
downwards.

Wluh the lowering of the piston 18, the stem 18
causes angular movement, of the arm 22 against
the action of the spring 27. With the dcwn-
ward movement of the lever 22 the stem 23 is
lowered, and the needle 24 closes the communi-
cation of the tube 7 with the tube tl. The oil
then passes through the tube 8, but after a fur-
ther pericd of operation of the engine, the cir-
culating cooling water which passes between 28
and 39 has transferred heat tc the thermostat
36, thus raising the stem 35 until it causes the
valve 30 to close the passage between 8 and {5.
The oil from the tube 5 can now pass either by
A8 or by 56, and the tube 40 offers less resistance
on normal operation, since the restricted tube 56
only operates when it is required that the plunger
54 rapidly returns for the closing of the con-
duit 53, and for returning the system to the op-
eration with gasoline which enters by 1.

Normally, therefore, the oil under pressure will
pass by 40 to open the valve 41 and raise the
valve 48, consequently causing the oil to exert
pressure on the plunger 54 which will move the
rod 4 to the.position for the opening of the but-
terfly valve 59 -and the closing of valve 2, thus
transferring the suction from the admission tube
I to the admission 60.

Meanwhile, during the time in which the trans-
fer from lighter to heavier fuel is effected, the
tube 65 is open to the upper part of the butter-
fly valve 61, so that lighter fuel is fed at the in-
itial opening of the butterfly valve 59, so that
there is no noticeable transition from one fuel to
ancther. The said plunger 64 moves downward-
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ly, thus intercepting said indirect feed when
the butterfly valve §{ opens to admit the suction
of the engine from the tube 60 providing the
gasification of the heavier fuel.

When the valves 59 and 6f are open for the
supply of the heavier fuel the suction draws a
supply of water through a restricted supply tube
66 extending from the cooling system. to the pas-
sage 60, this tube being so arranged that the
water cannot flow therethrough by gravity but
only when the outlet end is subjected to the en-
gine suction, and the water thus supplied is
mixed in the form of steam with the atomized
fuel.

Referring particularly to Figs. 2 and 3 of the
drawings, the object of the gasification casing 87T
is to provide a great accumulation of heat in a
coil 68 arranged within the said casing so-as to
assist in the gasification of the heavier fuel. On
the upper part of this casing 67 there is a cover
plate 713 . forming 2 conduit 75 which communi-
cates with a tube T4 feeding hot air through a
casing 76 and a pipe 77 to the heavy fuel car-
bureter 18. -Underneath the casing 671 are the
carbureters 18 and 19, the carbureter 19 coire-
sponding to the admission { and the carbureter
18 to the admission 9.

The operation of the butterfly valves 2 and 59
is effected by means of the rod 4 shown in Figs.
2 and 3. .

The tube 85 with the plunger 84 provides the
initial feed of light fuel of the carbureter 18, suit-
able for the moment wherein the butterfly valve
59 is about tc open and the butterfly valve 61 is
about to be opened by the operation of the ac-
celerator.

Fig. 4 shows a suitable form of the pressure ac-
tuated device for the control of the rod 4, in
which the casing 42 has, in its angular conduit
485, 2 double threaded piece 80 connecting 46 with
43. A nipple 8! is provided for connection with
the conduit §6. The plug piece 5 has a head 82
and a lock nut 83 with a washer 84, for regulat-
ing the action of the spring 50. The other ele-
ments of this device were fully described in con-
nection with Fig. 1.

Fig. 5 shows a modified arrangement of the
plunger 54 with respect to the conduit 53 and
shews said plunger secured to the stem 55 by

- means of a nut 85 and an abutment 85.

" In order that the operator may know when the
change of operation of the one carbureter to the
other is effected, the rod 4 actuates by means of
an extension on one end thereof, a balance beam
a (see Fig. 1), adapted to close an electric con-
tact b which by means of an electric current
source c¢ lights a signal lamp d. The light will
be produced when the valve 2 is closed and the
valve 59 is opened.

Referring to the modified system shown at Fig:
6, the positions of the parts as shown correspond
to the starting of the engine with the lighter fuel.

The thermostatic device ¢’ is located in con-
tact with one of the two fluids, water or oil, which
will acquire temperature as a result of the oper-
ation of the engine to which this system is ap-
blied, so that, through the expansion of its
bellows 1’, it will give a stem 2’ an upward move-
ment on the absorption of heat by said bellows 1°.

While said bellows I’ has a temperature cor-
responding to that of the atmosphere, the posi-
tion of same will be that shown in Fig. 6 with the
stem, 2° inactive. The plunger 4’ in the casing
19’ is shown in its raised position, and the con-
trol arm 5’ of the heavy oil carbureter ¢’ is in the

3

bosition whereby a cylinder 6’ (connected there-
to by means of a rod 28’) provides communica~
tion for the fuel from the light fuel carbureter
d’, in the usual manner when this fuel is used.

The thermostatic element @’ has a conduit 7’
through which passes the fluid affecting the con-
dition of the bellows |’ which is housed in a
chamber 8’ accommodated within an enlarged
portion 9’ of said conduit 1’. The stem 2’ ex-
tends from the bellows I’ and screwed into an ex-
tension 10’ is a cylinder 11" which has in its up-
per part an opening 12’. Within this cylinder
1’ is a valve having heads {3’ and (4’, which in
their upward and downward movements cover
and uncover the openings 15’ and 16’.

The conduits 17’ and 18’ communicate with the
openings 15" and 16’ respectively and are ar-
ranged at different heights. The conduit 71’
communicates directly to the intake manifold of
the engine. The conduit 18’ leads to the lower
part of the cylindrical casing 19’ which contains
the plunger 4’, the stem 20’ of which extends
above the casing 19’ and has an eye 21’ and a
flange 22°. A spring 20’ is provided between the
flange 22’ and the collar 23’ for the purpose of
maintaining the plunger 4’ in the position illus-
trated in Fig. 6.

The conduit 18" communicates with the casing
19" through an opening 24’, and this casing also
has a further opening 25’ where a tube 26’ is
connected. This same casing is provided with a
third opening 271’ in the upper part, which serves
as a vent.

The tube 26’ leads from the casing 19’ to an

automatic device e’ which has the function of-

closing the tube 26’ when the valve 51’ in the
passage 36’ (Fig. 7) is open. When the valve
571’ is closed, however, for the idling of the engine
or for low speed operation, the device ¢’ admits
atmospheric air to the tube 267 through a tube
31’. The device e’ consists of a valve casing 100
(Fig. 12) having a bore containing a piston valve
101 actuated by a link 102 connected thereto and
to an arm 103 on the end of a spindle {84 carry-
ing the said valve 51 and the valve 101 is adapted
to cover and uncovér ports leading to-the said
tubes 26’ and 37’.

The heavy fuel carbureter ¢’ is provided with
the arm 5§’ which is joined by the rod 28’ to the
said eye 21’ in the stem 20’. This arm 5’ im-
parts angular movement to a hollow cylinder 29’
(see Figs. 7, 12 and 13) which is connected to and
actuates a hollow cylinder 6’ having two main
ports 30" and 3{’, which may register with fixed
ports 34’ and 35’ respectively, which receive the
combustible gases coming from the carbureters
¢’ of heavy fuel and 4’ of lighter fuel.

As already stated, the fube 1T’ communicates
with the admission of the engine, so that when
the thermostat a’ is at atmospheric temperature
and therefore in the position of Fig. §, the suc-
tion passage is closed by the valve head i4’.

Meanwhile, the plunger # is inactive, due to
the atmospheric pressure actuating on the upper
part of the plunger through the orifice 21’ while
atmospheric pressure is exerted—due to the posi-
tion of the device e’—on the opposite face of
said plunger 4’ which causes the rod 28’ to main-
tain the arm 5’ in such a position that the orifice
39’ of the cylinder €’ (sce Figs. 11 to 13) faces
the fixed orifice 34’ causing the light fuel car-
bureter to feed the passage 36’ (Fig. 7) leading
to the cylinders of the engine.

As the fluid passing by the duct 7’ increases
in temperature owing to the operation of the
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engine, the thermostatic element I’ will expand
and will raise the stem 2’, due to the upward
pressure, and will cause the head 14’ of the
valve to open the port 15’ to the port 16’, al-
lowing the suction in {1’, to communicate with
the conduit 18’.

If the valve 51’ is now opened the device e’
will close the communication between the tube
26’ and the tube 31" communicating with the
atmosphere, and consequently the engine suc-
tion will be felt in the chamber of the cylinder
i9’, causing the plunger 4’ to descend, . due to
the difference in pressure. This action of the
plunger 4’ causes the stem 20’ to descend, over-
coming the spring 20’’ and actuating the rod 28°
which will $ransmit an angular movement to
the arm 5, which in turn rotates the cylinders
29’ gand 6’. The rotary movement of the cylin-
der 6’ causes the orifice 3¢ formed in the wall
thereof to move away from the fixed orifice 34’
which was feeding the mixture from the light
fuel carbureter d’. At the same time the move-
ment of the member 8’ causes the orifice 31’ to
register with the fixed. orifice 35’ which is fed
with the gases from the heavy fuel.

The constructional features are hereinafter
described with reference to Figs. 7 to 13 of the
drawings.

The light fuel carbureter d’ has a constant
level chamber 38’, Fig. 8, with a cover 39’ receiv-
ing a tube 46’ in the orifice 41’ through which
the fuel is received. Inside the chamber 38" is a
float 38’’ pivoted on the support 42° by means of
the supporting arm 43’ producing the movement
of the stem 44’ of the valve 45’. A passage 46’
allows. the outlet of the fuel past the needle a1
which is adjusted from the screw head 48’. The
tube 49’ communicates with the port 34’ (Fig.
13) leading to the carbureter c’.

The heavy fuel carbureter ¢’ also has a con-
stant level chamber 58’ with a similar arrange-
ment of float (Figs. 7 and 9), and receives the
fuel through the conduit 5{’. This carbureter
¢’ rests with its base 52’ on a pedestal 53’ com-
municating with conduits 54’ and 55’ which, re-
spectively, introduce the mixture in the pre-
heaters 56/, on which said piece rests, and feed
said mixture, with suitable addition of air.

The conduit 368’ (Fig. 7) communicates with
the engine in a downward direction and through
the butterfly valve 51’.

The conduit 49’ to the light fuel carbureter d’
enters directly to the conduit 36’ when the
orifices 38’ and 34’ register, as may be seen in
Figs. 11 and 13. In this case the carbureter ¢’
operates as a common light-fuel carbureter. At
the same time it must be understood that the
small ports $1’’ (Fig. 13) will introduce into
the current of gas or light mixture, a supple-
mentary amount of heavy fuel atomization,
which tends to a greater economy in the cost of
fuel.

For the admission of extra air there is pro-
vided in the upper part of Fig. 7 a valve 64’
in an air opening 65’. This valve 64’ is mount-
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ed on & stem 59’ having a spring 60’ held in com-
pression between the valve and a washer §1’.
In order to vary the compression of the spring
and thus modify the tendency to admit extra air
the washer 61’ is carried upon a forked arm 62’
extending from a cross-pin 63’ which extends
through the casing and is provided externally
with suitable means of any well-known type for
its convenient adjustment or control.

When the member 6/, due to the angular

. movement transmitted thereto by the rod 28’

causing the orifice 31’ to register with the orifice
35’ the heavy fuel mixture heated and mixed
with heated air will pass the butterfly valve 57’
reaching the conduit 853’ which carries these
gases to the admission conduit 86’, Figs. 7
and 10.

Tt should be understood that each of the ele-
ments acting in complementary operation of the
system may be the subject of a suitable and more
convenient construction for the purpose intend-
ed, provided it efficiently brings this result.

What I claim is:—

1. A fuel-feed system for internal combustion
engines of the character described having means
for the separate supply of light and heavy fuels
to the engine, and control means for closing one
fuel supply and opening the other, and means
for actuating said control means comprising al-
ternative passages for the flow of fluid froin the
engine, means actuated by the engine-suction
for interrupting the flow of fluid in one of said
passages, a thermostatic device for interrupting
the flow of fluid in another of said passages,
and means actuated by fluid pressure in still
another passage to actuate the said control
means.

2. A fuel-feed system for internal combustion
engines of the character described comprising
means for the separate supply of light and heavy
fuels to the engine, control mechanism for clos-
ing one fuel supply and simultaneously opening
the other, and means for actuating said control
mechanism comprising alternative passages for
the flow of lubricating oil from the engine,
means actuated by the engine-suction for in-
terrupting the flow of cil in one of said passages
when the suction reaches a predetermined value,
a thermostatic device for interrupting the flow
of oil in another of said passages, means for
conducting a fluid from the engine to control
said thermostatic device, and means actuated by
oil pressure in still another passage to actvate
the said control mechanism after actuation of
the thermostatic device.

3. A fuel-feed system according to claim 1,
comprising two carbureters, one for light and
one for heavy fuel, a fuel admission tube leading
from each carbureter to the engine, a control
valve in each tube, means connecting said valves,
a duct for the admission of fuel from one of said
tubes to the other, and means connected with
said valves for interrupting the passage of fuel
through said duct.

FRANCISCO FLAMINI.

10

15

20

25

30

35

40

[
[

G0

65



