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UNITED STATES PATENT OFFICE 
2,444,179 O 

APPARATUS FOR, CONTROLLING INTRO. 
DUCTION OF SUPPLEMENTARY ANT 
KNOCK FUELMIXTURES 

David E. Anderson, Cleveland, Ohio, assignor to 
Thompson Products, Inc., Cleveland, Ohio, a 
corporation of Ohio 
Application June 4, 1945, Serial No. 59,406 

My invention relates to apparatus for Supply 
ingosupplementary antiknock fuel to internal 
combustion engines and particularly to improved 
means for controlling the functioning of said 
apparatus for supply of fuel only at such times 
as it is actually required by the engine. 
An important object of the invention is to pro 

vide control means which will assure complete 
shutoff of supplementary fuel when the engine 
is not running, or at such other times during 
running of the engine when supplemental fuel 
is not desired. 
A further object is to provide a control arrange 

ment in which the opening of the flow controlling 
valve for the supplementary fuel supply is con 
trolled by the pressure of the oil in the engine 
lubricating System, the control being in such 
manner that when the oil pressure is below a pre 
determined value, the supplemental fluid flow 
Controlling valve will be held closed, 
In general, the object of the invention is to 

provide improved controls for a supplementary 
fuel flow valve, with such controls manually 
Operable or automatically operable in accord 
ance with the engine's demand for antiknock, 
fuel as determined by engine temperature and 
other operating conditions of the engine and the 
grade of primary fuel being used, in order that 
supplementary antiknock fuel will be delivered 
only at Such time and in such quantity as will 
eliminate knocking when knocking might other 
Wise Occur. 
The various features of my invention are emi 

bodied in the structure shown on the accompany 
ing drawings, in which: 

Figure 1 is a plan view of the supplemental fuel 
supply structure and control therefor; 

Figure 2 is a section on plane TI-II Figure 1; 
Figure 3 is a section on plane III-III Figure 1; 
Figure 4 is a section on plane IV-IV Figure 2; 
Figure 5 is a section similar to Figure 2 showing 

the arrangement of the control means for a run 
ning engine when cold; 

Figure 6 is a similar section showing the con 
trol arrangement for a hot engine when run 
ning; 

Figure 7 is a section similar to Figure 6 show 
ing thermostat control of the supplementary fuel 
feed in accordance with engine temperature; 
Figure 8 is a section on plane VIII-VIII Fig 

lure 4; 
Figures 9 and 10 are sections on plane IX-IX Figure 4; 
Figure 11 is a section on plane XI-XI Fig 

lure 4; 
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Figure 12 is a section on plane XII-XII Fig 

lure 4; 
Figures 13 and 14 are side elevations of a set 

ting lever in two of its setting positions; and 
Figure 15 is a section on plane XV-XV Fig 

lure 4. 
Briefly describing the supplementary fuel de 

livery structure shown to which my improved 
controls are applied, it comprises a body and a 
COver 2. In the body is the float chamber 3 for 
a float 4 fulcrumed at 5 for operation of the valve 
6 for control of the inflow of the supplemental 
fluid through a pipe 7 from a suitable supply tank 
(not shown). In the body at one side of the 
float chamber is the vertical bore 8 for the out. 
flow valve 9, the valve at its upper end being con 
nected by a cross bar O with the upper end of a 
hollow piston f operable in the bore 2 adjacent 
the valve bore 8. 
A boss 3 depends from the body and has a . 

bore f4 therein connected with the valve bore 8 
by the passage 5 the flow through which is con 
trolled by the valve 9, the float chamber being 
connected with the lower end of the bore 8 by 
the outflow, passage 6. Threading into the 
bottom of the body 3 below the bore 2 is the 
abutment for a spring 8 extending into the 
piston for engagement with the top thereof, 
this spring tending to shift the piston i? upwardly 
for corresponding movement of the valve 9 by 
the Cross bar 0 for holding the valve open. The 
lower end of the bore 2 is connected by a pipe 
9 with the intake manifold 20 of the engine so 
that the piston is subjected to intake manifold 
preSSure for COOperation with the spring 8 to 
control the movement of the piston and thereby 
movement of the valve 9 for control of the pas 
sageway or jet opening 5. 
Adjacent to the bore 4, the boss 3 has the 

bore 2 from which a passageway 22 extends 
through the body to the outlet 23 in which is 
seated a plug 24 from which the supplemental 
fuel discharge nozzle 25 extends. A bore 26 ex 
tends through the body downwardly from the 
upper edge thereof and is connected at its lower 
end With the cross passage 27 connecting the bores 
f4 and 21. Within the bore f4 above the cross passage 2 is the jet plug 28 having the metering 
orifice 29, the bore 4 at its lower end being 
closed by a plug 30. In the bore 2 above the 
cross passage 27 is a jet plug 3 having the jet 
orifice 32, the lower end of the bore 2 being 
closed by a plug 33. 
Within the cover structure 2 is the chamber 

34 which is connected with the atmosphere 
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through a pipe 35, and through the bottom wall 
36 of the cover structure extends a passageway 
37 to the space 38 above the piston and valve 
structure for subjecting this space to atmos 
pheric pressure, this space 38 communicating 
with the space above the fuel in the float cham 
ber for subjecting this space to atmospheric pres 
sure. Another passageway 39 through the bot 
tom of the cover structure communicates with 
the upper end of the bore 26. When the valve 9 
is open fuel will flow from the float chamber 
through the jet orifices its and 29 and into the 
bore 26 in which the fuel level will normally be 
that of the fuel in the float chamber, this bore 
26thus functioning as a fuel-supply well for de 
livering fuel through the jet orifice. 32 and pas 
sage 22 to the outlet nozzle 25 under suction ef 
fect on the nozzle. 

Referring to Figure 2, the carburetor 40 for 
the engine is mounted on the intake manifold 
20, the supplementary fuel delivery nozzle 25 
projecting into the carburetor power fuel inflow 
passageway above the Wenturi throat 4 in ad 
vance of the power fuel nozzle F and the throttle 
valve 42. With this arrangement shown, the 
nozzle 25 is subjected to the Wenturi Suction 
while the piston f which controls the valve 9 
is subjected to the pressure of the intake mani 
fold so that the flow from the nozzle is normally 
controlled by the difference between the pressure 
at the carburetor venturi and in the engine in 
take manifold. 

Describing now the various controls for the 
supplementary fuel, a pin 43 extends through a 
passageway in the bottom wall 36 of the cover 
structure in alignment with the bore 8 for the 
valve 9 for engagement with the upper end of 
the valve. Adjacent to the pin, the bottom wall 
36 has the opening 44 therethrough closed by a 
cover 45 detachably secured to the bottom wall 
as by screws 46. The cover 45 has the guide 
passageway 47 therethrough for the lower end of 
a stem, 48 extending downwardly from the head 
49 of a pressure responsive element such as a 
bellows 50 which is Secured at its open end to a 
cover 5 for the chamber 34 in the cover struc 
ture 2, the interior of the bellows communicat 
ing with the inlet in the cover which receives a 
fitting 52 from which a pipe 53 extends for con 
nection with the pressure side of the engine oil 
ing system (not shown). 
Between the bellows stem, 48 and the pin 43 

a shaft 54 extends through the chamber 34 and 
is journalled at its ends by the side walls of the 
chamber. Within the chamber 34 a hub 55 is se 
cured to the shaft 54 as by a pin 56 and this hub 
has the short ball ended lever 5 extending there 
from which terminates above the pin 43. Ad 
jacent to the hub 55 the shaft 54 has the hub 
58 rotatably mounted thereon and this hub has 
the ball ended lever arm 59 extending therefrom 
in the direction opposite to that of the arm 57. 
The ball end of the lever 59 engages in the cross 
slot 60 in the head 6 formed on the stem, 48 
below the bellows 50. A spring 62 interposed be 
tween the plate 45 and the underside of the head 
6 tends to move the head and the stem 48 up 
Wardly for upward Swing of the lever arm 59 and 
counterclockwise rotation of the hub 58 on the 
shaft 54, While engine oiling system pressure 
against the bellows tends to shift the head 6: 
downwardly for swing of the arm 59 and rotation 
of the hub 58 in the opposite direction. The 
Swing of the lever arm 59 is thus controlled by 
the difference between the pressure exerted by 

0. 

s 

920 

35 

45 

50 

2,444,179 
4. 

the spring 62 against the head 6 and the oil pres 
Sure exerted by the bellows against the head. 

Extending from the inner side of the hub 55 
is a tooth 63 (Figures 2 and 8) which is received 
in the arcuate recess 64 in the adjacent side of 
the hub 58 (Figures 9 and 10), this recess being 
of greater length than that of the tooth to allow 
for relative rotational movement between the 
hubs of the two lever arms 57, and 59. As shown 
on Figures 2, 8 and 9, the relative position of the 
tooth and recess is such that when the head 6 
is moved upwardly by the spring 62 as the oil 
pressure in the bellows decreases, the left end of 
the recess 64 will come into engagement with the 
tooth for downward Swing of the lever arm 57 as 
the lever arm 59 is swung upwardly, the lever arm 
57 during its downward swing engaging the pin 
43 to shift it downwardly against the valve 9 for 
movement of the valve toward its seat to reduce 
or shut of the fuel flow from the fuel chamber 
through the jet orifice 5 against the resistance 
of the spring 8. When the oil pressure on the di 
aphragm. Overcomes the pressure of the spring 62, 
the head 6 will be moved downwardly (Figures 
6 and 10) for down Swing of the lever arm 59 and 
clockwise rotation of its hub 58 for moving the 
left end of the recess 64 away from the tooth 
so that the Spring 8 may again function in coop 
eration with the vacuum pressure on the piston 

for movement of the valve 9 in opening di 
rection, such Opening movement of the valve 
oausing the lever arm 57 to swing upwardly for 
clockwise rotation of its hub 55 and the shaft 54. 
Thus, when the engine is not running (Figure 2) 
and there is consequently no oil pressure in the 
bellows, the spring 62 will function through the 
lever arm assembly and the pin 43 to move the 
valve 9 to its closed position to shut of flow of 
fuel from the float chamber 3 through the meter 
ing orifice 29 to the supply well 26 for the nozzle 
25. Furthermore, should the fuel supply valve 6 
for the fuel chamber fail to close when the engine 
is not running, the valve 9 will be held closed 
against any flow of fuel from the float chamber. 
However, when the engine is running normally 
and the bellows is subjected to engine oil pres 
sure, the valve 9 will be released for opening 
movement so that it may assume whatever posi 
tion is dictated by the engine requirements for 
the proper delivery of supplementary fuel. 
The spring 62 is calibrated so its strength will 

opposed a predetermined oil pressure plus the 
initial tension in bellows 50 and all friction 
in the mechanism, and the resulting load from 
the pressure of spring 8 in combination with 
the engine manifold vacuum. The spring cal 
ibration is arrived at by the engine's require 
ments for supplementary fuel at low operating 
speeds. When an engine is running at low speed 

70 

s 

with part throttle, the vacuum in the intake 
manifold may below enough then to allow sup 
plementary fuel to be fed due to the position 
of the vacuum piston 2 which might hold the 
valve 9 of its seat. Ordinarily, no detonation 
or knock takes place under this condition of 
engine Operation and no supplementary fuel is 
needed, and therefore the spring 62 must be 
strong enough to oppose the oil pressure in the 
bellows plus the resultant upward pressure of 
the vacuum piston spring 18 to hold the valve 
9 closed. When the throttle is now opened wider 
for increased engine speed, detonation may take 
place and supplementary fuel may be required. 
The engine oil pressure on the bellows increases 
with the engine speed, while the intake vacuum 
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pressure may remain low. The calibration of 
the spring 62 should therefore be such that it 
will permit the bellows, under the engine oil 
pressure, to set the lever arm assembly 57 and 
59 for release of the valve 9 so that the valve 
may be controlled by the spring 8 and vacuum 
pressure for the proper delivery of supplemen 
tary fuel to prevent detonation. In other words, 
the spring 62 must be balanced with the engine 
oil pressure of the bellows so that the lever arm 
59 will be out of engagement with the lever arm 
57 to allow freedom of movement of the valve 8 
as dictated by the position of the vacuum pis 
ton , which position depends upon the balance 
between manifold vacuum and the opposing pres 
sure of the spring 8. - 
when cranking the engine for starting, at 

which time no supplementary fuel may be desire 
able, the engine oil pressure is so low as to have 
no material effect on the bellows 50, and there 
fore the spring 62 will predominate to set the 
lever arm assembly for holding the valve 9 closed 
against the pressure of the spring 8. 
When an engine is running, but is cold, as 

shown on Figure 5, there is no tendency to det 
onate under any condition of load or speed, 
and therefore no antiknock fuel is necessary. 
When the engine is running there will be en 
gine oil pressure in the bellows 50 tending to 
effect setting of the lever arm assembly 57, 49 
for release of the valve 9 and delivery of anti 
knock fuel to the carburetor. To prevent this, 
manually operable means are provided in the 
form of a hand lever 65. This lever extends from 
a hub 66 rotatable on the shaft 54 outside of the 
chamber 34 in the cover structure 2, and outside 
of the hub 66 a collar 67 is secured to the shaft 

65 to shut off flow of supplementary fuel to the engine. 
It is not always possible to obtain in the field 

a grade of power fuel such as gasoline as low as 
that for which the supplementary fuel supply ap 
paratus was originally adjusted. The higher the 
grade of gasoline, the less antiknock fuel will be 
required. I therefore provide means for control 

O 
ling the range of movement of the valve 9 rela 
tive to the jet orifice 5 controlled thereby. As 
shown, the area of the orifice 5 is greater than 
the area of the metering orifice 29. When the 
valve 9 is unseated and the exposed flow area 
through the orifice 5 is greater than the area of 

15 

20 

the orifice 29, the orifice 29 will function to meter 
the fuel flow to the well 26, but when the valve 
is moved to reduce the flow area of the orifice 
f5 below that of the orifice. 29, then the orifice 
5 will function to meter the flow. I therefore 

provide control means for limiting the movement 
of the valve 9 so that the orifice 5 may be con trolled thereby for metering of the flow of the 
fuel for the desired service. Such control means 

25 
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includes a second lever 74 which extends from 
a hub 75 adjacent to the collar 67 on the shaft - 
54, the hub having the tooth 76 extending into 
the recess TT in the inner side of the collar 67 
and which recess is wider than the tooth, see 
Figures 1, 4, 13, 14 and 15. Now, when the meter 
ing orifice 29 is too large for the grade of power, 
fuel being used by the engine, the lever 74 will 
be swung inwardly from the position of Figure 13 
to a position of Figure 14 to move the tooth 76 
inwardly in the recess 77 in the collar 67 so that, 

35 

54 as by a pin 68. As shown on Figures 1, 2, 5, 
11 and 12, the hub 66 has a tooth 69 extending 
into the arcuate recess TO in the inner side of 

i the collar 67, this recess being longer than the 
tooth so that the hub 66 may be rotated by the 
lever 65 independently of the shaft 54 to the ex 
tent of movement of the tooth in the receSS. 
The lever 65 may be operable from the instru 
ment panel 7 f by a link 12 extending from the 
lever through the instrument panel and termi 
nating in a knob 73. Under normal operating 
conditions of the engine, the knob.will be pushed 
inwardly for setting of the lever 65 so that its 
tooth 69 will be away from the outer end of 
the recess 70 as shown on Figure 6 so that the 
shaft 54 and the collar 67 thereon may be ro 
tated clockwise by the opening movement of the 
valve 9 under pressure of the spring 8, when 
the engine is running under conditions when 
supplemental fuel may be required. When no 
supplementary fuelis required as when the engine 
is running cold, Or When the engine is at normal 
working temperature, or when the power fuel is 
high octane gasoline, the link 72 will be pulled 
out for Outward Swing of the lever 65 for en 
gagement of its tooth 69 with the Outer end of 
the recess 70 for counterclockwise rotation of 
the shaft and swing of the lever arm 57 against 
the pin 43 for closure of the valve 9 to shut off 
the supplementary fuel flow as shown on Fig 
lure 5. By setting the lever 65 at intermediate 
positions, the opening movement of the valve 9 
will be correspondingly limited. When the en 
gine is not running, the lever 65 may be swung 
out for positive closure of the valve 9, and if 
the fuel supply valve 6 for the float chamber 
should fail to properly function, the valve 9 may 
be positively closed by out swing of the lever 
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depending upon this distance of setting of the 
lever, the upward swing of the lever arm 5T will 
be limited so that the valve 9 can be moved up 
Wardly under control of intake vacuum and spring 
8 only a distance to prevent the exposed area 

of the orifice 5 from exceeding that of the ori 
fice 29, and after such setting of the limit of 
operation of the valve 9, the lever 65 may be 
Swung within the setting limit for control of the 
fuel Outlet flow through the orifice 5. The lever 
74 can also be set for complete closure of the 
valve 9. The lever 74 may be connected to the 
instrument panel by a link, like the link T2 for 
the lever 65. . . . . . 
The lever 65, instead of being manually oper 

ated, may be automatically controlled by the 
automatic setting of the carburetor choke valve 
in accordance with the temperature in the ex 
haust manifold of the engine. Referring to Fig 
ure 7, a housing 78 is mounted on the engine ex 
haust manifold 79, and journals a shaft 80 having 
a lever 8 extending therefrom, a spiral bi-metal 
thermostat. element 82 being connected with the 
shaft and the housing to respond to the tempera 
ture in the exhaust manifold for corresponding 
Swing of the lever 8?. A connecting link 83 con 
nects the end of the lever 8 with the end of a 
lever 84 extending from the shaft 85 of the choke 
valve 86 in the air intake for the carburetor 40. 
The link 83 also connects with the lever 65 for 
control of the supplementary fuel wave 9 in ac 
cordance with the temperature of the engine and 
the choke control. With such automatic control 
of the supplementary fuel supply, the link T2 
from the lever 65 to the instrument panel may be omitted, 

Figures 6 and 7 show the condition when the 
engine is hot. When the hot engine is running 
and only the manual control 72 is provided for 
the lever 65 (Figure 2), this manual control is 
operated for desired setting of the valve 9. With 
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the thermostatic control (Figure 7), the thermo 
stat when heated will swing the lever 8 and the 
levers 65 and 84 towards the right for opening 
of the choke valve 86. With the lever 65 swung 
to the right, and with the hot engine running 
(Figure6), the engine oil pressure acting on the 
bellows 50 will set the lever arm assembly 57, 59 
for release of the arm 57 by the arm 59 so that 
the valve 9 will be released for setting by the 
cooperation of the engine intake manifold vac 
uum and the spring 8. By setting of the lever 
.4, in a manner already explained, the valve 9 
may be permitted to be operated for metering 
by the orifice 29 of the flow to the nozzie 25, to 
limit the range of movement of the valve 9 so 
that the orifice S will assume the metering of 
the flow. 
When the hot engine is not running and the 

lever 65 is in the hot position (Figure 7), there 
will be no engine oil pressure in the bellows and 
the spring 62 will control and will swing the lever 
arm assemblies 57 and 59 for downshift of the 
pin 43 to hold the valve 9 down for closing the 
orifice 5 to entirely shut off the flow from the 
float chamber to the meteringine, 
When the engine cools off down to normal tem 

perature where no supplementary fuel may be 
required, the thermostat 82 will shift the link 
83 for swing to the left of the lever 65 for corre 
Spondingly decreasing the range of swing of the 

10 
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30 
lever arm 57 and movement of the valve 9 for 
corresponding reduction in rate of outflow of fuel 
from the float chamber, until the valve is fully 
closed when the engine stops or is running at 
its normal working temperature or under other 
conditions when the oil pressure in the bellows is 
not sufficient to overcome the spring 62. 
Any suitable means (not shown) may be pro 

vided for the lever 4, or a link extending there 
from to the instrument panel, to hold said lever 
in any set position for control of the operation 
range of the valve 9. During any setting of the 
lever 4, the lever 65 will be free for control of 
the valve arm 57 within the range established 
whether the lever 65 is manually operated, or 
automatically in accordance with engine tem 
perature. With the tooth and recess arrange 
ment between the lever arm 57,59 and the tooth 
and recess arrangement between the levers 65 
and 4 and the collar 67, the levers can impart 
rotary motion to the shaft 54 only in counter 
clockwise direction. The shaft 54 can be turned 
at all times counterclockwise by either or both of 
the levers at all times except when the engine is 
not running in which case the shaft is turned in 
counterclockwise direction by the lever arm 59 
under power of the spring 62. The shaft 54 can 
be turned clockwise only by pressure from the 
piston spring 8 acting through the valve 9 and 
the pin 43. The lever arm 59 is swung in clock 
wise direction, independently of the lever arm 57 
When the oil pressure in the bellows overcomes 
the spring 62, but when the spring 62 overcomes 
the oil pressure the lever arm 59 is swung in 
conterclockwise direction for engagement with 
and counterclockwise swing of the lever arm 57. 
The metering Orifice 32 which meters the flow 

of the fuel from the fuel well 26 to the nozzle 25 
should be sufficiently smaller than the orifice 29 
in order that the orifice 29 may permit sufficient 
flow to keep the well 26 supplied with fuel from 
the float chamber. 

I have thus produced improved and efficient 
controlling means for the outflow controlling 
valve of a supplementary fuel Supply apparatus 
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which will control the operation of the valve for 
delivery of supplementary antiknock fuel only at 
Such times and in such quantities as will elimi 
nate knocking when knocking would otherwise 
occur, and which will hold the valve closed at 
Such times as no antiknock fuel is necessary. 

I have shown a practical and efficient embodi 
ment of the features of my invention but I do 
not desire to be limited to the exact construction, 
arrangement or Operation as shown and described 
as changes and modifications are possible with 
out departing from the scope of the invention as 
defined by the appended claims. 
I claim as my invention: 
1. In combination with supplementary anti 

knock fuel Supply mechanism for an internal 
combustion engine in which a valve. under con 
trol of the engine intake manifold pressure con- . 
trols the supply of the supplementary fuel for de 
livery into the engine carburetor, of means under 
control of the pressure of the engine lubricating 
oil System for holding Said valve closed when the 
engine is at rest or when the oil pressure is below 
a predetermined value when the engine is 

2. The combination with supplementary anti 
knock fuel supply apparatus for an internal com 
bustion engine in which a float operated valve 
controls the inflow of Supplementary fuel into a 
float chamber and an outflow valve under con 
trol of the vacuum in the engine intake manifold 
controls the outflow from the float chamber to 
metering means for delivery to the engine. car 
buretor, of means for positively holding said out 
flow valve closed in the event of failure of closure 
of said float operated valve. 

3. The combination with Supplementary anti 
knock fuel supply apparatus for an internal com 
bustion engine in which a float operated valve 
controls the inflow of supplementary fuel into a 
float chamber and an outflow valve under control 
of the Vacuum in the engine intake manifold con 
trols the Outflow from the float chamber to 
metering means for delivery to the engine carbu 
retor, of means for positively holding said outflow 
valve closed in the event of failure of closure of 
said float operated valve, said means being con 
trolled by the pressure of the engine lubricating 
oil system. 

4. The combination with supplementary anti 
knock fuel supply apparatus for an internal Com 
bustion engine in which a float operated valve 
controls the inflow of the antiknock fuel to a 
supply chamber and from which chamber fuel 
flows through metering, orifices for delivery to 
the engine carburetor, of a valve responsive to 
engine oil pressure for shutting off flow from 
said chamber when the engine oil pressure is be- . 
low a predetermined value. 

5. The combination with supplementary anti 
knock fuel delivery apparatus for an internal 
combustion engine in which antiknock fuel is 
delivered from a supply chamber through a 
metering system to the engine carburetor, of a 
valve interposed between said chamber and the 
metering system, and means operable either by 
hand or thermostatically Or by both for con 
trolling said valve and thereby the flow of the fuel 
from said chamber to said metering system. 

6. The combination with supplementary anti 
knock fuel feeding apparatus for internal come 
bustion engines in which metering means meters 
the flow from a supply chamber to the engine 
carburetor and an outflow valve under control of 
the engine intake manifold vacuum controls the 



outflow from said chamber to said metering 
means, of manual means operable independently 
of the vacuum control of said valve for positively 
closing said valve or for limiting the opening 
movement thereof under control of said vacuum. 

7. The combination with supplementary anti 
knock fuel feeding apparatus for internal com 
bustion engines in which metering means meters 
the flow from a supply chamber to the engine 
carburetor and an outflow valve under control of 

... the engine intake manifold vacuum controls the 
outflow from said chamber to said metering 
means, of means controlled by the pressure of 
the engine lubricating oil for controlling the Open 
ing movement of said valve independently of the 
vacuum control of said valve. 

8. In a supplementary antiknock fuel feeding 
system for internal combustion engines in which 
a valve controls the outflow from a fuel supply 
chamber to the carburetor of the engine, the 
provision of means automatically controlled by 
the pressure of the engine lubricating oil system 
for holding said valve closed when the engine is 
not running or when the oil pressure is below the 
predetermined value. . 

9. The combination with supplementary anti 
knock fuel delivery apparatus for an internal 
combustion engine, in which antiknock fuel is 
delivered from a supply chamber through a 
metering system to the engine carburetor and a 
valve is interposed between said chamber and 
the metering system, spring means tending to 
move said valve in opening direction and means 
responsive to the pressure in the intake mani 
fold of the engine tending to move said valve in 
closing direction, locking means effective when 
the engine is not running for holding said valve 
closed, and means responsive to the oil pressure 
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orifice in the metering system and controlled by 
said valve, said metering port being of larger area 
than said metering orifice, whereby when said 
valve is moved for full exposure of said metering 
port Said metering Orifice will meter the flow to . 
the Carburetor, means for limiting the Opening 
movement of said valve beyond a point at which 
the exposed area of said metering port is greater 
than the area of said metering orifice whereby 
the exposed portion of said metering port will 
then meter the flow through the metering sys 
tem, and means for moving said valve through 
its limited range of movement. 

11. In a device for metering fluid to an in 
ternal combustion engine under the influence of 
the manifold pressure of said engine, a meter 
ing valve controlled by intake manifold pressure, 
a first lock for holding said metering valve in 
closed position, a bellows for opening said first 
lock, a conduit venting said bellows to engine 
lubricating oil pressure, a second lock for holding 
said valve in closed position, and a thermostat 
heated by said engine for opening said second 
lock whereby said metering valve can be opened 
only after engine oil pressure and engine tem 
perature have increased to a predetermined 
amount for unlocking said first and second locks. 
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12. In a device for metering fuel to an internal 
combustion engine, a metering valve, a spring for 
urging said valve toward opened position, a pis 
ton connected to said metering valve, a conduit 
venting said piston to the engine intake mani 
fold for moving the piston against the pressure 
of said spring to close said valve as intake mani 
fold pressure decreases, a lock for holding said 
valve in closed position, and an expansible bellows 
vented to engine oil pressure for unlocking said 

of the engine lubricating oil system for releas 
ing said locking means in accordance with the oil 40 
pressure when the engine is running, whereby 
said valve may then function correspondingly 
for controlling the outflow of fuel from said 
chamber to the metering system. 

10. The combination with supplementary anti 
knock fuel delivery apparatus for an internal 
combustion engine in which antiknock fuel is 
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delivered from a supply chamber through a . 
metering system to the engine carburetor and 
with a metering orifice in the metering system 
normally metering the flow for delivery to the 
carburetor, of a valve interposed between said 
chamber and said metering system, a metering 
port between said chamber and said metering 
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lock whenever the engine oil 
predetermined pressure. 
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