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United States Patent Office 

3,059,909 
THERMOSTATIC FJELMIXTURE CONTROi. 

Eugene P. Wise, Bloomfield Hills, Michi assignor to . 
Chrysler Corporation, Highland Park, Michi, a corpo 
ration of Delaware 

Fied Dec. 9, 1968, Ser. No. 74,847 
8 Claims. (C. 26i-39) 

This invention relates to fuel charging systems for auto 
motive engines and in particular to means in such a sys 
tem, as for example a carburetor for controlling the fuel 
air ratio to the engine in accordance with changes in the 
ambient atmosphere temperature. 

In consequence of changes in the density of atmospheric 
air from winter to summer, difficulty has long been ex 
perienced in providing a comparatively simple fuel charg 
ing system for an automotive vehicle that will automati 
cally adapt itself to both summer and winter driving, 
If the system is set for economical summer driving, then 
adjustment for fuel enrichment must be made when the 
ambient temperature falls below approximately 50 F. 
On the other hand, if the system is set for efficient use of 
high density air during cold winter operation, an excessive 
iy rich and wasteful fuel-air ratio will result during Sum 
mertime driving when the air density drops. 
An object of the present invention is therefore to pro 

vide a simple economical and highly efficient means in a 
fuel charging system for an automobile engine to supply 
a comparatively constant fuel-air ratio to the engine re 
gardless of large thermally induced changes in atmospheric 
air density. 

in a customary liquid fuel charging system, a throttle 
valve in an induction conduit controls the air supply to 
the engine. A vacuum actuated fuel control mechanism 
responsive to the pressure in the induction conduit at a 
location downstream of the throttle valve controls the 
main fuel flow to the engine so as to increase said main 
fuel flow with increasing pressure at said downstream 
location. Another object of the invention is to provide 
means responsive to the temperature of the air supplied 
to the induction conduit for changing the amount of pres 
sure required therein downstream of the throttle valve to 
actuate the fuel control mechanism to effect any given 
rate of fuel flow, thereby to prevent undesirable leanness 
of the fuel-air mixture when the ambient atmospheric 
temperature is low and to prevent excessive enrichment 
when the ambient temperature is high. 

Other and more specific objects are to provide such a 
mechanism having a restricted pressure transmitting duct 
connecting the vacuum actuated fuel control mechanism 
with the induction conduit at a location downstream of 
the throttle valve to actuate the fuel control mechanism 
to increase the fuel Supply to the engine with increasing 
pressure at said location. Also an idle fuel conduit con 
nects a source of idle fuel at atmospheric pressure with a 
low pressure region of the induction conduit downstream 
of the throttle valve to supply fuel for engine idling, the 
idie fuel flow increasing with decreasing pressure in the 
idle fuel conduit. The pressure in the idle fuel conduit 
is biased by means of a restricted biasing conduit con 
necting the idle fuel conduit with atmospheric air so as 
to Supply air to the idle fuel conduit and thereby decrease 
the idle fuel flow that would otherwise exist if it were 
not for the biasing conduit. A restricted bypass conduit 
controlled by a thermostatic valve connects the biasing 
conduit with the pressure transmitting duct. Thus when 
the bypass conduit is open, a predetermined proportion 
of the air flow that would otherwise have been directed 
to the idie fuel conduit to raise the pressure therein is 
bypassed to the pressure transmitting duct, thereby to raise 
the pressure in the latter duct and to reduce the pressure 
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in the idle fuel duct. In consequence, the vacuum actu 
ated fuel control mechanism is actuated to increase the 
main fuel flow to the engine under load and also to in 
crease the idle fuel flow during engine idle conditions. 
The thermostatic valve means is responsive to the tem 
perature of the air supplied to said induction conduit for 
opening said bypass conduit at a predetermined low tem 
perature and also to close the bypass conduit at a pre 
determined high temperature. Accordingly, for any given 
pressure at said downstream location, the pressure in the 
pressure transmitting duct will be higher for low ambient 
temperatures than for high ambient temperatures and a 
desired fuel-air ratio will be predetermined regardless of 
the ambient temperature. Similarly, the pressure in the 
idle duct will be lower for low ambient temperatures than 
for high ambient temperatures and a desired idle fuel 
supply will be predetermined regardless of the ambient 
temperature. 

Other objects of this invention will appear in the fol 
lowing description and appended claims, reference being 
had to the accompanying drawings forming a part of this 
specification wherein like reference characters designate 
corresponding parts in the several views. 
iFIGURE 1 is a fragmentary midsectional view through 

an automobile carburetor embodying the present inven 
tion. 
FIGURE 2 is a fragmentary diagrammatic enlarged 

sectional view similar to FIGURE 1 but taken through the 
line of centers of one branch of the carburetor induction 
fuel system including the air vent, idle bleed tube, vacuum 
actuated stepup plunger and associated stepped needle, 
and the acceleration fuel pump. 
FIGURE 3 is a fragmentary schematic view similar to 

FIGURE 2, but showing details of the temperature re 
sponsive control means for the idle and main fuel sys 
teins. 
FIGURE 4 is a graphic representation of the fuel-air 

ratio on the ordinate with respect to the air flow on the 
abscissa. 

It is to be understood that the invention is not limited 
in its application to the details of construction and ar 
rangement of parts illustrated in the accompanying draw 
ings, since the invention is capable of other embodiments 
and of being practiced or carried out in various ways. 
Also it is to be understood that the phraseology or ter 
minology employed herein is for the purpose of description 
and not of limitation. 

Referring in more particularity to the drawings, a spe 
cific example of the present invention is illustrated by 
Way of example in application with a two-barrel automo 
bile carburetor having a body 10 partitioned into two 
main compartments including a fuel bowl 11 and an air 
induction conduit 12, reference being hereby made to 
copending application Serial No. 818,917, filed June 8, 
1959, for a more complete description of the structure 
and operation of such a carburetor. An upper air horn 
portion 13 of the carburetor body supplies air to the con 
duit 12 and is also provided with a cover extension 13a 
which overlies the fuel bowl. In the case of a two-barrel 
carburetor as in the present instance, the lower portion 
of the conduit 12 bifurcates into two parallel branches 
12a connected by separate manifolds with the engine 
cylinders for supplying fuel and air thereto. A lower 
throttle body portion 14 of the carburetor is provided 
with parallel induction conduits which communicate with 
the downstream openings of the two branches 12a to 
comprise continuations thereof. Gaskets 15 and 16 space 
the central body portion of the carburetor from the upper 
air horn portion 13 and lower throttle body portion 14 respectively. 
The fuel chamber 11 and induction conduit system 12 
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are separated by a wall 17 having a recessed upper por 
tion providing a horizontal shelf or platform 18. The 
latter supports a venturi assembly including a pair of 
small venturis 19, one associated with each branch 42a 
of the induction conduit and opening into the upper 
region of a large venturi 19a formed in the associated 
induction branch 12a immediately above the throttle body 
14. The paired small venturis 19 are supported by an 
extension 20 which overlies and is suitably secured to the 
platform 18, being spaced therefrom by a gasket 21. In 
the present instance the extension 20 comprises two parts 
including an upper portion 20a supported and spaced 
from the lower portion by a suitable gasket 22. 
A tubular fuel inlet fitting 23 connected with a suitable 

source of pressurized fuel screws into the side wall of the 
bowl 11 to supply fuel thereto under the control of a 
customary float regulated valve 24. An acceleration fuel 
pump cylinder 25 is provided in bowl in association 
with a vertically reciprocable plunger 26, which is oper 
ably connected with the fuel throttle so that when the 
latter is released, the plunger 26 and attached piston 27 
are raised against the tension of spring 28, thereby to 
draw fuel into the lower portion of the cylinder 25 via 
conduit 29 and one-way checkball valve 30. In the event 
that the accelerator is depressed in a call for additional 
fuel, plunger 26 is released to enable spring 28 to force 
piston 27 down, thereby to force fuel from cylinder 25 
through acceleration fuel supply conduit 3i, formed 
partially in body 10 and extension 20, and thence into 
acceleration jet orifice 32 which opens from extension 
20 into conduit 12 at a location between and adjacent 
the upper ends of the venturis 89. 
A one-way check ball valve 33 prevents return flow of 

fuel in the line 3. Also a vent port 34 intersecting orifice 
32 and in communication with vent conduit 35, which 
extends through portions of the body 10 and air horn 13, 
prevents a syphon action through conduits 3; and 29. 
Vent conduit 35 opens into an upper portion of conduit 
12 near the top of the air horn 13. The latter is pro 
vided with an annular boss 36 for attachment to an air 
filter whereby filtered air is supplied to conduit 2. Also 
the air horn portion of conduit 2 carries the usual vacu 
um and thermostatically controlled choke valve 37 mount 
ed on a transverse pivot shaft 38 journalled at opposite 
ends in the air horn 3. Similarly, each of the induc 
tion conduit portions 2a in the throttle body 4 is pro 
vided with a throttle valve 39 secured to a common 
pivotal shaft 40 journailed in the throttle body 4. 

In the present instance, each venturi 19 is associated 
with an independent main fuel supply, each similar to the 
other so that only one is described herein. As illustrated 
in FIGURE 2, each main fuel supply comprises a plural 
ity of radially extending ports 45 opening from the bowl 
11 into the interior of a vertically extending tubular guide 
member 42 which screws into a threaded bore in the base 
of bowl 11. A portion of the bore of the guide member 
42 downstream of the ports 41 is restricted at 43 to pro 
vide a metering orifice which opens into a fuel supply 
conduit 44 in communication with the bottom of a fuel 
well 45. The latter is formed in the extensions 2G and 
20a and in the wall 17 at the region of the platform 8 
and contains a vertically extending vent tube 46 and idle 
'bleed tube 47 secured at their upper ends within the ex 
tension portion 20a. The upper end of vent tube 46 is 
vented at 48 to the interior of induction conduit 2 at a 
location above the venturis 19 and is provided with a 
plurality of longitudinally spaced air discharge ports 49 
opening into the well 45. The upper portion of well 45 
is in communication with the interior of induction con 
duit 12 via a fuel supply conduit 50 formed partially 
in each of the extension portions 20 and 20a and terminat 
ing in a nozzle 51 which discharges into one of the small 
venturis 19. 

In accordance with the structure described, the dis 
charge end of nozzle 5 is subject to the volume of air 
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flow through its associated venturi 19 so as to draw fuel 
from well 45 with increasing force as throttle valve 39 is 
progressively opened. In this action air is drawn through 
vent 48 and discharged into well 45 through the ports 49 
to aerate the fuel within the well and to facilitate its flow 
toward nozzle 51. 

In order to obtain fuel enrichment during operation 
of the engine at high load, as for example during accelera 
tion, metering orifice 43 is controlled by a stepped rod or 
needle valve 52 registering coaxially with orifice 43, 
FIGURE 2, and having a lower end 53 of reduced cross 
sectional area. The upper end of rod 52 is secured to a 
cross arm 54 which in turn is secured to the upper end of 
a vacuum actuated plunger 55 slidable vertically within a 
tubular bore 56 formed in the body 10. An enlarged 
upper portion of the bore 56 provides an annular seat or 
shoulder 57. A reduced upper portion of the plunger 
55 provides an annular shoulder 58 on which is seated 
a vertically slidable annular washer 59. The latter ex 
tends into the annular enlargement of bore 56 above the 
seat 57 and is adapted to seat thereon upon downward 
movement of plunger 55 as described below. A coil 
spring 60 around the upper end of plunger 55 and under 
compression between cross arm 54 and washer 59 urges 
the latter downwardly against the seat 58. A second coil 
spring 61 under compression between the bottom of bore 
56 and plunger 55 yieldingly urges the latter upwardly. 
Vacuum actuation of plunger 55 is accomplished by 

means of a pressure conducting duct 62 extending through 
portions of the bodies is and 4 and communicating with 
one of the conduit portions E.2a downstream of the asso 
ciated throttle valve 39, FIGURE 1. A restriction 62a 
in duct 62 enables control of the low pressure induced 
in chamber 56 at the underside of plunger 55 in response 
to low pressure downstream of throttle valve 39. An 
upper portion of the plunger 55 is provided with an 
outer annular groove 63 vented to atmospheric pressure 
at the upper portion of the fuel bowl by means of a duct 
54. So as to prevent fuel from being drawn downwardly 
around the washer 59 and into the low pressure of cham 
ber 56 below plunger 55. 
The idle fuel system includes a restricted idle fuel 

Supply port 65 opening into tube 47 adjacent the bottom 
of well 45. The upper end of tube 47 is provided with 
a radial port 66 in communication with duct 67 formed 
in extension 26a and communicating with an annular 
groove 63 extending around the outer periphery of the 
shank of a tubular screw 69. The latter extends down 
Wardly through extensions 20 and 23a and screws into the 
platform 3 to secure the latter and extensions 23 and 2 a. 
Securely together. A plurality of radial ports 7 extend 
from groove 68 to a restricted air vent duct 7; formed 
coaxially in screw 69 and opening at the top of the latter 
into the upper portion of conduit 2. The lower end 
of duct 7 communicates with a bore 72 extending co 
axially downward through screw 69 and communicating 
with an idle bleed duct 73 formed in the bodies 0 and 
i4 and opening at 74 into the associated conduit portion 
12a downstream of the throttie valve 39. Adjustment of 
the idle fuel may be accomplished by means of a con 
ventional idle adjustment screw and valve assembly 75 
adjustable to vary the restriction of port 74. 

During the usual operation of the engine at idle con 
ditions when throttle valve 39 is closed, a comparatively 
high vacuum exists at port 74, whereby fuel for supply 
ing the engine requirement at idle conditions is sucked 
through conduits 72 and 73 from idle bleed tube 47 via 
port 66 and ducts 67 and 76. Atomizing air for the idle 
fuel is supplied by the restricted vent duct 7A. A limited 
amount of atomizing air is also supplied to conduit 73 
via pressure biasing duct 76, FIGURE 3, in communica 
tion with chamber 77 formed in the lower portion of 
body () at a location immediately above gasket 16 and 
between the induction conduit portions 12a. The cham 
ber 77 is closely associated thermally with the air flow 
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in conduits 12a by proximity thereto, so as to be re 
Sponsive to the temperature of the carburetor air flow to 
the engine, but is sealed from direct communication with 
said air flow by means of gasket 16. In this regard, 
gasket 6 also serves as a heat dam to shield chamber 77 
from the direct heat of the engine on which the car 
buretor is mounted. Chamber 77 is in communication 
with vent conduit 35 via a biasing duct 78 restricted at 
iša. By reason of the air flow through restriction 78a. 
into chamber 77, the pressure in the latter and corre 
spondingly in conduit 73 is biased at a higher value than 
would otherwise exist if it were not for Such air flow. 
Restriction 78a is predetermined with respect to the re 
mainder of the fuel system, including vent duct 72 and 
the adjustably restricted idle fuel discharge port 74, so 
as to Supply the desired fuel-air mixture for engine idling 
during the customary warm summer time ambient at 
mospheric air conditions. 

Also during idle conditions, the low pressure down 
Stream of valve 39 is conducted via restricted conduit 
62 into chamber 56 at the underside of plunger 55. The 
resulting low pressure below plunger 55 forces the latter 
downwardly, causing washer 59 to seat at 57 and com 
pressing both springs 69 and 61 until the large diameter 
portion of rod 52 is moved into metering orifice 43 to 
effect optimum restriction thereof. Inasmuch as practi 
cally no air is flowing through the venturis 19, no ap 
preciable fuel will be discharge from nozzles 52. 
When throttle valve 39 is partially open, as for ex 

ample during operation of the engine under steady state 
cruising conditions, the air flow through each small venturi 
19 will be increased to draw fuel through the associated 
orifice 43 into conduit 44, well 45, and thence via con 
duit 50 to nozzle 5. During this state of operation, the 
low pressure downstream of valve 39 is still sufficient to 
compress both springs 60 and 6 and to maintain the 
large diameter portion of rod 52 within orifice 43. The 
condition of the fuel-air ratio supplied to the engine 
throughout the cruise range is illustrated by the solid line 
79 of FIGURE 4. 
As the engine load is increased and throttle valve 39 

is progressively opened, as for example during moderate 
acceleration, the pressure downstream of valve 39 is in 
creased to enable springs 60 and 6 to force plunger 55 
upwardly until only the reduced diameter portion 53 
extends within the metering orifice 43. During this con 
dition of operation which is illustrated in FIGURE 4 by 
a solid line 80 representing the fuel-air ratio supplied 
to the engine during conditions of partial acceleration, 
washer 59 moves above shoulder 57 and carries the force 
of spring 60. 

Finally when the throttle is in the wide open condition 
for full engine load, the maximum pressure is attained 
downstream of valve 39 and spring 61 is enabled to move 
plunger 55 upwardly until the restricted portion 53 is 
withdrawn completely from orifice 43, as illustrated in 
FIGURE. 2. The fuel-air ratio during this condition of 
operation is represented by solid line 81 of FIGURE 4. 
The two springs 60 and 61 are employed to give the 

desired non-linear spring reaction to the vacuum force 
acting on plunger 55. The latter force drops off sharply 
from the idle condition as the throttle valve 39 first opens, 
then drops off more gradually as the throttle valve 39 
continues to open. During engine operation at high vac 
uum downstream of valve 39, the annular washer 59 
seats at 57 to cause compression of spring 60 approxi 
mately concurrently with movement of the large diam 
eter portion of rod 52 into the metering port 43. 

In order to prevent objectionable leanness of the fuel 
air mixture during winter driving conditions when the 
air density is high, and to prevent excessive enrichment 
of the fuel-air mixture during summertime driving when 
the air density is low, a bimetallic thermostat element 
82 is secured to the body 10 within the chamber or 
recess 77 by means of screws 83. A bypass bleed duct 

6 
84 in body 10 connects chamber 77 with the pressure 
conducting duct 62. Duct 84 opens into chamber 77 
at a restricted metering orifice 84a. A tapered valve 85 
connected with the free end of thermostatic element 82 

5 for operation thereby registers with the orifice 84a to 
close the latter when the engine is operating under con 
ditions of comparatively warm ambient atmospheric air 
temperature. 
Assuming now that the carburetor with duct 84 closed 

is adjusted for optimum efficiency of operation during 
summertime operation, the dotted lines 86 and 87 in 
FIGURE 4 illustrate the effect of suddenly opening valve 
85 so as to establish communication between conduit 62 
and the higher pressure of recess 77 without regard to 
the ambient temperature. Upon opening valve 85, air 
pressure from recess 77 immediately raises the pressure 
in conduit 62 and in bore 56 below plunger 55 by rea 
son of the restriction 62a. Accordingly for any given low 
pressure downstream of throttle valve 39, the vacuum 
force urging plunger 55 downwardly will be decreased 
in comparison to the vacuum force acting on the plunger 
when duct 84 is closed by valve 85. 

Restriction 62a is dimensioned so that when duct 84 
is closed and the throttle valve 39 is partially open in 
the cruise range represented by line 79, if duct 84 is 
then opened without regard to temperature conditions, 
the resulting increased pressure in chamber 56 below 
plunger 55 would enable springs 60 and 61 to raise 
plunger 52 until only the reduced portion 53 extends 
within metering orifice 43, thereby to enrich the fuel 
air mixture substantially as indicated by dotted line 86. 
Similarly if duct 84 is opened without regard to tem 
perature when throttle valve 39 is adjusted for the part 
acceleration condition represented by line 80, the re 
duced pressure in chamber 56 below plunger 55 will en 
able spring 61 to raise rod 52 until the reduced end 53 
is withdrawn completely from orifice 43, thereby to en 
rich the fuel-air mixture substantially to the value indi 
cated by dotted line 87. 

It is to be emphasized, however, that valve 85 is 
thermostatically controlled and opens only at a low tem 
perature when the density of the ambient air is corre 
Spondingly high. Accordingly the increased fuel flow 
Tesulting from opening of valve 85 during normal opera 
tion will correspond to the increased air density and 
result in a substantially desired uniform fuel-air ratio 
indicated by the solid lines 79, 80, and 81. 

In practice, the valve 85 progressively opens with de 
creasing temperature when the ambient air temperature 
drops below about 50 F. and is completely open when 
the ambient air temperature is approximately 20 F., 
So as to enable a substantially uniform fuel-air ratio in 
the fuel Supplied to the engine throughout the normally 
encountered range of variations in the ambient air tem 

55 perature. The thermostatic element 82 is located in the 
present instance in the body 10 both for convenience 
of location and because of its proximity to the engine 
air Supply which at the region of the recess 77 is closely 
related to the ambient air temperature. It will be ap 

60 parent, however, that the temperature sensing means for 
valve 85 could be located in any convenient location 
responsive to the temperature of the ambient air enter 
ing the upper end of conduit 12. 

Also as valve 85 progressively opens orifice 84a in 
65 consequence of progressively colder ambient air tem 

peratures, the air flow to conduit 73 via duct 76 is pro 
gressively decreased by reason of the bypass effect of 
duct 84 which diverts a portion of the air flow from 
chamber 77 to conduit 62. Accordingly the pressure 

70 in conduit 73 progressively falls with decreasing am 
bient temperature as valve 85 gradually opens the by 
pass conduit 84, whereby the idle fuel flow into conduit 
73 and thence through port 74 into the induction con 
duit is progressively enriched as desired with decreasing 

75 ambient temperature. In the above regard, the restric 
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tion at orifice 84a is determined with respect to the re 
mainder of the fuel system, including restrictions 62a 
and 78a, so as to proportion the air flow suitably in 
conduits 76 and 84, thereby to effect the desired cold 
weather pressure reduction in conduit 73 during engine 
idling and the desired cold weather pressure increase in 
conduit 62 during cruise and part acceleration conditions. 

I claim: 
1. In a fuel charging system for an internal combus 

tion engine having conduit means for Supplying air to 
said engine, throttle valve means for controlling the air 
flow in said conduit means, primary fuel Supply means 
for supplying fuel to said engine, pressure actuated 
means cooperable with said fuel supply means for con 
trolling the fuel supply to said engine, pressure con 
ducting means connecting the pressure of said conduit 
means at a location downstream of said throttle valve 
means with said pressure actuated means to actuate the 
latter to increase the fuel supply to said engine with 
increasing pressure at said location, idle fuel Supply 
means including an idle fuel duct discharging into said 
conduit means downstream of said throttle valve means 
to supply fuel to said engine during idling thereof, 
pressure biasing duct means connecting said idle fuel 
duct with a source of air pressure equal to the pres 
sure in said conduit means upstream of said throttle 
valve means to discharge air into said idle fuel duct 
from said source, bypass duct means connecting said 
pressure conducting means with said pressure biasing 
duct means to divert a portion of the air flow in the 
latter duct means from said idle fuel duct to said pres 
sure conducting means when said bypass duct means is 
open, thereby to increase the pressure in said pressure 
conducting means and to decrease the pressure in said 
idle fuel duct when said bypass duct means is open, 
and means responsive to the temperature of the air sup 
plied to said conduit means and cooperable with Said 
bypass duct means to close the latter when said tem 
perature is above a predetermined value. 

2. In a fuel charging system for an internal combus 
tion engine having conduit means for supplying air to 
said engine, throttle valve means for controlling the air 
flow in said conduit means, primary fuel supply means 
for supplying fuel to said engine, pressure actuated 
means cooperable with said fuel supply means for con 
trolling the fuel Supply to said engine, pressure con 
ducting means connecting the pressure of said conduit 
means at a location downstream of said throttle valve 
means with said pressure actuated means to actuate the 
latter to increase the fuel supply to said engine with 
increasing pressure at said location, idle fuel supply 
means including an idle fuel duct discharging into said 
conduit means downstream of said throttle valve means 
to Supply fuel to said engine during idling thereof, 
pressure biasing duct means connecting said idle fuel 
duct with a source of air pressure equal to the pres 
Sure in said conduit means upstream of said throttle 
valve means to discharge air into said idle fuel duct 
from said source, bypass duct means connecting said 
pressure conducting means with said pressure biasing 
duct means to divert a portion of the air flow in the 
latter duct means from said idle fuel duct to said pres 
Sure conducting means when said bypass duct means is 
open, thereby to increase the pressure in said pressure 
conducting means and to decrease the pressure in said 
idle fuel duct when said bypass duct means is open, 
and means responsive to the temperature of the air 
Supplied to said conduit means and cooperable with said 
bypass duct means to close the latter progressively with 
increasing temperature above a predetermined value. 

3. In a fuel charging system for an internal combus 
tion engine having conduit means for supplying air to 
said engine, a throttle valve for controlling the air flow 
in Said conduit means, fuel supply means for supplying 
fuel to said engine, a reciprocable pressure actuated mem 
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ber operably connected with said fuel supply means for 
decreasing the fuel Supply to said engine upon move 
ment of said member in one direction, means yield 
ingly urging said member in the opposite direction to 
increase said fuel supply, means for connecting one side 
of said member with the pressure of said conduit means 
at a location downstream of said throttle valve to move 
said member in said one direction with increasing force 
as the pressure at said location decreases, idle fuel Sup 
ply means including an idle fuel duct discharging into 
said conduit means downstream of said throttle valve to 
supply fuel to said engine during idling thereof, pressure 
biasing duct means connecting said idle fuel duct with 
a source of air pressure equal to the pressure in said 
conduit means upstream of said throttle valve to dis 
charge air into said idle fuel duct from said source, by 
pass duct means connecting said one side of said member 
with said pressure biasing duct means to direct a por 
tion of the air flow in the latter duct means from said 
idle fuel duct to said one side when said bypass duct 
means is open, thereby to increase the pressure at said 
one side and to decrease the pressure in said idle fuel 
duct when said bypass duct means is open, and tempera 
ture responsive means cooperable with said bypass duct 
means and responsive to the temperature of the air Sup 
plied to said conduit means to progressively restrict said 
bypass duct means with increasing temperature. 

4. In a carburetor for an internal combustion engine 
having induction conduit means for supplying air to said 
engine, said carburetor including a main body having a 
portion of said induction conduit means extending there 
through, a throttle body secured to said main body at 
the downstream end of said induction conduit portion 
and having a second portion of said induction conduit 
extending therethrough and comprising a continuation 
of the first-named conduit portion, a throttle valve car 
ried by said throttle body for controlling the air flow 
in said conduit means, fuel supply means for Supplying 
fuel to said engine, a reciprocable pressure actuated mem 
ber operably connected with said fuel supply means for 
decreasing the fuel supply to said engine upon movement 
of Said member in one direction, means yieldingly urging 
said member in the opposite direction to increase said 
fuel supply, means for connecting one side of said mem 
ber with the pressure of said conduit means at a loca 
tion downstream of said throttle valve to move said 
member in said one direction with increasing force as 
the pressure at said location decreases, idle fuel supply 
means including a restricted idle fuel duct discharging 
into said conduit means downstream of said throttle 
valve to supply fuel to said engine during idling thereof, 
restricted pressure biasing duct means connecting said 
idle fuel duct with a source of air pressure equal to the 
pressure in said conduit means upstream of said throttle 
valve to discharge air into said idle fuel duct from said 
Source, restricted bypass duct means connecting said one 
side of said member with said pressure biasing duct means 
to direct a portion of the air flow in the latter duct means 
from said idle fuel duct to said one side when said by 
pass duct means is open, thereby to increase the pressure 
at Said one side and to decrease the pressure in said idle 
fuel duct when said bypass duct means is open, and tem 
perature responsive means cooperable with said bypass 
duct means and responsive to the temperature of the air 
Supplied to said conduit means to progressively restrict 
Said bypass duct means with increasing temperature. 

5. In a fuel charging System for an internal combustion 
engine having an induction conduit for supplying air to 
Said engine, a throttle valve in said induction conduit for 
controlling the air flow therein, means for supplying liquid 
fuel to said engine including a primary fuel metering 
orifice, a metering plunger registering with said orifice, 
said plunger being movable into or out of said orifice 
to decrease or increase the fuel supply to said engine re 
Spectively, pressure actuated means operably connected 
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with said plunger to move the latter into or out of said 
orifice, pressure conducting means connecting the pres 
sure of said induction conduit downstream of said throttle 
valve with said pressure actuating means to actuate the 
latter to move said plunger out of said orifice with increas 
ing pressure, idle fuel supply means including an idle fuel 
duct having a restricted outlet discharging into said induc 
tion conduit downstream of said throttle valve to supply 
fuel to said engine during idling thereof, restricted pres 
sure biasing duct means connecting said idle fuel duct 
with a source of air at a pressure greater than the pres 
sure in said induction conduit downstream of said throttle 
valve during engine idling, thereby to discharge air into 
said idle fuel duct from said source, restricted bypass air 
duct means connecting said pressure conducting means 
with said pressure biasing duct means to divert a portion 
of the air flow in the latter duct means from said idle 
fuel duct to said pressure conducting means when said 
bypass duct means is open, thereby to increase the pres 
Sure in said pressure conducting means and to decrease 
the pressure in said idle fuel duct when said bypass duct 
Imeans is open, and means responsive to the temperature 
of the air supplied to said induction conduit and coopera 
ble with said bypass duct means to restrict the latter with 
increasing temperature. 

6. In a fuel charging system for an automotive internal 
combustion engine having an induction conduit for Sup 
plying air to said engine, a throttle valve in said induction 
conduit for controlling the air flow therein, means for 
supplying the primary fuel to said engine, fuel control 
means associated with the last-named means for con 
trolling the primary fuel supply to said engine to effect a 
substantially predetermined cruise fuel-air ratio at steady 
cruise conditions, a substantially predetermined interme 
diate fuel-air ratio at intermediate conditions of accelera 
tion, and a substantially predetermined load fuel-air ratio 
at approximately wide open throttle conditions, said fuel 
control means including pressure actuated means connect 
ed with the air pressure in said induction conduit down 
stream of said throttle valve to decrease the fuel supply 
to said engine as said air pressure decreases, idle fuel 
supply means including an idle fuel duct having a restrict 
ed outlet discharging into said induction conduit down 
stream of said throttle valve to supply fuel to said engine 
during idling thereof, restricted pressure biasing duct 
means connecting said idle fuel duct with a source of air 
at a pressure greater than the pressure in said induction 
conduit downstream of said throttle valve during engine 
idling, thereby to discharge air into said idle fuel duct 
from said source, means for increasing the idle fuel Supply 
and also the primary fuel supply to said engine for any 
given pressure downstream of said throttle valve so as to 
increase the fuel-air ratio to approximately said interme 
diate fuel-air ratio at said moderate conditions of accelera 
tion and to approximately said load fuel-air ratio at said 
intermediate conditions of acceleration, the last-named 
means comprising a restricted bypass air duct means con 
necting said pressure actuated means with said pressure 
biasing duct means to divert a portion of the air flow in 
the latter duct means from said idle fuel duct to said 
pressure actuated means when said bypass duct means is 
open, thereby to increase the pressure at said pressure 
actuating means and to decrease the pressure in said idle 
fuel duct when said bypass duct means is open, and 
means for controlling the restriction of said bypass duct 
CaS. 

7. In a fuel charging system for an automotive internal 
combustion engine having an induction conduit for Sup 
plying air to said engine, a throttle valve in said induction 
conduit for controlling the air flow therein, means for 
supplying the primary fuel to said engine, fuel control 
means associated with the last-named means for con 
trolling the primary fuel supply to said engine to effect 
a substantially predetermined cruise fuel-air ratio at 
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10 
steady cruise conditions, a substantially predetermined in 
termediate fuel-air ratio at intermediate conditions of ac 
celeration, and a substantially predetermined load fuel 
air ratio at approximately wide open throttle conditions, 
said fuel control means including pressure actuated means 
connected with the air pressure in said induction conduit 
downstream of said throttle valve to decrease the fuel 
Supply to said engine as said air pressure decreases, idle 
fuel supply means including an idle fuel duct having a 
restricted outlet discharging into said induction conduit 
downstream of said throttle valve to supply fuel to said 
engine during idling thereof, restricted pressure biasing 
duct means connecting said idle fuel duct with a source 
of air at a pressure greater than the pressure in said in 
duction conduit downstream of said throttle valve during 
engine idling, thereby to discharge air into said idle fuel 
duct from said source, means for increasing the idle fuel 
Supply and also the primary fuel supply to said engine for 
any given pressure downstream of said throttle valve so 
as to increase the fuel-air ratio to approximately said in 
termediate fuel-air ratio at said moderate conditions of 
acceleration and to approximately said load fuel-air ratio 
at said intermediate conditions of acceleration, the last 
named means comprising a restricted bypass air duct 
means connecting said pressure actuated means with said 
pressure biasing duct means to divert a portion of the air 
flow in the latter duct means from said idle fuel duct to 
said pressure actuated means when said bypass duct means 
is open, thereby to increase the pressure at said pressure 
actuating means and to decrease the pressure in said idle 
fuel duct when said bypass duct means is open, valve 
means normally closing said bypass duct means, and 
means responsive to the temperature of the air supplied 
to said induction conduit and cooperable with said valve 
means to open the latter when said temperature falls to 
a predetermined low value. 

8. In a fuel charging system for an internal combus 
tion engine having conduit means for Supplying air to 
said engine, throttle valve means for controlling the air 
flow in said conduit means, primary fuel supply means 
for supplying fuel to said engine, pressure actuated means 
cooperable with said fuel supply means for controlling the 
fuel supply to said engine, pressure conducting means 
connecting the pressure of said conduit means at a loca 
tion downstream of said throttle valve means with said 
pressure actuated means to actuate the latter to increase 
the fuel supply to said engine with increasing pressure 
at said location, idle fuel supply means including an idle 
fuel duct discharging into said conduit means downstream 
of said throttle valve means to supply fuel to said engine 
during idling thereof, pressure biasing duct means connect 
ing said idle fuel duct with a source of air pressure equal 
to the pressure in said conduit means upstream of said 
throttle valve means to discharge air into said idle fuel 
duct from said source, bypass duct means connecting 
said pressure conducting means with said pressure biasing 
duct means to divert a portion of the air flow in the latter 
duct means from said idle fuel duct to said pressure con 
ducting means when said bypass duct means is open, 
thereby to increase the pressure in said pressure conduct 
ing means and to decrease the pressure in said idle fuel 
duct when said bypass duct means is open, and means 
for adjustably restricting said bypass duct means. 
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