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1

This invention relates to carburetors and has
particular reference to certain new and useful
improvements in carburefors of the type com-
monly referred to ag plain tube carburetors.

Prineipsl objects. of the invention are to pro-
vide:

A plain tube type of carburetor having means
which will enable g cold- engine to he started
without the aid of 3 conventionai choke;

A plain tupe type of carburetor having means
whereby a cold engine may be satisfactorily oper-
ated the instant immediately following cold
starting and thence throughout the warming up

-period of the engine without the aid of g con-
ventional choke; :

A plain tube type of carburetor having means
which wilj broperly supply fuel to the engine from
a -single fuel feeding system ang without the aid
of a second fuel feeding system, such as those now
employed and conventionally known ag the “idle”
or “low speed”” system ;

A plain tube type of carburetor having means
for supplying fuel to the engine from a single‘fuel
feeding system including g single nozzle at g
rate sufficiently uniform 50 as to enable the engine
to'idle smoothly; :

A plain tube type of ‘carburetor having a
‘throttle constructeq and -arranged so that fuel

at idle and off idle speeds;

A carburetor having means to brevent the pres-
sure of backfiring from being transmitteq through
the fue] feeding system to the float chamber;

A carburetor having g thermostatic control for
the fuel supplying means in which the thermo-
static control is constructed and arranged so that
in the event of failure of the thermostat, the car-

eration of the
due to Auctuations in the level of fue] in the'car-
buretor bowi; o

A carburetor having means to eliminate from »,
“flooded” engine an €xcess of fuel which hags been
occasioned by a previous attempt at starting the
engine in order to expedite the starting of the
engine therafter; o

A carburetor having & throttle which is con-
structed and arranged so as to cloge beyend the
normal hot idle position for cold starting Wherehy
a high vacuum in the intake system

31 Claims. (Cl, 123—119)

gine may be obtained for quick starting of an ex-

tremely colq engine;

A carburetor having means including fixed
fuel and air jets to control the fuel required for
all phases of engine operation and starting there-

. of;and
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A new and improved carburetor which is sim-
ple in construction and more efiicient and de-
pendable in operation than carburetors of the
type now available.,

Other and further objects of the invention will
be apparent from the following description and
claims and will be understood by reference to the
accompanying drawings, of which there are four
sheets which by way of illustration show. pre-
ferred embodiments and the principles thereof
and what I now consider to be the best mode in
which I have contemplated applying those prin-
ciples. Other embodiments of the invention em-
bodying the same or equivalent principles may be
used and structural changes . may be made as de-
sired by those skilled in the art without departing
from the present invention and the rurview of
the appended claims.

In the drawings:

Fig. 1 is a side elevational view of a plain tube
type of carburetor embodying the invention:

Fig. 2 is a side elevational view with parts
broken away of the carburetor as shown in Fig, 1,
looking at the left-hand side thereof;

Fig. 3 is a plan view of the carburetor with

"parts omitted:

Fig. 4 is a sectional view taken along the line
4—4 of Fig. 3, looking in the direction of the
arrows;

Fig. 5 is a sectional view taken generally along
the line 5—5 of Fig. 4, looking in the direction of
the arrows, with certain barts shown in elevation;

Fig. 6 is a sectional view through the carburetor
taken along the line -6 of Fig. 3, looking in the
direction of the arrows ;

Fig, 7 is a fragmentary sectional view taken
along-the line 7—17 of Fig.3;

Fig. 8 is g fragmentary sectional view taken
along the line 8—8 of Fig. 4;

Fig. 9 is g fragmentary sectional view taken
along theline 88 of Fig.4; ‘

Fig. 10 is a plan view showing a modified form
of throttle valve;

Fig. 11 is a chart of curves showing the various
fuel air mixtiire ratios which the carburetor
herein disclosed will broduce; '

Fig. 12 is a schematic view illustrating a modi-
fied form of carburetor;

Fig. 13 is a schematic view showing a modi-
fication of Fig. 12 ;and
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Fig. 14 is a fragmentary view showing the
throttle stop mechanism in the cold idle position.

As illustrated in Figs. 1 {o 10 of the drawings,
a plain tube type of carburetor embodying the
invention comprises in general a body 2§ adapted
to be mounted upon the manifold part 22 of the
induction system of an internal combustion
engine and having a main air passage 24 through
which air flows into the induction system. A
throttle 2§ is arranged in the air passage 24 s0
as to control the flow of air therethrough and is
mounted on shaft 28 which is rotatably mounted
in the body 28. The shaft 28 projects beyond the
body 28 and has secured thereto a lever indicated
generally at 38 forming part of a means by which
the throttle may be opened or closed. The usual
spring (not shown) biases
closed position, as shown in Fig. 4.

The carburetor body provides a fuel reservoir
32 to which fuel is supplied through the fitting
34 and under the control of the float controiled
valve indicated generally at 36. A fuel supplying
system is provided for feeding fuel from the reser-
voir 32 to the main air passage 24, and this
includes a fuel metering means indicated gener-
ally at 28, an aceelerating pump indicated gen-
erally at 49, and a fuel nozzle 82 arranged in the
air passage 24 upstream relative to the throttle
2% and to which nozzle 42 fuel is supplied from
the reservoir by means of the pump 49 and under
the control of the fuel metering means 38.

The air passage 24 includes a throat indicated
generally at 44 which is arranged between the
lines 46 and 48. A portion 50 of the wall of
the air passage 24 defining the throat 44 projects
inwardly so as o compensate for the displace-
ment in the throat of the throttle shafi 28 and
the nogzle 42 and the tube 52 so as to maintain
substantially uniform veloeity and pressure in
the throat 44 from one end thereof to the other.

The nozzle 42 includes a depending pen point
shaped extension 54 which extends downwardly
to and adjacent the throttle 28 in its closed posi~
tion as shown in Fig. 4. The extension 54 is pro-

vided with a groove 38 through which liquid fuel -

can flow downwardly toward the end of the exten-
sion 54 and on to the throttle 26 without the
uniformity of flow of such fuel being interrupted
or disturbed. From the lower point of the exten-
sion B8 the liquid fuel flows on
The throttle 26 is provided with a series of minute
holes 58 of the order of gz of an inch in diameter.
The fuel flowing on to the throttle 28 will tend
to form & film across such holes 58, and the flow
of air through such holes will carry the fuel
with it and atomize it in the passage 24 below
the throttle.

A modified form of throttle is shown in Fig. 10
and consists of a valve member 258 provided by
a body of a porous material, such as sintered
metal, having mounting holes 368 for the screws
which secure the throttle to the shaft 28. The
porosity- of the throttle 358 provides the same
function in obtaining uniformity of fuel flow as
do the holes 58 in the throttle 25 and also provides
a degree of atomization verging on vaporization,
which is an improvement over the specific form
of the throttle indicated at 28. The porosity of
the valve 358 should be such so as to be the
equivalent to one Y% inch diameter hole in the
throttle.
in a completely closed position, which setting
will permit the starting of the engine when cold,

- glthough the throttle 26 and the throttle 358 need
not be completely closed for starting.

to the throttle 26. °
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This arrangement feeds small amounts of lig-
uid fuel at closed throttle position to the engine
uniformly in such a manner that the fuel will
be atomized rather than be fed in drops which
would tend to cause the engine to run roughly
at idle speed.

The tube 52 is arranged in the throat 44 in
line with and spaced from the end of the nozzle
42 and forms a leg of 8 by-Dass 68 around the
throttle 26 in its closed position, the other end
of the by-pass terminating in a jet or orifice &2
which opens into the throat 44 just below the
throttle 28 in its closed position. The by-pass
¢9 transmits the suction from the engine side of
the throttle 26 when the same is closed to the
end of the nozzle 42 so as to provide sufficient
vacuum at the end of the nozzle 4% to obtain
the flow from the nozzle of the required amount
of fuel for operating the engine at idle and off
idle positions of the throttle.

The passages 84 extending betwesn the by~
pass 88 and the throat A4 provide a graduation
of the vacuum produced at the end of the nozzle
42 by the by-pass as the throttle 28 is moved
from its closed toward its open position. The
dotted line position of the throttle 26 as in-
dicated in Fig. 4 indicates the normal hot idle
position of the throttle 26. - At idle engine speed,
and the first portion of off idle engine speed, air
mostly flows through by-pass 69, entering atb
openings 84 and at one end of tube BZ.

Almost all of the very small amount of fuel
flowing during the above stated engine speeds,
does so in a small liguid stream through nozzie
42 passage, to the groove 56, which by capillary
action draws the fuel downwardly onto the
throttle valve 28 where air passing through the
valve 26 carries the fuel with it at a steady speed
into an atomized state upon emersion from the
throtile valve at the low pressure side thereof.

The groove 58 prevents what would otherwise
be a natural globular fuel formation af the
end of nozzle 42, which formation ¢causes the fuel
flow speed to vary, resulting in irregular, rough,
engine operation at idle and off idle spesds up
to where energetic atomization takes place ab
the end of noczzle 42.

At engine speeds in excess of the above stated
idle speed, increasing portions of the total fuel
fiowing, passes through the by-pass 8%, and
emerges, in a well atomized state, from openings
g4, in addition to opening 82, as the throtile
position exposes openings 54 to the low pres-
sure side of the throtile valve 28.

At engine speeds in excess of such speed whare
the vacuum set up in the throat 44 by the air
speeding to the engine through the gir passage
24, balances the vacuum under the throttle valve
28, to which openings 62 and 84 and the by-
pass 68 are subjected, the liquid fuel stream
previously emitted from the nozzle 42 is con-
verted into an atomized state, and atomized fuel
is then emitted from all mentioned outlets.

This last mentioned state of fuel flow occurs
with all engine speeds associated with full open
throttle engine operation, except, the very low-
est engine speed where liquid fuel could again
emerge from nozzle 42.

The entire fuel track, from the top of stand-
pipe 88, is so constructed that globular fuel
formation doés not occur evell at the recess i81
in the fuel track, after the fuel has once Glled
this recess.

Feeding fuel to, and through, the throttle in
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the above stated manner provides also, less car-
buretion noise about the engine.

The float controlled valve 36 may be of conven-
tional ‘ construction and ‘includes the movable
valve member 66 which is adapted. to be seated
by a wire bracket 68 when the fuel in the reservoir
attains the level indicated at 70.. The bracket
62 is generally of C-shape, and the ends are
pivoted as indicated at 12, the intermediate parts
of the bracket 68 being secured to the floats
14 disposed in the reservoir or bowl 32. The
floats 74 are relatively shallow and of large
Cross section so as to be sensitive to the level
of fuel in the bowl 32 and thereby control the fuel
level 70 within close limits,

The fuel metering means 38 is constructed and
arranged to meter the flow of fuel from the bowl
32 to the air. passage 24 in response to the suc-
tion therein, The nozzle 42 is formed af one
end of a passage 16, the other end of which
communicates with a chamber 78. A standpipe
80 is seated in the chamber 78 and projects up-
wardly -above the fyel level in the bowl 32 for
2 distance which is sufficient to prevent fuel
from flowing out of the bowl 32 into the passage
16 due to normal tilting of the ear in which the
carburetor may be mounted.

The upper end of the chamber 18 is formed
by a hellow tubular member 82 into which the
upper open end of the pipe 80 projects. - There
is sufficient clearance between the upper end of
the pive 80 and the lower end of the tubular
member 82 to permit g free flow of fyel there-
between, However, the upper end of the pipe 89
is so. disposed’ with respect to. the lower eng of
the passage 84 that the air which flows into the
tubular member 82 through the passae 84 and into
the space between the upper end of the pipe 80
and the lower end of the tubular member 82 will
wipe lquid fuel off the upper end of the tube
80 as to expedite the flow of fuel from the tube
88 into the chamber 78. - This action is of par-
ticular significance at idling speed of the engine.

The passage 84 at itg upper end terminates
in an orifice which forms ‘a valve member 86
‘through which air flows into the chamber T8 of
the fuel metering system 38. .The flow of air
through the valve member 8§ is regulated or
metered by the valve member
lustrated includes an annylar portion that seats
upon the valve member 88§ and-a depending ta-
pering pin 20 that projects downwardly through
the passage 24. Tt should be noted that the pas-
sage. 84 at its upper end is of uniform ecross
section for a short distance, and therebelow
tapers outwardly away from the pin 99. which
tapers inwardly. :

The valve 88, 86, hereinafter designated as
an air- metering valve, ag Mustrated herein is
-closed during the eranking of the engine. to
start the same and is controlled so as to. open
A5 soon as the engine fires, and such valve 88,
86 ‘as disclosed herein is at least partly open
at all times during operation of the engine.
would be possible, however, to so arrange the
valve 88, 88 that it may be open slightly during
.eranking of the engine.

The lower end of the pipe 80 communicates
with a valve chamber 92 which is in communica-
tion with the bowl 32 through passages 84
whereby fuel is supplied to the valve chamber 92
and the interior of the bipe 80, and fuel will stand
in the pipe 80 at the same level that it stands
in the bowl 32 when the engine is not operating.
" The pin 90 may be.formed as part of a rod 96
'which extends downwardly through the tube 890
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the piston

and the valve chamber 92 into a guide formed
below the valve chamber 92.' ‘Within the valve
chamber 92 the rod 96 is provided with g valve
member 98 which together with the lower end
of the pipe 80 forms g liquid fuel metering valve
for regulating or metering the flow of liquid fuel
from the bowl 32 upwardly through the pipe 80.
The valve member 98 moves with the valve mem-
ber 88, and.as illustrated the valve member 98
will cooperate with the lower. end of pipe 80 to
restrict the flow of fuel upwardly into the pipe
20 upon opening movement of. the valve member
88 after the valve member 88 has opened a cer-
tain amount following the starting of the engine,

The height of the fuel level 79, the distance
that the pipe 80 projects above the fuel level 70,
the liquid fuel metering valve 98, and the valve
orifice which it controls, and the air metering
valve 86, 88 form the variables by which fuel and
air mixture ratios are controlled.

With the parts of the fuel metering meang 38
arranged as illustrated in Fig. 4 and with the
throttle 26 set as illustrated in full lines, crank-
ing of the engine will create sufficient vacuum
at the end of the nozzle 42 to produce sufficient
fuel flow to enable a cold engine to be started,
and at the same time the setting of the throttle
26 is'such as to obtain vaporization of fuel within
the passage 24 below the throttle in order to
enable the engine to start.. As soon ag the engine
starts to fire, mechanism hereinafter described
will open the valve 88, 88 to a position to pro-
vide continuous running of the engine thereafter.

In order to prevent Pressure in the bassageway
24, 'such for example as that due to ‘backfiring,

“from being transmitted back through the nozzle

42 and Dassage 76 into the fuel reservoir there
is provided a pbressure responsive valye which in-
cludes the ball valve member 189 which during
normal operation is seateq in a recess 181 com-
muniecating with and below the Dassage 16, The
recess is provided with g bort 102 which com-
municates with the throat or venturi 44 of the
alr passage, and the ball valve member {60 nor-
mally is seated so as to close the port {02, How-
ever, sudden increase in bressure in the passage
will 1ift the ball valve member 160 and position
it so as to. obstruct the orifice 104 thereby effec-
tively to prevent the transmission of pressure
back through the fuel metering means 3§ into
the carburetor howl 22,
The air metering valve

removable cover 106. In order to get air into
the space below the cover 103€ there is provided
an air passage 108 which opens into the upper
part of the carburetor bowl and an opening 140
in the wall {12 which closes the top of the bowl 32.

The carburetor also is provided with an accel-
erating pump indicated generally at 40 which is
arranged o be actuated by opening movement
The pump 40 includes a cylinder
{14 which is arranged to draw fuel from the bowl
32 through passages 118 (Fig. 8), 118 anga 120,
and past check valve {22 which is arranged to -
close the passage 120 upon the delivery stroke of.
124. - A valve retainer 128 holds the
valve 122 in the enlarged upper portion of the
bassage 120,

The piston (24 includes a head 128 fixed to
one end of stem 130 which ig reciprocally mounted
in a guide above the cylinder {4, There is g
rather large clearance between the pberiphery of
the head 128 and the walls of the eylinder 114
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so that upon the delivery stroke of - the piston
some of the fuel in the cylinder will by-pass the
head 198. A piston member 132 freely slidable on
the rod 138 is adapted under the - influence of
gravity after the downward stroke of the head
{38 to displace such by-passed fuel past the head
{28 so as to thereby provide for delivery of fuel
from the accelerating pump 40 after the delivery
stroke of the head 128.

Tuel is delivered from the cylinder {14 through
passage 136 and past check valve 128 into the
chamber 18, and thence through the passage 18
to the nozzle 42. The piston rod {38 is adapted
to be reciprocated by a crank indicated generally
at 148, one end 142 of the crank extending
through the rod 130 and the other end 144 of
the crank being pivoted in the hearing 148. A
rod 148 pivotally connected at one end to an
arm 15§ of the throtile lever 38 is pivotally con-~
nected at its other end to the crank (48 so that
upon opening movement of the throttle the ac-
celerating pump 40 will be actuated to supply fuel
to the nozsle &2 in addition to that supplied
thereto through the fuel metering means 238.

The fuel metering means 38 is controlled by
the temperature condition of the engine, and t0
this end theie is provided a thermostat or ther-
mally responsive element 189 which is disposed
on a plate {82, the plate 162 closing the top of
a passage 184 which is in communication with
the interior of the engine exhaust passage form-
ing the hot spot of manifold 22. The thermostat
ieg is enclosed in a housing which forms & guide
for one end of thermostat rod 168. Thermostat
rod 188 is further supported for sliding move-
ment in a guide 179, and above the guide the
tnermostat rod extends laterally through guide
112, and the end 118 of the thermostat rod €x-
tends below a lever {78,

The lever 116 is pivotally supported on & pin
118 which is supported by upstanding brackets
183 and 182. The lever 176 is provided with a
1aterally extending arm 184 which projects below
4 collar §85 secured on the upper part 130 of
valve member 88. The part {83 is slidably ar-
ranged in & guide 182 formed by a hole in a
bracket 184, The bracket {94 is secured hy
serew 195 on the top of pracket or post 182. The
lever 17§ is provided with two screws 200 and
262, the lower ends of the
pelow the lever 175 for engagement with the end
{74 of the thermostat rod. The screw 200 is
designated for convenience as the hot idle mix-
ture adjusting sCrew and is arranged to coop-
erate with the end 174
so as to determine the hot idle posifion of the
air metering valve member 88, The screw 202
ig the cold idle mixture adjusting screw and co-
operates with the end of the thermostat rod 174
to determine the cold idle position of the air
metering valve member 88.

The coliar 18G cn the upper part 198 of the
air metering valve member 88 is above the arm
i84 on the lever 118, and the elevation of the
lever 116 is determined by either the screw 288
or the screw 292 and the elevation of the end
{14 of the thermostat rod.

As shown in Fig. 4, the parts of the carburetor
are arranged for starting a cold engine and the
thermostat {88 is cold and in its contracted con-
dition. As the thermostat 180 is heated up due
to the absorption of heat from the manifold 22
and the engine, it expands and the upper arm
of the thermostat 158 will react against the lower
end of the thermostat rod {86 and push the rod

serews projecting o

of the thermostat rod

[
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upwardly, whereupon ‘the other end 174 of the -
thermostat rod will by reacting on the lower end

of the screw 202 lift the lever 176 and the air

metering velve 88 so as to open the air metering

valve and permit the flow of air into the passage-

way 84. As the valve member 88 is elevated,

the valve seat or orifice 85 will be opened and

the size of the orifice will increase as the valve

member 88 moves upwardly.

Tt will be observed that the end 178 of the
thermostat rod has & slight downward slope to-
ward the right-hand side thereof (Fig. 5), and -
after a certain amount of upward movement of
the end {14 of the thermostat rod the lower end
of the screw 286 will engage the end {74 of the
thermostat rod while the screw 282 will be moved
out of contact with the thermostat rod upon
upward movement of the lever §78. Thus, when
the engine is cold the screw 9202 will by coopera-
tion with the end 114 of the thermostat rod de-
termine the position of the air metering valve
member 88, while when the engine is hot the
serew 208 will by cooperation with the end 174
of the thermostat rod determine the position of
the air metering valve member 88.

The fuel metering meats 28 are also controlled
to some extent by the throttle 26, and to this
end the thermostat rod 188 has secured thereto
an arm 218, the arm 218 being provided with a
finger 212 which is in engagement with an edge
of & sector 214 formed as & part of the throttle
lever 30. The edge of the sector 214 includes
portions 216, 211, 218, 220, 224 and 228 which
cocperate with the finger 212, so 28 10 shift the
thermostat rod and thereby, through the mech-
anism previously deseribed, shift or permit the
shifting of the air metering valve member 88 of
the fuel metering means 38, or to limit the open-
ing movement of the throttle.

The throttle lever 3@ includes an arm 232 to
which the accelerator pedal may be connected
for imparting movement to the throttle lever 30
so as to open the thiottle 26. The throttle lever
30 also includes an arm 234 carrying an ad-
justing screw 935 threadedly mounted thereon,
the end of the screw projecting %o the left of
the arm 238 (Fig. 1) being engageable with the
Jower end 237 of & throttie rod 238 so as to de-
termine the position to which the throttle will
close under the influence of the usual spring.
The spring shown around the shank of the screw
935 functions to hold the screw in the position
as adjusted, the head of the secrew 238 having
the usual slot for receiving a screwdriver so that
the closing position of the throttle 2§ may be
adjusted.

The carburebor body js provided with a boss
248 against which the Jjower end 237 of the
throttle rod abuts so that the throttle adjusting
gerew 236 will clamp the lower end 237 of the
throttle rod between the end of the screw 238
and the boss 246, The throttle rod 238 extends
throuch & hole in the arm 2{8 and is slidably
mounted in a guide 242 provided by the body of
the carburetor. The upper end of the throttle
rod 228 above the guide 942 projects through a
slot 245 in a piston member 244 (Wigs. 3 and 7).
The end 245 of the throttle rod extending into
the slot in the piston’ is provided with a hole
through which one end of a spring 248 extends.
The slot in the piston 244 through which the end
248 of the throttle rod projects extends down-
wardly from the top of the piston 244 to a point
somewhat above the middle of the height thereof.
The piston 244 is biased upwardly by @ spring
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250. The lower end of the piston is in communi-
cation with the air bassage 24 below the throat
44 by means of the duct 252 so that vacuum in
the manifold below the throttle 26 is transmitted
through the duct 252 to the lower side of the
piston 244. .

The spring 248 has its lower end turned later-
ally so that it will not pull out of the hole in the
end 246 of the throtile rod when the spring 248
is pulled upwardly, it being noted that the spring
248 can move to g certain extent relative to the
end 248 of the throttle rod and vice versa. The
ubber end of the spring 248 is" secured to the
thermostat rod 186, and when the thermostat rod
166 moves upwardly it will under certain circum-
stances exert an ubward tension on the end 246
of the throttle rod for lifting the throttle rod 238.
The lower end of the throttle rod 238 is illustrated
in Fig. 1 in the “hot idle” position and is clamped
between. the boss 240 and the end of the screw
236 by the usual throttie closing. spring,

With the parts arranged as shown in Figs. 1
and 7, opening movement of the throttle lever 38
will release the throttle rod 232 and permit the

the screw 236,
throttle 26 is allowed to close, the screw 236 will
seat in the notch 260. This position is the cold
starting position of the throttle rod 238, and when
50 -arranged. the throttle 26 ‘will be positioned as
shown in Fig, 4, :

The lower end of the slot 245 in the piston is
indicated by the heavy, horizontally extending
line that is Dbositioned immediately below the end
248 of the throttle rod and above the lower end
of the spring 248 in Fig. 7. Upon starting of the
engine the suetion in the passage 24 will pull the
piston 244 downwardly, thereby bermitting the
end 245 of the throttle rod to drop downwardly
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until -stopped by the lower end of the spring 248 -

or the lower end of the slot 245, and the lower end
231 of the throttle rod 238 will then be Dbositioned
in its ecold idle position as shown in Fig. 14, as-
suming that the throttle is opened upon starting
of*‘the engine.

The lower ‘end of the throttle rod 238 is pro-
vided ‘with a notch 260 and above the notch 238
the ‘thickness of the throttle rod 238 is greater
than below the notch 260. If the throttle. is
allowed to close immediately
throttle 26 will not return to the full or dotted

- line positions as shown in Fig. 4, but will remain
bartly open. This will be due to the fact that
* the thick part of the rod 238 above the notch
260 will, through engagement with the screw 236,
prevent the throttle lever 30 from returning to
the positiong indicated in Fig, 4. This will pro-
vide a fast idle for cold engine operation.,
‘When the thermostat rod (68 moves upwardly
it will, through the spring 248, lift the end 246 of
the throttle rod 238 80-as to position the throttle
rod in its hot idle Dbosition as shown in Fig, 1.
Opening  movement of the throttle lever 30
with the parts arranged as shown in Fig, 1 will
effect opening movement of the air metering valve
88, 86. ‘The finger 212 as shown in Fig. 1 is in
engagement with the edge- portion 216 of the
throttle lever 36. Opening movement of the
throttle lever 30 will move the throttle lever 30
and the throttle shaft 28 clockwise, and’during
such movement the finger 212 will be moved up-
wardly when it is engaged by the cam edge por-
tion 217 ‘of the lever
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movement of the throttle Iever 38 will bring the
edge portion 2ig below the finger 2¢ 2, thereby
raising the finger 2j2. Such elevation of the
finger 212 will lift the thermostat rod 6§ and
through it the air metering valve member 88, as
breviously described, in order to open the air
metering valve 86, 88 of the fuel. metering
means 38,

Since the full suction at the nozzle 42 is trans-
mitted to the fuel in the
metering means when the valve 86, §3 is closed, it
will be apparent that a rich mixture is provided
for starting a cold engine, However, as soon
as the valve member 88 moves upwardly to open
the air metering valve, air will be metered into
the passageway 84 which will reduce the suction

tle is opened, movement of the air meter-
in response to opening move-
ment of the throttle will change the mixture from
that required to start a cold engine to that re-
quired for operating g cold engine.

The length of the edge portion 218 of the throt-
tle lever 30 and the position thereof correspond |
with the range of throttie opening required for
operating a eold engine, the right-hang end of
the edge portion positioning the finger 212 higher
than the lert-hand end of such edge portion. The
right-hand end of the edge portion 218 immedi-~
ately adjacent the cam 217 will position the air
metering valve member 88 so as to provide g fuel
mixture for operating a cold engine at idling
speeds. Further opening movement of the throt-
tle lever 38 to bring the left-hand end of the edge
portion . 218 below the finger 212 will permit a
small amount of closing movement of the air
metering valve member 88 50 as to provide g mix-
ture for operating a cold engine at speeds above
idle. :

The portion 229 of the throttle lever functions
as a stop to limit opening movement of the throt-
tle. when the engine is cold, and will upon en-
gagement with the finger 212 ‘prevent further
opening movement of the throttle, However, the
positioning of the finger 212 by the edge por-
tion 218 will position the air metering valve mem-
ber 88 to provide for a full power
engine when cold when the portion 229 is in the
bath.of movement of the finger 212. 1If the throt-
tle lever is permitted to move toward the closed

- bosition of the throttle when the engine is cold,

the pin 236 will engage the throttle rod 238 above
the notch 266 so as to keep the finger 212 on the
right-hand end of the edge portion 218 of the
throttle lever so as to position the metering valve
member 8§ in order to brovide a mixture for op-
erating a cold engine at idle speed.

As the thermostat rod 166 is moved upwardly
by the thermostat 160 so as to open the air meter-
ing valve 88, 86 as the engine warms up, the rich-~
ness of the mixture suppiied by the fuel meter-
ing means 38 will be reduced and the finger 212
will be lifted to a position above the path of
movement of the stop 229, thereby permitting full
open position of the throttle when the engine is
hot.” The edge 224 of the throttle lever 36 is
engageable with the finger 22 so as to funec-
tion as a stop to limit opening movement of the
throttle 26 when the engine is hot. When the
engine is hot the finger 212 will cooperate with
the cam surface 228 to partly close the air meter-
ing valve member 88 so as to provide a richer
mixture for the engine at full open throttle or

e —
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full power than is provided for engine operabing
conditions less than full power or full open throt-
tle.

In other words, after the engine is warmed
up, the thermostat 160 and the thermostat rod
166 position the ajr metering valve sO a8 to pro-
vide an economy mixture for hot engine opera-
tion, and when full power operation is desired the
cam 228 will reduce the air orifice opening of the
air metering valve 88, 26 so as to provide a richer
mixture for full power hot operation than is
provided for hot economy operation.

Fig. 12is a schematic view of another form of
plain tube type of carburetor embodying the in-
veniion. Astherein shown, the main air passage
408 forms a venturi of which 401 is the throat.
The high speed nozzie 482 ends in the throat £01
and contains an air bleed 403.
of the nozzle 4082 is provided with an economy
fuel supply jet 49 and a full power hot jet 405
under the control of & valve 486 (shown closed) .
The “low speed” Or idle system fuel jet 497 is
also arranged to feed fuel from the nozzle 462
into the idle system, and the idle system further
includes an air bleed 408. The nozzle 482 is
provided with a valve 483 which controls the
flow of fuel into the nozzle 492 during warm-up
operation of the engine. The idle system is also
provided with a valve 418 (shown open) which
controls or regulates the flow of fuel into the
jdle system during cold starting and warm-up.
The idle system delivers fuel in a conventional
manner into passage 480 adjacent throttle 811,

The throttle 41 is provided with an operating
lever 5&5 similar to lever 30 to which the con-
ventional control rods (not shown) are attached.
The lever 539 has a pivotal econnection with one
end of rod 412. The lever 380 includes cams 413
and 414 and an interval arm or lever 415 which
is engageable with a stop 416 so as to provide a
stop to determine the “cold starting” position of
the throttle 4il. A vacuum
partially actuates alever 418 pivoted at 418 adapt-
ed to engage the rod 412 to position the throttle
Aif in its “cold idling” position. Rod 4§12 also
cooperates with lever 4i8 to limit the “gold” full
open position of throttle 4if, the same as stop
228 in Fig. 1. The “hot” full open stcp, not
shown, for throttle &1t being also similar to stop
224, Fig. 1.

A lever 428 pivoted ot 431 is adapted to follow
the cams 413 and 444 during movement of the
throttie 411 and is connected to a rod §22 which
in turn is connected to lever 428. Lever 423 is
pivoted at £94 and connected to rod 425 in turn
connected to lever 426, Lever 428 is pivotally
connected at 427 to jever 428 which is pivotally
mounted at 828 and connected to the rod 430
which engages the thermostat 341. The lever
43§ is also engageable with the lever 418 for
actuating the same to disengage the rod 412 when
the engine is hot for allowing the throttle to re~
turn to its “hot idle” position as regulated by the
lever 431 pivoted at 432.

Motion of lever 831 is limited by arms 437 and
433 and is adapted to engage the throttle lever
415 o hold the same away from stop 416. A
spring 324 yieldingly connects lever 431 and lever
438 whersby the lever 431 is moved oub of the
path of the throttle during cold starting and
warm-up operation of the engine.

The lever 426 through its arm 433 is adapted
to engasge the head of the valve 418, and arm 434
of lever 82§ is adapted to engage the head of
valve 48% and is pivotally connected to the op-
erating shaft of valve 49%. Spring 435 biases the

The opposite end’

operated piston &17 -

10

15

20

25

30

35

40

50

60

70

75

‘wardly.
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vacuum operated piston a7 upwardIV. A lost
motion connection 436 permits the piston 4147 to
move without correspoding movement of the lever
418 when the lever 4ig is overruled by the lever
428,

Preparations for starting a cold engine

As the engine cools from normal hot, the
thermostat 341 allows the rod 420 to move down-
The rods #22 and 438 tend to gravitate
downwardly as indicated by weights 561 and 502.
This action of rod 430 rotates the lever 428
countercloskwise and raises the fulerum 4217 car-
rying the lever 426, which causes a slight clock-
wise rotation of the lever 426 about its connection
with the valve 438. Such slight rotation of the
jever 426 plus the raising of fulcrum 427 causes
the arm 433 of the lever 426 to engage the head
of the valve 418 and raise it to fully open the fuel
passage to the idle system and simultaneously
nearly engaging the head of valve 489, the valve
A0hg remaining closed pecause its head forms a
pivos for the slight rotation of the lever 426.

Rotation of lever 428 disengages lever 418, al-
lowing the lever 418 to fall upon the piston 417
and. simultaneously stretching the spring 324 to
urge the lever 431 upwardly. As the lever 431 is
at such time engaged by the throttle lever 415,
it will not move umntil the throttle jever has been
manually opened slightly. After such throttle
sction the lever 431 is out of the path of throttie
lever £15, and throttle lever 415 will then stop
against 416, simuitaneously with, the slight
clockwise rotation of lever 428, motion is trans-
mitted through rod 425 snd bell crank lever 423
and rod 422 to lever 420, allowing lever 420 to be
engaged by cam 413 which it had been raised
clear of during hot engine operation hereinafter
described. The carburetor is now adjusted ready
to start a cold engine.

Starting a cold engine

Cranking of the engine by means of the con-
ventional electric starter with the throttle posi~
tioned as regulated by the stop 8i6 creates suf-
ficient vacuum on the engine side of the throttle
aii to draw through the open valve 418 sufficient
additional fuel to ensble the engine to start prac-
tically instantly, and also substantially instantly
to vaporize at ieast part of the fuel which is dis-
charged into the passage 400 by the jet 504 to
which fuel is supplied under control of the valve
410, and by the normal idling system.

Upon firing of the engine, the throttle 411 is
manually opened, at least far enough to allow
the rod 412 to be engaged by the jever 418, where-
upon the {hrottle 4141 is positioned partly open to
supply to the engine a mixture which will sustain
the engine in continuous operation at cold idle
speed.

The aforementioned operation of the engine
creates a vacuum in the induction system in an
amount of the order of 18 inches of mercury ap-
prozimately, more than sufficient to actuate the
piston 447 against the spring 43§, the spring 43%
having a strength sufficient to oppose movement
of the piston 417 until a vacuum of about 4 inches
of mercury exists in the induction system, which
ocecurs at full cpen throttle operation. The under-
side of the piston 411 on which the spring 435
bears is in communication with the passage 400
on the downstream side of the throttle. Move-
maent of the piston 411 as described allows the
jevers 4i2 and 418 to engage as previously de-
disengage shouid the engine be

stopped while still in the cold condition, and
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thereby cause the lever 418 to be disengaged from
the rod 412 by force of the spbring 435 urging
biston 417 against lever 418, ‘

The above described throttle movement upon
starting of the engine and as Dbositioned by en-
gagement of rod 412 and lever 418 also positions
cam 413 directly under lever 420 and thereby
transmits motion through lever 420, rod 422,
lever 423, and rod 425 to lever 426 with the effect
of closing the valve 418 to lessen the amount of
fuel allowed to flow to. the engine to a. degree
wliich progperly supports ‘warming up Operation
of the engine. The valve 41§ is thereafter gradu-
ally fully closed by heating up of the thermostat
34! as warming up-proceeds. to completion in a
manner:the: reverse. of. the action as previously
described, ‘ ‘ :

Simultaneously with the foregoing described
rotation of lever 426, the valve 495 is opened to
allow. fuel ‘to flow through the jet 405 into the
nozzle..402 :to provide fuel in addition to the
amount always supplied through the'jet 404, and
this-occurs only after the throttle 411 is opened
in ‘excess of about one-fourth .of its total open-
. Ing movement. With the Jets 404 and 405 open,

fuel required for cold . operation: of the engine is
brovided while the throttle is open to.an amount
less than the angular position. of the cam 414
which.is about one-third to one-half. of throttle
opening. ‘ ‘ :

Simultaneously with the above described rota-
tion of lever 428, the arm 434 of lever 426 en-
gages the head of valve 409 but. does not open
the valve. 'The jet-405 controls:the quantity of
fuel entering . the nozzle 402, .regardless of the
extent to which valve 406 is opened .in excess

. of that to which the jet 405 will pass fuel.

At the completion . of the warm up under. con-
ditions as described, the lever 431 is hung upon
the' lever 415 of the throttle, and rod 412 and
lever 418 are still engaged. Slight opening move-
ment of the throttle disengages the rod.412 from,
the lever 418 and allows the thermostat to move
the lever 418 away- from further engagement
with rod 412, and the lost motion connection 436
allows. the piston 417 1o move .its full. amount,
without corresponding motion of lever 4i8. . At
the same time the lever 431 is allowed to fall into
the path of the. throttle lever 415, adjusting
the throttle 411 to the normal hot idle ‘position.
The thermostat is allowed to complste its motion
to the ‘extent of lowering the fulerim 427 of
lever 428 to 2 point where: rotation of lever 426
will' no ‘longer actuate the valves 410 ‘and 409,
and simultaneously pivoting lever 426 about the
valve 466 raises 420 and 422 to clear the cam 413
but still “allowing the cam 414 t6 engage the
lever 428 for future actuation of valve 408,

Ogperation during . driving of the vehicle imme-
diately - following cold  starting

The same actions of the carburetor controls,
including the thermostat 341, take place during
,this phase of engine operation. A substantial
‘portion of throttle opening movement is required
before the cam 414 engages the lever 420. Mean-
while the delivery of fuel from' the idle system
and through the valve 410 has ceased because the
throttle 411 when opened beyond-cold. idle posi-~
tion gradually renders the idle system ineffec-
tive. The increased volume of air associated with
such gradual opening of the throttle 411 gradual-
ly increases the quantity of air passing through
-the venturi 401, and in consequence the guantity
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no additional quantity
jet 405.  This further opening movement of the
throttle also opens the valve 489, allowing addi-
tional fuel into the nozzle 492 to support “cold,”
“full power” opveration of a cold engine. Simul-
taneously the valve 410 is closed. Simultaneous
with full opening of the throttle the vacuum on
the engine side of the throttle is reduced and
the spring 435 raises the piston 417 and the lever
418 out of the path of the rod 4i2. As the throt-
tle is closed, an inverse actuation of the fore-
going members occurs in order to properly posi-
tion the throttle at its “cold idle” DPosition.

Normal hot operation

At the completion of the engine warm up the
lever 418 is moveq out of the path of the rod 412
and the lever 431 into the path to the throttle, and
thereafter the throttle is positioned to the idle

ition thereof for normal hot engine operation.
The lever 425 is raised so that it no longer en-
gages the cam 413 but only the cam 4i4. The
fulerum 427 of lever 426 is lowered to where the
valves 406, 409 and 410 are fully closed and only
the fuel feeding jets 404 and 497 remain open.
Rotary motion of lever 42§ during normal hot
operation originates from. the cam 414 and the
throttle 411, and the arm 433 merely moves away
from the head of valve 410 while the arm 434 of
lever 426 raises the valve 486 sufficient for full
fuel flow through the nozzle 462 ag governed by
the jet 405 while the valve 409 is retained closed
since ‘the fulerum 427 is lowered
allow the above described action
valve 406 without opening the valve 489. )

In the modification shown in Fig. 13 the piston
417 alone actuates the valve 406, and the arm
434 of lever 426 is not used to operate the valve
408 but only the valve 489 which in such ar-
Tangement would he lifted during cold starting of
the engine prior to the opening of valve 406 as
described. The oberation of valve 408 by piston
417 takes place at any time that the vacuum on
the engine side of the throttle 411 falls below say
four inches of mereury, and irrespective of the
Dbosition of the throttle or the speed of the engine.
Thus the valve 486 will be open during both cold
and hot engine starting and closed immediately
upon starting of the engine, providing the throt-
tle valve 411 is bositioned as illustrated and de-
scribed during engine starting. The action of
valve 486 as just described in no way interferes
with the engine starting operations. The con-
struction and operation of the modification illus-
trated in Fig. 13 is otherwise the same as that
shown in Fig. 12.

Fig. 11 is a chart of of curves which graphi-
cally illustrates the relative values of various
fuel curves and various pressures in the induc-
tion system relevant to carburetor operation oh-
tainakle with carburetor disclosed in Figs. 1 to
10. The curve marked A is a curve showing the
fuel air mixture ratio for starting and operating
a:cold engine. 'The beak of hump portion Al
the air fuel mixture ratio dur-
ing the cranking of the engine. The air fuel
mixture ratio ‘curve for wide open ‘throttle op~
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eration of a cold engine at full power follows
the line A% instead of hump Al.

The curve marked B indicates the vacuum pro-
duced by the fuel nozzle within the fuel meter-
ing system with the air metering valve 83, 88
open for cold operation of the engine. The curve
marked C indicates the vacuum within the me-
tering system during cold operation with the air
metering vaive &8, 36 open for cold aperation of
the engine, and duse to the passage 60 and the
angular. position of the throttle, The curve
marked D is the curve showing the fuel air mix-
ture ratio for full open fhrottle opsration of the
engine when hot, angd the curve marked R is the
curve showing the vacuuwmn within the metering
system when the valve 48, 86 is open for hot
operation of the engine. curve F indicates the
vacuum in the manifold during wide open throt-
tle operation between zero and maximum air
quentity. J is the curve showing manifold vac-
wum during progressive opening of the throttle
from zero to maximum gir quantity. The curve
marked G is the hot economy fuel air mixture
curve, the peak of the hump portion thereof in-
dicating the hot idle portion of such curve, and
the downwardly sloping portion betwseen the peak
snd the level part of the curve indicating the
fuel mizture curve st off idle positions of the

_throtile. ‘The dotted portion Gl indicates the
shape that the economy curve would have if the
passage ©§ were oraitted, and the curve H is
a curve showing the vacuum within the metering
system during normal hot operation due to the
passage 60 and the angular position of the throt-
tle and the open position of metering valve 88,
8. The E curve and the %7 curve combine. to
produce the hump portion of curve G, and the
B curve and the C curve combine to produce
the hump portion Al of curve A. The line X in-
dicates a point relative to zero and maximum air
quantity at which the effects of passage 60 ceases
40 influence the vacuum at the end of nozzle
42 and its corresponding effect upon the shape
of exxves A, D and G Substantially similar
ourves would be obtained from the ecarburetors
shown in the modified figures. These curves in-
dicate that the cold operating air fuel mixture
ctirve is richer than the hot full power curve, and
that the hot full power curve ig richer than the
hot economy Curve. '

Cersain subject matter disclosed herein is dis-
closed and claimed in my prior copending appli-
cation Serial No. 360,048, fled October 7, 1940,
for “Carburetors,” now patent No. 2,453,728, is-
sued Movember 18, 1948, and of which the present
application is & continuation in part.

wWhile I have illustrated and described pre-
ferred embodiments of my invention, it is un-
derstood that these are capable of modification,
and T therefore do not wish to be limited to the
precige details set forth, but desire to avail myself
of such changes and alterations as fall within
the purview of the following claims.

1 claim: )

1. In a carburetor for supplying air and fuel
to the induction system of an internal combus-
tion engine in response to the absolute air pres-
gure therein, an air passage of predetermined
length, and open at noth ends thereof, one end
being adapted for communication with said in-
duction system and the other end open to the
atmosphere, said air passage also being so con-
structed and arranged throughout a portion of
its length whereby air entering one end of said
air passage at a given absolute air pressure, en-
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16
route to the opposite end of said passage, is suh~
jected to absolute pressure changes as the air
approaches, and leaves, said portion, a throttle
valve, operably disposed in said portion for vary-
ing the said ahsolute air pressure in said portion
and for regulating the fow of air and fuel
through said portion and said air passage, to
said induction system, fuel supplying means for
delivering fuel into said air passage and having
at least one fuel outlet disposed in said portion
upstream, relative o said throttle, absolute pres-
sure transmifting means for conveying the ab-
golute air pressure occurring at one side of said
throttle, when said throttle is less than full open,
to the other side of said throttle, adiacent said
fuel outlet in said fuel supplying means, Toth
ends of said absolute pressure transmitting
means ferminating in said portion, said portion
peing adapted to maintain said ahsolute air pres-
sure substantially constant throughout the
length of said portion at 1east during steh conl-
ditions 28 are associated with full open throttle.

9. A plain tube type of carburetar for supply-
ing fuel to the induction system of an internal
comhustion engine comprising an alr passage-
way, a throttle in said passageway operable for
regulating the flow of air and fuel through said
passageway into the induction system, means for
delivering fuel to said air passageway in response
to suction therein, air metering means operable
for supplying and controiling the supply of air
to said fuel delivering means for regulating the
supply of fuel therethrough to said air passage-
way, meahs operable in response {0 the tempera-
ture condition of the engine for regulating said
air metering means so as to decrease the rich-
ness of the mixture supplied to said fuel deliver-
ing means as the engine warms up, and means
responsive to partial opening movement of the
throttle for adjusting said air metering means
so as to decrease the richness of the mixwure
supplied through said fuel delivering means upon
opening movement of the throttle when the en-
gine is cold.

2. In a carburetor for supplying fuel to the
induction system of an internal combustion en-
gine, a passageway through which air and fuel
flow to the induction system, @ throttle vaive
operable for regulating the flow of fuel and air
through said passageway into the induction sys-
tem, means for supplying fuel to said air passage-
way, and means operable in accordance with the
temperature condition of the engine for position-
ing said throttle in a position closed beyond the
normal hot idle position of the throttle for cold
starting whereby a high vacuum in the induction
system may be ohtained for quick starting of a
cold engine.

4. In a plain tube type of carburetor for supply-
ing fuel to the induction system of an internal
combustion engine, 8 passageway through which
air and fuel flow into the induction system having
a throttle therein for controlling the flow of fuel
and air to the induction system of the engine,
means including a nozzle for delivering fuel to
said passageway, fuel metering means for con-
trolling the supply of fuel to said nogzzle through
said fuel delivering means, and means operapie
in response to the positioning of the throttle, the
temperature condition of the engine, and the
vacuum in the induction system downstream of
said throttle for eontrolling said fuel metfering
means so that fuel is supplied to said engine
through said passageway in accordanee with the
requirements of the engine.
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5. In a carburetor for supplying fuel to the
induction: system of an internal combustion en-
gine, an aijr bassage through which air and fuel
flows to said induction system, a throttle valve

operably disposed in said

bassage for regulating 5

the flow of fuel and air therethrough enroute to
said -induction system, fuel delivering means
" adapted to supply. fuel into said bassage, fuel
metering means operably disposed in said fuel

delivering means and: adapted to regulate the
delivering means

flow of fuel through said fuel

10

to suit the operating condition of said engine
as related to quantities of fuel supplied to said

engine, when said engine is less
the same said fuel metering
adapted to regulate the flow
conveying means to. suit the

than normal hot,
means also being'
of fuel through said
operating conditions

15

of said engine as related to quantities of fuel sup-
plied to said engine when -saig engine is normal

hot, operating means associated with said fuel

20

metering means; and operable in part responsive
to:movements of said throttle for Tregulating said
fuel metering means to change the said fuel flow

as compatible with either
ing conditions of less than

of said engine operat-
normal hot and nor-

mal hot, and- stop means to limit said. throttle
opening movement to less than full open posi-
tion while. said engine is less than normal hot,

said stop .means being: inoperable when said en-

gine is normal hot.

6..In a carburetor for supplying -fuel to the

30

induction system of an ‘Internal combustion en-

gine, an air Ppassage,
bassage. and operable
fuel and air through

a throttle valve in said air
for regulating the flow of
sald air passage, into said

33

induction: system, means for delivering fuel into -
said passage comprising a plurality. of fuel out-

lets, said passageway

being ; constructed and ar-

ranged so.as to maintain substantially uniform

bressures at all of said fuel outlets during sub-

stantially full open throttle operation.

40

7. In a carburetor for an internal ‘comb‘ustion

engine, a, main - air
means comprising

tion thereafter,

bassage, suction regulating
a throttle valve for controlling
the suction in said main passage while said en-
gine is being started, and during engine: opera-
and for controlling the flow .of

45

fuel to said engine from said main passage during
said engine starting and- operation, means for

delivering fuel to said main passage in response
to said suction therein; said means for delivering
fuel outlets in said

which is disposed

fuel comprising a, plurality of
main passage, at least. one: of

50

downstream relative to said throttle, valve-type -

fuel metering means operably disposed in said

fuel delivering means; connecting means operable
for adjusting

in, response to actuating means,

55

said fuel metering means whereby fuel is supplied
through said fuel delivering means to said main

bassage and said engine in accordance with the
requirements of said engine, said actuating means

60

comprising said suction. regulating means, and
other means, operable independently of said sue-
tion regulating means, for adjusting said fuel

metering means so that fuel may be metered by
quantities to suit
said engine, said

said fuel metering means in
the temperature condition of

connecting means being connected to said fuel
metering . means and_ said suction regulating

means and said other means in such a. manner as

to. permit. movement of said suction regulating
means without. corresponding adjustment of said
fuel metering means and so that said fuel meter-

ing means. may be adjusted

independently. of
movement. of’ said  suction regulating ::means,

70

whereby said fuel metering means as adjusted
by said actuating means remains so adjusted gur-
ing substantial movements of said suction regu-
lating means, ang means limiting the adjust-
ment of said metering means by said other means.

8. In a carburetor for supplying fuel to the
induction system of an internal combustion en-
gine, an air bassageway through which air flows
into said induction system, a throttle in said air
bassageway. for regulating . the flow of air and
fuel through said air Dbassageway into the induc-
tion system, means for supplying fuel to said air
bassageway including a main fuel nozzle arranged,
to -discharge fuel .into said -air bassageway up-
stream relative to said throttle, said nozzle having
a.fuel conveying extension projecting toward and
in .close Jbroximity to said throttle and adapted
to convey a continuous stream of liquid fuel from
said nozzle to said throttle, and a, by-pass for
transmitting vacuum from. the downstream side
of 'said throttle, to.said nozzle for: effecting the
delivery of. fuel to said fuel conveying extension
when said throttle ig closed beyond
a: predetermined position during both hot and
cold engine operation,

9. In, a carburetor for supplying fuel to the
induction system of an internal combustion en-
gine, an air bassageway through which air flows
into said induction system, a - throttle operable
for regulating. the fow of air and fuel through
said. air passageway into the induetion system,
means for supplying fuel to said air passageway
Including -a nozzle arranged to-discharge fuel
into said bassageway upstream. relative to said
throttle, and means Tor transmitting vacuum in
said bassageway . from- the downstream side of
said throttle to the end of said nozzle for effecting
the delivery of fuel through said nozzle into said
alr passagéway on  the upstream side of said
throttle when said throttle is less than full open
during both hot-and cold engine operation.
10. In a carburetor for supplying fuel to the
induction system .of an internal combustion en-
gine, an air bassageway through which fuel and
air flow into said induetion system, a throttle in
said air passageway for regulating the How of
fuel and air through said bassageway, means for
supplying fuel to said air bassageway including
2 nozzle adapted to discharge fuel into said pas- -
Sageway upstream relative to said throttle, ang a
by-pass for transmifting the vacuum from the
downstream side of said throttle to said nozzle,
said by-pass being operable at idle engine speeds
to effect the flow. of fuel from said nozzle into
said ‘passageway on the upstream side of 'said
throttle during both hot and cold engine opera-
tion. :

11.° A carburetor according to claim 10 wherein
said nozzle is provided with a fuel conveying
extension extending from said nozzle to a point
adjacent said throttle, said extension being con-
structed and arranged to convey liquid fuel in g
continuous - stream. from said nozzle onto said
throttle at idle engine speeds. ‘

12. A carburetor according to claim 10 wherein
said air bassageway. is constructed ang arranged
to maintain the pressure existing therein as regu-
lated by said throttle such that throttle positions
in excess of idle effect the flow of atomized fuel
from said nozzle and from said by-pass into said
air bassageway.

13. In a carburetor for supplying fuel to the
induction system of an internal combustion en-
gine, an air bassageway through which fuel and

s air flow:into saig induction system, a throttle in
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said air passageway for- regulating the flow of
fuel and air therethrough, means for supplying
fuel to said air passageway
terminating in a main fuel outlet adapted to-dis-
charge fuel into said passageway ol the upstream-
side of said throttle at engine speeds in excess of
idle engine speeds, and a by-passcommunicating
at one end with said passageway ol the down-
stream side of said throttle and at the other end
thereof with the end of saidinozzle for transmit-
ting vacuum from downstream: of said throttle
to said main fuel outlet when said throttle is: set
for hot or for cold idle engine operation S0 a5 to
thereby effect the flow of fuel from said main
fuel outlet.

14. In a carburetor for supplying fuel to the
induction system of an internal combustion en~
gine, an air passageway through which fuel and
ajr flow into said induction system; & throttle in
said air passageway for regulating the flow: of
fuel and air through said passageway, means. for
supplying fuel to- said passageway including &
nozzle arranged to discharge fuel into said pas—
sageway upstream relative to said throttle . ab
engine speeds in excess of idle, said nozzle having
a fuel conveying extension: thereon projecting to-
ward and in close proximity te said throttle; by-
pass means for transmitting a vacuum from. the
downstream side of said throttle to said nozzle
when said throttle is set for hot or.for cold idle:
engine speeds, said by-pass means being operable
to effect the flow of fuel from said nozzle onto
said-fuel conveying extension at said jdle engine
speeds, said nozzle and: extension: thereon being
constructed and arranged to convey liquid fuel
in, a continuous unbroken stream onto said throt-
tle at idle engine speeds.

15. In @ carburetor for supplying fuel to the:
induction system of an internal combustion:en-
gine, an air passageway’ through which fuel and:
air flow into said induction system, & throttle in.
said passageway for regulating: the flow of fuel
and air therethrough, means for supplying fuel
to said passageway including & nozzle adapted
to discharge atomized fuel into said passageway:
upstream relative to said throttle at engine
speeds in excess of idle, saidi air passageway hav-
ing a portion thereof construeted and arranged:
to maintain substantially- constant the air-pres-
sures existing in-said portion; at least durihg such
conditions as are associated with: full open throt-
tle, a by-pass communicating at one end: with
said portion of said air passageway oL the dewn-~
stream side of said throttle and at the other end
thereof with said nozzle for transmitting vacuun-
from the downstream side-of said throttle to said:
nozzle when said throttle is set for idle engine
speeds during both hot and: cold engine opera-
tion, said by-pass peing operable-to effect the flow
of fuel from said nozzle into- said passageway up-
stream relative to said throttle: at idle- engine:
speeds, said nozzle including a fuel conveying
portion adapted to- convey o continuous stream
of liguid fuel from said nozzle onto said throttle.
at idle engine speeds, said throttle and said noz-
7le being located in said portion of said passage-
way, said throttle being so arranged relative to-
the end of said by-pass which: is- on the down~
stream side of said throttle-as to provide: a. vary~
ing amount of vacuum at said: nozzle through
said by-pass. upon movement- of said throttle:
from and toward idle positions thereof; thereby
effecting a gradual transition from: the. flow of a
continuous liguid stream of fuel to. the flow ofl
atomized fuel from said nozzle, and vice versa.

comprising & nozzle -
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16. Tn & carburetor for supplying fuel to the
induction system of an internal combustion en-
gine, an air passageway through whieh fuel and
air flow into said jnduction system, & throttle
valve in: said air passageway for regulating the
fleww of fuel and aiwr through: said passageway,
and: means. for supplying fuel to-said passageway
upstream relative to said throttle valve, said
throttle valve. being adapted: to extend acress
said passageway in. the closed position thereof
and including at least: a portion. thereof com~
prised: of sintered: metal; said sintered metal por=-
tion providing a tortuous path for the flow of
fuel therethrough.

17. In 2 carburetor for supplying fuel to the
induction: system: of an internal combustion. en-
gine, an air passageway through which ailr and
fuel flow into- said induction system; a throttle
operable. for regulating the flow of air and fuel
through: said passageway into said induction sys~
tem, means for supplying fuel to said passageway
including & main: fuel supply system. and an idle
fuel supply systemn, valve means: associated with
each: of said fuel supply systems for regulating
the. quantity of fuel supplied by said systems,
thermostatic means operable in. response to en-
gine temperature-and operably connected to- said
valve means, vacuum means operable-in. response
%o the vacuum in said induction system and op-
erably connected to said valve means, and: con--
necting means. operably connecting said: throttle
to. said. valve. means, said thermostatic' means,
said vacuum means, and said connecting means
each being arranged to operate: said valve: means.
independently of operation of said valve nieans
by other of said means, said thermostatic means
heing capable of overruling said: vacuum means
and said connecting means.

18. In a. carburetor for: supplying fuel to the:
induction: system of an: internal- combustion: en~
gine, & passageway. through which air and fuel
Aow into said: induction system, a throttle valve
in: said passageway: for controlling the flow of ait
and: fuel through said passageway, mMeans for
supplying fuel to:said: passageway; control means:
including a fuel controli valve. adapted: to be posi-
tioned. for regulating the supplying of fuel
through: said. fuel supplying means. during: both
cold and hot engine operation, said control means:
being controlled in part by said throttle valve,
and means to prevent-opening movement of said-
throttle valve from changing the positicning: of
said. fuel control valve from: its cold: operating:
position to its. hot operating position: when: said:
engine. is cold or warming up:

19: In: & earburetor adapted to supply’ fuel to:
the induction system of an internal combustion
engine, means providing: a passageway through:
which fuel and air flow to-said induction system,

~a- throttle in: said: air passageway for regulating

the flow of fuel and: air through said: passageway
including a throttle. member adapted to- extend
across. said: air passageway when: said: throttle is.
closed for idle engine- operation, fuel supplying
means including’ fuel metering means, and fuel

- passage means adapted: to deliver substantially

all of the fuel supplied to: said: induction system
during idle engine operation:to the:upstream:sur-
face of said throttle member,. said: fuel passage
means: extending’ into- close: proximity with. said:
surface of said: throttle: memben and: being con-
structed and arranged. to: form & path: along
which fuel is conveyed from.said metering means.
onto said throttle surface in an unbroken: liguid:
stream. having a. uniform: rate of flow substans-.
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tially the same as the rate of fuel flow through
said metering means, said fuel passage means

having g fuel outlet “opening intg said air pas-~

said lquid stream and at said same rate of flow
at said outlet during idle. engine operation.

20. In a carburetor adapted to supply-fuel to
the induction; system of an internal combustion

sald-fuel outlet to saig throttle, said fuel flow
facilitating means extending into cloge Prox-

‘ing g capillary action on the flowing fuel at said

outlet so as to cause all of such fuel to flow from

said outlet onto said extension and along said
extension in ity unbroken liquid state and at said
uniform rate .of flow onto said throttle during
idle engine operation. ‘

21. A carburetor
said flow facilitating meang brojects toward said

length of one drop of fuel,

22. A carburetor according to claim 21 wherein
said- throttle, at least at said one point; is com-
bosed of sintéred metal. ‘

23.-In 3 carburetor fop supplying fuel to the

induction system - of - an
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of said throttle valve during -idle engine opers-.
tion. ‘

24. In g carburetor adapted to supply fuel to
the induction system of an interna]l combustion
engine, means providing a passageway through
which fuel and gir flow to said induction system,
a throttle in said air bassageway for regulating
the flow of fuel and air through said passage-

air passageway upstream of said throttle and
another of. said outlets opening intg said air
‘bassageway downstream of said throttle when

bassageway during off-idle ' engine operation,
said air bassageway having g restricted portion
-into which Pportion said outlets open.

25. In a carburetor adapted to supply fuel to
the induction system. of an internal combustion
engine, means providing g bassageway through
which fuel and air flow to said induction System,
& throttle in said air bassageway for regulating:
the flow of fuel and air through said bassageway,
means to supply fuel to said bassageway includ-
ing a fuel bassage having an outlet opening into

air bassageway at fyll open throttle engine oper-
ation in response to absolute gir pressure in said
air bassageway, said downstream outlet subject-

restricted portion of said air passageway.
26. In g carburetor adapted to supply fuel to
the induction system of an internal combustion

fu11 open throttle engine operation, said fuel pas-
sage sloping downwardly continuously from said
.metering means outlet to said upstream fuel out-
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said passage means: including: a suvizce at. said
fuel outlet producing & capillary action oI the
flowing fuel.during idle engine operation oy main-
tain the flowing fuel im. said unbroken. liguid
stream as such fuel Aows. from: said: fuel outlet
to the termination of said passage means.

97. In a carburetor adapted to supply fuel 10,
. the induction systeit of an intermal combustion

engine, means providing & passageway’ through
which fuel and air flow to: said induction. system,
a throttle. in szid air passageway for regulating
the flow of fuel and air through said passageway
and including & throttle member sdapted o eX~
tend across said air passageway when. said
throtile is closed: for idle. engine operabion; fuel
supplying rneans inchuging fuel metering MERYS,
and fuel passage means extending from. said
metering. means and. having its. termination. in
close proximity with the. upstream surface: of
said throttle member and being adapted: to de~-
liver substantially alt of the fuel supplied 0 said
induction system during idle engine operation to
said upstream surface of said throtiie member,;
saich fuel passage means sloping: continususly
downwardly and heing constructed: and arrangsd:
to form a path along which fuel is conveyed: i
arr unbroken liquid stream having a uniform rate
of flow substantially the same ag the rate: of fuel
flow through: said metering: means: during idle
engine operation, the terminal: portion. of said
fuel passage means having a surface preducing
a capillary action on said stream: of liguid' fuel o
as to cause all of the fuel flowing through said
passage means during idle engine operation -0
flow to the sald termination of said passage
means in said ynbroken: lguid streaim.

98, Tn & carburetor adapted to supply’ fuel to
the induction system of an internal combustion:
engine, means providing a passageway through
which fuel and air flow to: said induction system,.
o throttle in said air passageway for reguiating
the flow of fuel and air through said passageway
and including a throttle member- adapted to €x-
tend across sald air passageway when: said
throbile is closed for idle engine operation; fuel
supplying means including fuel metering means:
having an outlet from which: only liquid fuel is
discharged and fuel passage means extending
from said metering: means outlet,, said metering.

means including an air inlet opening into: said:

passage meals; said passage means having a fuel.
outlet thereirom cpening into said passageway
upstream of said throtile member and. through
which outlet air and fuel are: discharged during
full open throttle engine operation, said. passage
means being adapted t0 CONVEY a stream-of liquid
fuel from said metering means: outlet to: said fuel
outlet during idle engine operation, said passage
means having a cross-sectional area substan-
tially greater than the cross-sectional area of
said stream of fuel which is conveyed by said
passage means during said idle engine operation
and  sloping downwardly continuously from said
metering means outlet to said: fuel outlet sc a5
to form a path adapted to cause fuel to- flow
along sald passage means to said fuel outiet
during idle engine operation in aw unhroken
liguid stream having a uniform- rate of flow sub-
stantially the same as the rate of fuel flow
through said metering means outlet, said passage
means having its termination in close proximity
to the upstream surface of said throtile member
and including a fuel flow facilitating means in
the form of a surface producing & capillary ac-
{ion on said unbroken stream: of liguid’ fuel at
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said outlet. during idle enging operation so as
to cause all of such fuel to flow in said unbroken
liguid stream and at: said uniform rate of flow
to. said termination: of said passage means.

20; A carbureior aecording to claim. 28 wherein
exid termination of said passage means is spaced
from one point on said upstream throtile surfate
with & spacing of less: than the length of onvw
drop-of fuel.

30. A carouretor according to claim 29 whersin
said. taroftle member ot said one point is. com-
posed.of sintered: metal.

31. In g carburevcr adapted to supply fuel end
air to- an internal combustion. engine; fuel and
air mixture supplying nieans including & pas-
sageway, fuel conveying means;. valve-type throi-
tle means, and valve-type: vacuuin modifying
means; said passageway forming a part. of the
snduction systemn of s2id engine; said econveying
means having a fuel gutlet therefrom for con-
veying fuel to:saic passageway in response to the
vacuum therein; said throtile means being dis-
posed in- said passagewsy and operable for con-
frolling in. part the guantity of air flowing:
through said passageway, the quantity of fuel
supplied through said conveying means and the
amount of vacuum in said passageway dowi-
stream: of said throtlle means guring cold engine
starting and operation; said vacuun modifying
means. heing operable for controiling in parb the
amount of vacuum in eaid conveying means and
thereby the amouint of fuel suoplied by said con-
veying means during, s2id eold engine: gtarting
and operation; said conveying means being

- adapted to convey all amount of fuel adequate

for said celd starting and cperation, the same
gaid, fuel conveying means: being adapted to con-
vey an. amount of £uel adequate for hot engine
starting and eperation; said carburetor including

_¢hrotile operating means, a plurality of throttie

stop means, other Means and, eonnacting means;
said. stop. means-being operable in part responsive
to said other means- and ‘cooperable with said
throttle operating means; & first of said stop
means providing & f13l1. oper: position- of said
passageway during hot engine operation; & second
of said stop means providing a position ef said
throttle meansin which sald passageway isopened.
to an extent. to provide a predetermined arnount
of vacwum for cold starting of sald engine; &
third one: of said stop rneans providing & posi-
tion of said: throtile means at which said pas~
sageway is opened te an extent less than as pPro-
vided by said first stop raeans to limit the amount
of vacuum. for cold engine operation; said other
means being -operable independenily of said
throttie- operating. means for adjusting said sup-
plying means. wherehy the latter will provide fuel
and air in proporiions and quantities suited to
the temperature condition -of said engine; said.
connecting means oconnecting said supplying
means, said throtile operating raeans, said second
and. third stop means and said other means in
such manner. as to permit substantial movement
of said throttie operating means without cor-
respording, gdjustment of said vacuum modifying
means, and so that said vacuum modifying means
may be adjusted by said other means independ-
ently of rmovement of said throttle operating
means, whereby said supplying means as adjusted
by sald other means to.provide said adequate cold
engine ‘fuel. supply remains so adjusted during
substantial movement, of said throttle operating
means.

(Referericesk on following page)
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