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iThe: present 1nvent10n relates to.carburetors
for internal; combustion engines. such ag; those
.;: generally .used in- automotlve Vehlcles and the
; like, ‘and more. partlcularly to. an .economizing
«:cand  power . enrichment. _System in the aforesaid
-carburetors for prov1d1ng an economical: fuel-air
.. mixture for.normal engine operation and an en-
‘»‘_«nched mixture for: high power, engine perform-

s.ance.

:One of the primary. objects of. the present in-

b Ventlon is to.provide, in a. carburetor for an in-

-:4ernal combustion engine, a.fuel system for giving
;.- high .economy in.normal engine. operation :and
for.giving power: for speed and high power, engme
- output, wherem ‘the; transition from the. .economy

) : range to the power range is;smooth .and-sufficient-

ly rapid te satisfy .engine fuel.requirements.

.-Another: ohject of. the invention .isto. provide
I in the aforesaid. carburetors.a ‘system in;which
- the fuel is: thoroughly emulsified  to obtam high
./ economy Whlle the.engine is running in the nor-
mal operating range.

Another object of the present.invention,is to
provide in the aforesaid carburetors.a system for
. -8lying an.economical fuel-air mixture . through

- the. normal operating range and.an enriched mix-
v.4ure through the power.output, range.by. control-
...-ling the quantity of air.bled into the main dis-
I charge nozzle.

Still another object of the invention is.to pro-

5 v1de an economizer: and.power. enrichmeént . mech~
-~ anism readily :responsive .to.changes in.engine
. operating .. conditions, . wherein: the ..enrichment
-2 glven -to the. fuel-air.mixture . during: the accel-
.. :erating: period is substantially proportional 0. the

.increase .in- air’ ﬂow through the induction: pag-

| sage.

Aifurther object is. to provide.in a carburetor
a simple and highly reliable mechanism for giv-
ing maximum economy in.the normal: operating
range of an.engine:and for. giving an.enriched
-.fuel-air mixture for high.power . performance.
+Still .another object of the invention is.to, pro-
©.vide a.dependable and long wearing .economizing
.-and; powet:enrichment .system :for thie‘aforesaid
-carburetors,. in :which are:provided .a. minimum
-number of moving. parts and which may be.read-

ily. assembled. in: operatmg position . 1n sald car- |

..buretors.
= Another object :is to: provide an.economizing
‘and power enrichment mechanism for an internal

..combustion éngine which is simple in:design. and .

--.economical to. manufacture.

Further obJects and .advantages of; the inven- '
55

. from, the, ..fpll_qwmg

(€1 261—54)
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-:.description when réad with reference to the ac-

o

companying drawings. Although the ‘détailed
descr1pt10n and drawmgs disclosé "but orne “§pe-

. mﬁc embodlment ‘of my’ economizing and .power
‘enrlchment system in combination with’ only one

: type of .carburetor, it is to be understood ‘that
;varlatlons in structure of the elements compns—
- ing the invention, as well as adaptatlons of the
h mventmn to other types of carburetors, are pos-

10

sxble Wlthout departlng from ‘the scope ‘of my
present mventlon 1 ‘thérefore conteémplate the

_Use of any or all such variations and .adaptations

as properly fall within the scope of the appended

. claims.
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In the drawings:
Figure 1 is a vertical section through a car-

w_\buretor of an, “internal combustlon engme ‘show-
cing the relatlonshlp of the present economlzlng

20

.and power enrichment system to the various other

elements comprlsmg the carburetor
Figure 2 is a fragmentary view showmg the

‘_economlzmg and power enrichment system in
»;position for normal engine operatlon and

25

Figure 3 is g sectlon taken on  line 3—3 of
Figure 1.
With, reference to Figure 1 of the drawings,

th,\, present economizing and power enuchment
ci.device. is shown assembied in gz hOI‘lZOIlbal injet
_type carburetor, which tor the purpose of illus-

30

Jtrating the present invention may be considered
conventional in design, inciuding all the principal

. Teatures usualiy present in a float type carburecor

. for ‘internai combustion engines,
“buretm an air intake 8 coniains g honzontal
,1no.uct10n bassage: (2 therethrough having an air

35

In the- car-

-ouineb B4 and air ouuet--i§, the air: iniet being
soprovided.with an external fiange 18 for receiving
-an alr filter or horn (not shown), and the air

50

outlet being provided with g flange 20 for mount-
ing said air intaké on a downdrait throitie body
22,

A choke ' vaive 28 is mounted on shaft:26 in
the inlet 14 and is adapted io be'actuated by
either a manual or automatic control mechanism

45 " not shown) connected to one-end:of saitrshaft.

A'large venturi 28 is disposed in the oiitlet of
the maucmon passage i of the air intake i§ and
1GS 10 the top pmtlon of throttre boay 22,

o sald Venturi bemg secured in place by the seatmg
of an annular rib 2§ of the Ventun tube in adja-
.cent recesses 34 and, 52 of ‘the mam and’ throttle

bodles respectlvery A small or seoondaly, ven-
turi 34’ is disposed in’ the Aarge Ventllrl 2 " held
m spaced relatlon thereto by an’ arm ext”end-
mg dlametrlcally across the throat of the Jarge




o 3
venturi and preferably being formed integrally
with the small and large venturis.

The throttle body 22 which is secured to the
air intake 10 is mounted on intake manifold 38
and secured thereto by machine bolts 40 inserted
in holes 42 of external flange 44 of the throttle
body and flange 46 of the manifold. . Throttle
yalve 48 is mounted on shaft 50 in the induction
passage of the throttle body and is actuated by
5 throttle valve lever 52 mounted on one end of

ed to receive a governor for controlling the posi-
tion of said throttle valve in. accordance with
some engine operating condition. ""A pin 54 seated
in the external surface of the throttle body, in
cooperation with a screw 56 mounted in the thiot-

tle valve lever, serves as a stop-for limiting the -

"~ closing movement of said throttle valve, L
A float chamber or.fuel bowl §8 is mounted
directly above the vertical section of the induc-
tion passage and contains therein a pair of floats
§0 which are supported by a bifurcated arm 52
on a bracket 86 adjacent a fuel inlet valve T0
and which are adapted to regulate the flow of
fuel into the carburetor fuel bowl by controlling
fuel valve 10 in accordance with the quantity
of fuel in said fuel bowl. Valve T0-is slidably re-
ceived in valve sleeve 12 which forms a discharge
aperture for the fuel inlet conduit 14, said valve
being supported and retained in said sleeve By
arm 62. A main discharge jet T8 having its dis-
charge end in the secondary vemnturi 34 delivers
metered fuel from the main metering orifice or
jet 18 and annular fuel passage 80 to the indue-
tion passage in accordance with the flow of air
entering the engine. When the throttle valve
is opened during the operation of the engine, fuel
is drawn by the suction in the venturis from fuel
bowl 58 through main metering orifice 18, up-
wardly into passage 80 surrounding the main dis-
charge jet 76 and is then discharged from said
jet into -the induction passage. -A bassageway
82 formed- by sleeve 84 surrounds annular pas-
sage 80 and is connected to said-annular passage
by a plurality of small calibrated orifices 86 dis<
tributed over sleeve -84, said calibrated orifices
together with an air vent 817 connecting the air
space above the fuel in bowl 88 with passageway
82, being adapted to serve as air Jbleeds for the
main discharge nozzle when the main metering
jet is in operation.- The lower set of holes pro-
vides a source of idling fuel when the idling sys-
tem (not-shown) is in operation during the time
the throttle valve is in closed or substantially
closed position. A conduit 88 connecting the air
inlet 14 of the induction passage with the space
above the fuel in-the float chainber maintains
the air pressure . in -said. chamber nearly - equal
to the atmospheric pressure otr. equal to the pres-
sure between the venturi and an air filter
mounted on flange (8. A vacuum actuated
accelerating pump 88 is shown in Figure 3
situated near the main discharge nozzle in float
chamber 58, and is adapted to discharge fuel
through accelerating jet 90 located at the upper
end of nozzle 16. ] ] ) B
The economizing and power enrichment sys-
tem forming the subject matter of the present in-
vention includes a vertical conduit 91 communi-
cating with the induction passage adjacent thé
fuel discharge nozzle 16, a second vertical conduit
‘92 communicating with an annular well 94 ab
the discharge nozzle and a passage 96 connecting
the two vertical conduits adjacent the upper
ends thereof. The annular well 84 is disposed at

(7]

-10
shaft 50, the opposite end of shaft 50 being adapt- o

. 4 . o
a level below the annular fuel passage 80 and
main metering jet 78 and communicates with
the interior of the discharges nozzle 76 through
a plurality of equally spaced ports 98 in the wall
of said nozzle. A replaceable calibrated orifice
100 is provided in the entrance of conduit 91 so
that the air flow through the system may be

_readily adjusted to the most satisfactory amount.

A valve generally shown at {02 has been in-
cluded in the economizing and power enrichment

- system for interrupting the flow of air there-

.through when the engine is operating in the
power range, and consists of a reciprocable piston
104 disposed in a cylinder {06 at the upper end of
-conduit 91 and in alignment therewith, a spring
{08 for urging said piston downwardly to its

- closed. position and a conduit ({0 connecting the

upper end of cylinder {86 with the induction pas-

~sage on the engine side of the throttle valve, as
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shown at 112, in order to subject the top side of
piston 104 to engine suction. When piston 104
is in its lowermost position in ecylinder (06, it
separates passage 96 and conduit 81 from one an-
other and prevents the flow of air through the
power enrichment system. As engine suction in-
creases, as when the throttle valve is closed, pis-
ton {04 is lifted into the upper portion of eylinder
106 in opposition to spring 108, thus uncover-
ing the end of passage 95 and permitting the
flow of air through said system into the discharge
nozzle 16. A replaceable restriction 1{4 may be
provided in conduit 10 in order that the effec-
tive size of said conduif can be adjusted to-the-
desired capacity by merely changing the restric-
tion, said restriction preferably being disposed
adjacent the induction passage or at a point of
juncture between two parts of the carburetor, as
at 118, to facilitate the removal and replacement
of the restriction. If a governor throttle valve
is disposed in the induction passage below throt-
tle valve 48, conduit- 110 should be éxtended to
a point in the induction passagé below the gov-
ernor throttle valve.

When the throttle valve is closed or only partly
open for moderate speed or normal engine opera-
tion, the engine suction in the induction passage
on the engine side of throttle valve 48 lifts piston
104 to the upper end of cylinder 106, thus expos-
ing the passage 96 to the air in conduit 91.. The
air flowing through the economizing system and
ports 98 into the discharge jet has the effect of
lessening the Venturi suction on the fuel posterior
to. the metering jet 718 so that the differential
across said metering jet and the flow. of fuel
therethrough are decreased, thus diminishing the
quantity of fuel delivered to the induction pas-
sage per volume of air flow therethrough. - In
holding down the fuel flow from the nozzle by
the admission of "air thereinto, an :economical
fuel mixture for normal part throttle engine. op-
eration is provided.. When speed and-full power
are required, the throttle valve is, moved fo wide
open position and.during. such movement the
suction in the induction passage on the engine
side of throttle valve 48 is decreased appreciably,
thus permitting spring (08 to.overcome engine
suction in cylinder 108 and to lower piston 104
to the position at which passage 86 is-closed,
thus preventing air from flowing through- the
economizing. system . into the.discharge nozzle.
‘As a result, the quantity of fuel delivered by the

- main discharge nozzle 16 is increased so that the

5

additional fuel required for speed and high power
output is provided. Since, .in’the present car-
-buretor;-the-enrichment of -the: fuel-air mixture
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for speed and high power is supplied by a system
in which the fuel is already flowing in the direc-
tion to be discharged, the greater demand of the
engine for additiona] fuel is readily met.

Operation

In the operation of an internal combustion en~
gine equipped with the carburetor described here-
in, the suction in the induction passage on the
engine side of the throttle valve when said valve
is closed or only partly open, draws piston 04
into the upper portion of cylinder 198%, as shown
in Figure 2, in opposition to the force of spring
108 urging said piston to the closed position.
While the piston is held in the upper portion of
cylinder 165, the suction created by air flow
through ths venturis draws fuel through the dis-
charge nozzle from annular passage 80 and air
from the economizing and power enrichment sys-
tem through conduit ¢i, passage 96, conduit 92,
well 94 and ports 98 thereof. This air forms an
emulsion with the fuel which readily vaporizes in
the induction passage of the carburetor and in
the intake manifold. Piston 104 remains in its
lifted position as long as engine suction is suffi-
cient to overcome the force of the spring (88 urg-
ing the piston to its closed position. The time at
which piston 104 will open or close passage 96
when the throttle valve is open or closed can be

approximately predetermined by correlating the g

calibration of spring 108 and the effective size of
restriction {4 in conduit 110. The calibration of
said spring and effective size of the restriction
preferably are so correlated that piston 184 will
be moved to the position at which passage 98 is
closed when the throttle valve approaches wide
open position,

When the suction in the induction passage is
dissipated by the opening of the throttle valve for
an inecrease in speed or power, piston (84 moves
to the lower end of cylinder 108, as shown in Fig-
ure 1, closing passage 96 and interrupting the
flow of air through conduits 81 and 82 to well 94
and into the discharge nozzle. As a result of the
decreased supply of air, the effect of the Venturi
suction on the fuel pressure in the fuel system
posterior to the metering jet 18 is increased so
that said fuel pressure decreases causing g greater
differential across said metering jet and a greater
flow of fuel therethrough; consequently the quan-
tity of fuel in relation to the volume of air flowing
through the induction passage is increased.

From the foregoing description of the present
invention it is apparent that a comparatively sim~
ple economizing and power enrichment system or
mechanism has been developed to give reliable
and economical service over g long period of time,
and, because of its simplicity, the aforesaid sys-
tem or mechanism is readily adapted to many
different designs of the float type carburetor.
The modifications necessary to adapt the present
system or mechanism to carburetors other than
the specific embodiment given for illustration
herein will be apparent to those skilled in the art.

I claim: .

1. In a carburetor having an induction passage:
a discharge nozzle, a constantly open air bleed
communicating with said nozzle, a conduit com-
municating at one end with said discharge nozzle
posterior to said air bleed and at the other end
with said induction passage for bleeding air into
said nozzle, a valve in said conduit for controlling
the flow of air therethrough, said valve including
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a cylinder interposed between two sections of said
conduit, a passageway connecting one end of said
cylinder to said induction passage for transmit-
ting engine suction to said cylinder, a reciprocable
piston in said cylinder separating therein said
passageway irom said conduit and adapted to be
actuated in response to engine suction, and a
spring adapted to urge said piston to a position
for fully interrupting the air flow through said
conduit.

2. In a carburetor having an induction passage
with a throttle valve therein: a discharge nozzle,
a constantly open air bleed communicating with
said nozzle, a conduit communicating at one end
with said discharge nozzle posterior to said air
bleed and at the other end with the induction
passage anterior to the throttle valve for bleeding
air into said nozzle, a valve in said conduit for
controlling the flow of air therethrough, said valve
including a cylinder interposed between two sec-
tions of said conduit, a passageway connecting
one end of said cylinder to-said induction passage
posterior to said throttle valve, a piston in said
cylinder separating said passageway from said
conduit and adapted to be actuated by engine
suction, and a spring adapted to urge said piston
to a position for fully interrupting air flow
through said conduit.

3. In a carburetor with an induction passage
having therein a choke valve, a throttle valve and
a2 fuel nozzle between said valves: a well around
said nozzle connected with the interior thereof
by a plurality of ports, a duct forming a constant-
ly open air bleed for said well, a conduit com-
municating at one end with said discharge nozzle
posterior to said well and at the other end with
said induction passage between said valves for
bleeding air into said nozzle, a valve in said con-
duit for confrolling the flow of air therethrough,
said valve including a cylinder interposed between
two sections of said conduit, a passageway con-
necting one end of said cylinder to said induction
passage posterior to said throttle valve for trans-
mitting engine suction to said cylinder, a recip-
rocable piston in said cylinder separating there-
in said passageway from said conduit and adapted
to be moved by engine suction to a position per-
mitting  air flow through said conduit, and a
spring adapted to urge said piston to a position
for fully interrupting air flow through said con-
duit, whereby air is permitted to bleed through
said conduit into said discharge nozzle only when
the throttle valve is in closed or in part throttle
position.

ROBERT W. SLOANE.
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