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1

The present invention relates generally to- the

carburetor art.

Iicre particularly this invention relates to cer-

tain new and useful improvements-in carburetors
of the downdraft type adapted to supply pro-

portioned quantities of vaporized liquid. fueland
mixture to the intake manifold  of: an in--

air
ternal combustion engine.

In the normal course of operation: of the ma-
jority of automotive vehicles in which the mod-
ern internal combustion engine finds its great~
est utility, relatively large variations in engine
power and speed requirements are encountered
as a matter of course.
of
achieved in various ways, one of the most im-

vortant of which has been through various re-

finements and improvements in engine' carbure-
tors. In the case of an automebile, for: example,

when the engine is first started' a: relatively rich:
is desirable; as the engine warms.' up:

mixture

the mixture must be leaned out for: proper.op-

eration; and, finally, each different load condi--
tion which may be occasioned by the vehicle:
traveling up and down hills must be correlated
with the throtftle setting for the particular en--
gine speed at the time, thus necessitating con--

tinuous mixture changes to secure -theoretically
correct fuel-air ratios.

In the pasi, in an effort to solve the problem
cf maintaining a correct fuel-air ratio under dif-

ferent operating conditions of engine load and
speed, numerous refinements have been made in

the various carburetor designs until the modern
automotive carburetor has become an extremely
complicated mechanism involving, as it generally
does, numerous passageways, valves, and indi-
vidual jets, each of which is specifically designed

principally to improve engine operation for some

one or at most a narrow range of engine operat-
ing conditions. Inasmuch as each such addi-~
tional jet, valve, or other refinement is super-
imposed upon an existing fundamental carbure-
tor circuit designed to function at all times, each
has necessitated further adjustments and cor-
rections in the other related circuits so that the
final result in practically all cases has been in
the nature of g compromise which approaches
a correct mixture within specified operating
ranges but which is actually not entirely correct
for any particular set of conditions.

Acecordingly the principal object of the pres-
ent invention is to provide a carburetor which:
will automatically insure a.correct fuel-air mix-

The necessary flexibility
engine operation thus required  has: been.

(Cl. 261—44) ‘
2 .
ture under substantially all conditions of engine
operation. ‘

&
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Another objeet of the-invention is. to provide a-
carbureter: of the type described- wherein:a cor-
rect fuel-air ratio is maintained under. various:
engine - operating. conditions- by 51mu1taneously
varying the air and. fuel inlets in-such-manner
as to meter the quantity of liquid fuel supplied:
to- the carburetor jet in- aceordance: with. the
volume of air-supplied thereto, while at the same:
time maintaining the air pressure in-pounds -per-
sguare inch - in. the  venturi substantially cen-
stant..

An additional object of the invention: is to-pro-
vide a-carburetor of the type-described. wherein
a correct carburetor adjustment for engine idling.
speed is obtained  by- control means operatively
associated with- the main or high speed:carbure~
tor: jet.

Yet another object of the invention is to pro-
vide a- carburetor for an- autemotive vehicle en~
gine incorporating separate devices:. for adjust~
ing the mixture: to prevent overloading.. under.
acceleration or deeeleration by introducing.a-time:

¢ delay in'variation-of the air inlet opening, at least.
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one of said. devices being independent: of and
another dependent upon momentum. forees. pro-
duced- by the vehicle.. ‘

A still further object of the invention: is. to pro-
vide a carburetor of the type described embody-
ing an interconnection between the - throttlé
valve and the means for varying. the air-inlet. tor
prevent-damage to the-engine-caused by too rapid
throttle. opening and-also to improve. the engine:
stalling characteristic. under load.

Additional objeets: of the. invention. reside: in
the: provision- of an adjustable mechanism. for
varying: the carburetor mixture to - uniformly
compensate for variations.in-vacuum. conditions
under both light and heavy loads beth of a
steady and temporary character; to provide suto-
matic temperature compensating  devices- for
varying the fuel-air mixture in aeccordance with
the:engine and operating- air temperature: as well
as- fuel vaporization- effect;. and. to- provide =
cushioning: device. for: smoothing the operation:
of the fuel metering: mechanism and -aceeleration:
pump action.

A particularly-important object of this- inven-
tion. is- to: provide a. carburetor:of- the type- de=
scribed. wherein. the. various. features:of adjust-
ability and- compensation- specifically referred:-to
in- the preceding ‘objects- are: all either incerpo-~
rated-or have their effeet upon- g single. jet:

The foregoing:as well: as-other and-further o«
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jeets and advantages of the invention together
with a clearer understanding of the precise
nature thereof will become more readily apparent
to one sgkilled in the art from a consideration of
the following detailed description taken in con-
junction with the accompanying drawings illus-
trating a preferred embodiment thereof wherein
similar reference numerals refer to correspond-
ing parts throughout the several views, and
wherein:

Pig. 1 is a longitudinal cross-sectional view
through a completely assembled carburetor in ac-
cordance with the present invention;

Fig. 2 is a longitudinal cross-sectional view
similar to but illustrating only a portion of the
carburetor of Fig. 1 and showing certain of the
parts in another operating position;

Fig. 3 is a longitudinal cross-sectional view to
an enlarged scale illustrating in detail the pre-
ferred form of jet structure shown in Figs. 1
and 2;

Fig. 4 is an exploded perspective view show-
ing the relationship of certain of the jet elements;

Fig. 5 is a top plan view of the carburetor of
PFig. 1 with the top cover removed;

Fig. 6 is a detail view similar to Fig. 3 but il-
lustrating another operating positicn of the
parts;

Fig. 7 is a transverse cross-sectional view

through the jet taken substantially along the line o

1—1 of Fig. 6;

Pig. 8 is a top plan view of a preferred form of
throttle valve constituting an important part of
the present invention; and :

Fig. 9 is a side elevational view of the throttle
valve of Fig. 8.

Referring now specifically and in detail to the
various figures of the drawings and in partic-
ular to Fig. 1 thereof, the improved carburetor
in accordance with the present invention is seen
to comprise a housing in the form of a substan-
tially vertical cylinder 18, preferably formed as a
steel casting or the like, having a cover [2
mounted on its upper end in any suitable man-
ner as by means of the bolts 14 extending through
flanges 16 on the cover and into suitably thread-
ed apertures formed in the upper rim {8 of the
cylinder 108. 'The main portion of the cover 12
is tapered inwardly and upwardly and termi-
nates at its upper end in a cylindrical portion
19 constituting an air inlet 20 open to the in-
terior of the cylinder {0 under the control of a
choke mechanism illustrated as a conventional
butterfly valve 22 pivotally mounted as at 24
within the air inlet 20. At its bottom end the
cylinder (0 is provided with a generally cylin-
drical portion 26 of reduced diameter consti-
tuting a mixture outlet 28 provided at its bot-
tom end with a flange 38 having apertures 32
therein and adapted to be attached to the intake
manifold of an internal combustion engine. A
throttle valve designated generally by reference
numeral 34 is pivotally mounted within the mix-
ture outlet 28 for controlling the passage of the
fuel-air mixture therethrough to the intake man-
jfold. The construction of the throttle valve 34
involves a number of novel features and will be
hereinafter more fully described.

- Referring again to Fig. 1, it will be noted that
the right-hand side of the cylinder 10 is provid-
ed with a float chamber 36 preferably cast inte-
grally there with and closed at its top in any con-
venient manner as by means of a cover plate 38
held in position by means of a plurality of screws
40, The float chamber 36 is adapted to provide
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a substantially constant level of liquid fuel such
as gasoline therein at all times and to that end
is provided with a suitable float 42 depending
from pivot arms 44 and operatively connected to
a suitable needle valve mechanism of any well-
known type designated generally by reference
numeral 6. The valve mechanism 46 in turn
controls in the usual manner the admission of
fuel to the float chamber 36 through an elbow
48 and conduit 58, the latter being connected to
any convenient source of supply. The interior
of the float chamber 38 is open adjacent its bot-
tom portion to a vertical passage 52 formed in a
projection 54 of the cylinder casting 19 which is
connected in turn to a similar horizontal pas-
sage 5% opening at its opposite end to the in-
terior of the mixture outlet 28. An elbow fit-
ting 58 is threaded or otherwise suitably secured
as at 80 to the end of the passage 56 and is pro-
vided at its other end with a tubular conduit
82 connected in any convenient manner there-
to as by means of a threaded collar 64. The con-
duit 82 which is preferably made of copper or
brass extends axially upward adjacent the cen-
ter of the cylinder 18 and serves to supply fuel
to the carburetor through its connection to the
float chamber 3% by means of the passages 52
and 56,

Ag illustrated in Figs. 1 and 2, the space with-
in the interior of the cylinder 108 is divided into
upper and lower working chambers 66 and 68,
respectively, by means of a piston designated
generally by reference numeral 70. The piston
18 is preferably constructed of a very lightweight
material so as to have a relatively small mass
and is seen to comprise a cup-shaped portion
having a floor 72 and a vertical wall portion 14,
the latter being adapted to closely engage the
inner wall of the cylinder 18 but being relatively
freely reciprocable therein. The piston T0 also
includes a downwardly and inwardly tapered in-
termediate section 76 depending from the inner
edee of the floor 12 and constituting the carbu-
retor venturi 15, and a tubular skirt 78 depend-

ing from the bottom of the tapered portion 76

and reciprocable in pressure-tight relation with-
in the outlet 28,

The piston 70 is resiliently supported within
the cylinder {8 as by means of a plurality of
springs 80, preferably three in number, attached
at their bottom ends to lugs 82 formed on the
upper surface of the piston floor 72, and at their
upper ends to the arms 84 of a hanger or spider
structure having an outer shouldered rim 88§
adapted to be engaged and held in position be-
tween the rim {8 of the cover {2 and the upper
rim #8 of the cylinder 9 by means of the bolts
{#. The arms 88 extend generally radially of the
cylinder {8 and are provided adjacent the center
of the latter with a generally cylindrical bushing
48 having a key &7 attached to the inner periph-
ery thereof as by means of a screw 28 for a pur-
pose which will hereinafter be more fully ex-
plained. A ring 99 of a relatively heavy or dense
material loosely surrounds the skirt 18 and rests
upon the inside bottom of the cylinder {3. The
ring 88 constitutes a momentum responsive ac-
celeration control and the operation thereof will
also be described in detail below.

Referring now particularly to Figs. 1, 3,4, and 6,
there is illustrated g preferred form of jet strue-
ture for the improved carburetor in accordance
with the present invention. As shown in these
ficures the top end of the conduit 62 is threaded
exteriorly as indicated at 92 for engagement with
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similarinteinal threésds provided at'the 1oWwer cen-
tral portion of a-gefierdlly cylmducal piston stop
84 éxtending upward from the top of the conduit
$2 axially of the cylifider 108. The bottom edge of
the piston stop 94 is beveled ‘as indicated by ref-
erenice niumeral 3§ to form a downwardly and
inwardly tapering surface Having approximately
the same ‘incline as the tapered pisten section 18
and adapted to clossly engage the latter in one
positicn of the parts to substantially completely
close the venturi 75. The top portion of the pis-
ton stop §4 is slidably réceived within the bushing
88 and is provided with a pair of diametrically
opposite grooves 98 in its side walls one of which
slidably receives the key 87 to prevent rotation
of the stop. 'The intérior of the stop 94 is largely
hollow providing a central cavity (09 therein
which is reéduced in size at its bottom portion and
is connécted to the throat of the venturi 75 by
means of a plurslity d’f__ downwardly inclined
radial apertures 182 opening into a groove 184 in
the beveled edge 86 of the stop. As shown par-
ticularly in Fig. 7, I have provided eight such
aperturss {82 in the preferred form of apparatus
disclosed herein although any suitable number
may be provided, and it w1ll also be particularly
noted that the outlet groove 164 is adapted to be
substantially completely closed by the inner face
of the tapered piston séction 768 when the parts
are together as shown for eéxample in Figs. 1,
6, and 7. )

The inside of the top end of the conduit 82 is
also threaded as indicated by reference numersl
{86 in Figs. 3 and 6 for engagement with similar
thriegds formed on the guter periphery of the re-
duced center portion 108 of a generally cylindri-
cal jet body {10 which extends axially upward
within the cavity {88, Thé upper portion of the
jet body 119 is of slightly smaller external dimen-
sions than the cavity so as to form an am’mlar
space §12 therebetween. Theé top of the jet bod
{18 is externally thréaded to receive a large ‘m’r
{14 having a tapered lower edge {18 adapied to
cocperate with a simiiarly tapered surface §18
formed within the cavity 1808 for controlling the
admission of air from the inlet 28 to the annular
space 112 and apertures 182. A suitable locknut
120 is provided above the nut 1§84 for securing
the latter in position after the desired adjustment
has been made.

The jet body 119 is provided at its lower end
with a further reduced portion i22 extending
downwardiy within the conduit 62 so dimensicned
as te provide an annular chamber 124 tHerebe_
tween adapted to trap and to retain a certai
volume of air or other gas therein. The mteuor
of the jet body {18 is provided with an axial bore
128 extending completely therethrough and pro-
viding a metering orifice {28 at its bottom end.
A plurality of downwardly inclined radial jets 129
are formed in the body 110 and serve to connect
the bore 12§ to the annular space 2. It will be
noted that jets 189 are preferably equal in num-
ber to the apertures 182 and are positioned in
such manner as to open directly into the Iatter.

The metering orifice {28 at the bottom of the
bore 128 is under the control of a tapered plunger
122 which extends upwardly through the bore 128
c,nd is ad;justab y secured at its top portion by

ans of & pair of nuts 124 and 135 to a trans-
verse plunvel bar 138. The plunger bar 128 in
turn is attached preferably at four roints to the
piston T8 for movemernt with the latter and as
shown particularly in Figs. 1 and 2 is mounted
as by means of suitable screws 140 upen the top
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flanges 142 of enerally channel shaped supports
or brackets 144 preferdbly forted of brass, cop-
per, or the like, Having sintilgy flanges 146 at their
lower ends for attachment to the upper surface
of the piston fisor 72 ds by means of serews 148,
The cuter ends of the bér 188 are preferably slot-
ted as indicated at 158 for dttachment to fanges
152 formed at the top eflze of the vertical wall
nortion 74 of the piston 78 as by means of suit-
able screws [§4. The cylindrical upper portion
of the plunger {22 is freely slidable within an
aperture formed in a washer {56 which fests upon
the top surface of the jet body 146 and thus
serves to practicdlly close the bore 126 in the
latter against the admission of air thereto.

From the description thiis far it will be appar-
ent that the piston 76 is reciprocable within the
cvlinder 18 and that as it ‘does so, the tapered
intermediste section 78 of thHe piston moves rela-
tive to the piston ston 94 which is mdunted in rela-
tively fixed position by means of the conduit 62,
As the piston 78 reciprocates it carries with it
the plungsr {22 which moves through the bore
£28 to vary the amount of opening at the metering
orifice 128 in accordance with the position of the
pistonn T8, The working chamber 86 within the
cylinder {8 above the piston T8 is of course open
to atmospheric air pressufe from the inlet 28 at
substantially all times exéept when the choke
valve 22 is closed. )

In order to eftect réciprocation of the piston 16
the working chamber 68 of the cylinder I8 be-
low the piston is connectéd to the mixture outlet
28 by means of a relatively large passage 58
preferably formed 1ntegrally with the cylinder
casting 10 and having an opening 168 into the
mixture outlet 28 above or 61t the upstream side of
the throttle valve 84. The ‘effective size of the
opening I60 is capable of adjustment by means of
a threaded needle valve |82 provided with a spring
184 and movable in or out to provide a variable re-
striction in the passage 158. A similar passage
166 also preferably formed integrally at the right-
hand side of the lower part of the’ cﬂmder cast-
bure outlet 28 serves to connect the working
chamber 68 below the piston 79 with the out-
let 28 at a point below or on the downstream
side of the throttle valve 34. The passage 156
is also provided with a variable restriction there-
in preferably in the form of a reedle valve 119
pressed outwardly as by means of a spring {72
but, as will be explained in the description of
the operation of the device as set forth in detail
below, the function of the passage 166 is sub-
stantially different from that of the passage 158.
In both cases, however, these passages (58 and
166 serve to connect the Workmg chamber 68
below the piston 76 to the suction or vacuum
produced in the intaké tahifold of the internal
combustion engine upon which the carburetor
is mounted and thus provide for downward move-
ment of the piston 70 under atmospheric pressure
introduced through the inlet 20 to the working
chamiber 66 above the piston, B

As indicated above, thé mixture outlet 28 is
under the control of a throttle valve designated
generally by reference numeral 34 the specific
structural details of which are best illustrated
in Figs. 8 and 9. As shown in these views the
throttle valve 34 is seen to compnse a generally
circular disc or plate I14 attached in any con-
venient manner as by means of a palr of screws
(716 to & fattened portlon ‘178 “of a shaft 189,
The shaft 180is rotatably motinted within : a coh-
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centric outer shaft 182 having its central por-
tion cut away throughout the major extent of
its periphery to leave a connecting part 184.
The cut away portion of the outer shaft (82
provides a rélatively large gap or opening to ac-
commodate considerable relative rotational move-
ment of the value plate {74 and its associated
shaft 180 therein. The valve plate {74 is yield-
ably connected to the part 184 of the outer shaft
182 by means of a spring 186 extending between
a lug 188 on the plate 178 and a similar lug 180
on the connecting part 184 of the outer shaft 182,

The throttle valve plate {74 is also provided
with another lug 192 similar to the lug (88 but
at the opposite side of the concentric shafés
180—1{82, The Iug 192 as shown in Fig, 1 is con~
nected to a projecting ear 198 formed at the
lower edge of the tubular skirt portion 18 of
the piston T8 by means of a tie rod 198 which
passes through a suitable aperture in the ear
184 and is provided with a stop nut 198 at its
top end constituting a one-way abutting con-
nection between the tie rod 186 and the ear
{94, The outer shaft 182 of the throttle valve
is provided with an arm 288 (Fig. 8) adapted to
be connected in any suitable manner to the ac-
celerator or other similar throttle control means
of the engine with which the carburetor is to be
used, and it will now be apparent that as long
as the piston 70 is in a lowered position so that
the tie rod 186 is free to move downwardly
relative to the ear {94, rotation of the outer
shaft 182 by means of the arm 288 will result
in corresponding movement of the throtile valve
plate 174 by means of the interconnecting spring
136. In the event the piston is fully elevated in
the position as shown in Fig. 1 it wili be clear
that rotation of the outer shaft {82 merely re-
sults in tensioning the spring 186 so that the
throttle valve cannot be opened suddenly un-
less the piston 78 has first been substantially
lowered.

As it is intended that the improved carburetor
in accerdance with the present invention may
be employed in substantially any type of auto-
motive installation it may be desirable in certain
cases where extremely rough operation and rela-
tively severe vertical loads are imposed upon the
structure to provide some means for counter-
balancing the piston 70. Thus in certain cases,
as for example where the carburetor is to be
mounted upon a tractor engine, I have provided
a generally tubular guide 2082 securely attached
in a generally vertical position in any suitable
manner as by welding or the like to one of the
arms 84 and in which a weight 284 is adapted to
freely reciprocate. The weight 284, which is
suitably selected to approximately equal the
weight of the piston assembly, is attached to
one end of a cable or flexible line 206 which ex-
tends over a sheave 208 rotatably mounted at
the top of the guide 282, and the opposite end
of the line 2086 is connected to the piston 10 at
any convenient point such as for example the
screw [48. The weight 2084 thus serves to
counterbalance any momentum effect of the pis-
ton 19 under vertical forces imposed in a down-
ward direction.

The mode of operation of the device described
above may now be set forth in broad terms as
follows: Referring particularly to F'igs. 1 and §
the various parts are illustrated in the position
which they occupy when the engine is at rest
or not operating. It will be noted that the piston
10 is in its upper limit position with the tapered
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intermediate section 76 thereof resting against
the beveled edge 86 of the piston stop 94, being
held in that position by the tension of the springs
88. The level of liguid fuel within the float
chamber 26 is just slightly below the level of the
jets 188, and the passages 52 and 56 as well as
the conduit 82 and annular space 126 are filled
with the liquid fuel up to this same level.

When the engine is started in operation, the
various movable parts of the carburetor gener-
ally assume the positions as illustrated in Figs.
2 and 3. At this time a certain amount of vac-
uum from the engine is applied through the pas-
sages (38 and 186, respectively above and below
the throttle valve 234, to the lower working cham-
ber 68 of the cylinder {9 so that the piston 70
is moved downwardly a slight amount in response
to the atmospheric pressure of air admitted
through the inlet 20 to the upper working cham-
ber 86. At the same time atmospheric air ad-
mitted through the inlet 20 commences to flow
through the Venturi passage 15 formed between
the tapered intermediate piston section 76 and
the piston stop 94, creating a low-pressure area
at the space between the beveled edge 96 of the
stop 94 and the tapered section 76 in accordance
with the usual and well-known principles of fluid
flow. Liquid fuel from the float chamber 36 is
thus induced to flow through the passages 52 and
58, the conduit 62, past the metering orifice 128,
through the annular space 12§, the jets 130, and
the apertures 132 to the groove 184 adjacent this
region of low pressure. At this point the ligquid
fuel is vaporized and mixed with the air and sub-
sequently passes downwardly through the tubu-
lar skirt 78 and mixture outlet 28 to the engine.
As mentioned previously a substantially constant
level of liquid fuel is maintained in any suit-
able manner within the float chamber 36 so that
as long as the engine is operating and suction
is maintained thereby within the lower operat-
ing chamber 88 of the cylinder a continuous mix-
ture of liquid fuel and air will take place within
the venturi 75 and be supplied to the engine for
combustion.

The foregoing explanation of the method of
operation of my improved carburetor constitutes
a rather general statement of operation, where-
as in the following description the various refine-
ments and improvements which I have provided
will be referred to in greater detail. Assuming
the engine to be cold prior to starting, the tem-
perature compensating devices are effective to
provide an enriched mixture in the following
manner. As menticned above the conduit 62 on
which the piston stop 84 is mounted is prefer-
ably made of a material such as brass or copper
having a relatively high coefficient of expansion
as compared to the steel cylinder §8. Accord-
ingly, when both the carburetor and engine are
relatively cold the conduit 62 will be contracted
axially or longitudinglly of the cylinder {8 to a
slightly greater extent than normal, thus lower-
ing the piston stop 84 and jet body 118 and with
the latter the jets 188. Thus one effect of the
slight extra contraction of the conduit 62 is to
lower the position of the jets 138 relative to the
liguid fuel level within the float chamber 35 to
thereby increase the effective operating head of
the ligquid fuel and so enrich the mixture.

At the same time such contraction of the con-
duit 62 relative to the cylinder (0 results in a
lowering of the piston 70 through the abutting
contact of the fapered intermediate section 16
with the beveled edge 96 of the piston stop 94,
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This lowering of the piston 10 results in a slight
stretching of the springs 80 causing the latter
to operate over a different range which in accord-
ance with the usual characteristics of such
springs has the effect of slightly increasing the
tension thereof. The effect of increasing the ten-
sion of the springs 80 is to require more vac-
uum within the lower working chamber €8 in
order to produce the required downward move-
ment of the piston 78 so that as a result the
volume of air which can flow between the bev-
eled edge 98 and the tapered section 18 will be
reduced in comparison to the volume of liquid
fuel discharged through the jets 138 thus also en-
riching the mixture.

Although the temperature compensating effect
produced by expansion and contracticn of the
conduit 62 relative to the cylinder structure will
be found to be adequate in certain installations,
I have also provided addiiional temperature com-~
pensating means in the form of the brackets
144. As mentioned above, these brackets 144 are
also preferably formed of brass, copper, or some
other material having a relatively high coefii-
cient of expansion relative to the piston and
cylinder structure. Thus when the engine is cold
the brackets {44 are in a slightly contracted con-
dition causing the plunger bar {38 to be drawn
slightly downward relative to the piston 70 and
consequently relative also to the piston stop 94.
Such downward movement of the plunger bar (38
carries with it the plunger 132, causing the latter
to move downward relative to the reduced portion
{22 and orifice 128 which in turn results in in-
creasing the effective area of the latter due to
the taper of the plunger §32. This increase in
the effective area of the metering orifice 128 op-
erates to increase the proportion of liquid fuel
available at the jets 130 or in other words has
a tendency to enrich the mixture supplied to the
cold engine.

In the preferred embodiment of the carburetor
in accordance with the present invention I have
disclosed the temperature compensating effects
of the conduit 62 and brackets {44 as being jointly
and simultaneously operative to provide an
enriched mixture when the engine is cold al-
though it will be clear that either of these devices
may be employed alone to produce a similar
result. The reverse of this compensating action,
that is to say, the production of a leaner mixture
as the engine operating temperature gradually
increases, is automatically attained in each case.
Accordingly, as the engine commences to warm
up the conduit 82 tends to expand at a greater
rate than the cylinder {8 which results in simul-
taneously raising the level of the jets 130 relative
to the fluid level of the float chamber 36 to de-
crease the effective head of fuel and to raise the
stop 84, thus permitting the springs 88 to contract
slightly and so operate within a lower tension
range or in effect decreasing the spring tension.
In similar manner as the engine warms up the
brackets 144 also tend to expand at a greater rate
than the piston 70 so that the plunger 132 is
moved slightly upward relative to the metering
orifice {28 to reduce its effective area and thus
produce a leaner mixture.

It should also be noted in connection with the
temperaturs compensating effect of the conduit
62 that the temperature of the mixture as it
passes downward around the conduit serves to
produce a conhsiderable cooling effect upon the
latter due to the latent heat of vaporization of
the fuel, the amount of which will vary in accord=
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ance with the amount of fuel and air being-con-
sumed by the engine. Inasmuch as the quantity
of the fuel-air mixture being consumed varies
almost directly with the amount of work being
done by the engine, it will be apparent that as.
the engine load increases the conduit 62 will ‘be
subject to an increased cooling effect. This
increased cooling effect upon the conduit 52 thus
operates 1o provide a relatively richer mixture
under heavy engine loads and to lean out the
mixture under relatively light loads by the same
mechanical action which occurs in compensating
for ordinary temperature changes.

In arriving at the proper design -criteria :for
the various elements of my improved carburetor
it must be borne in mind that the relative dimen-
sions of the parts, the tension of the springs, and
the taper of the piston, piston stop, and plunger
should be determined in accordance with the
fundamental concept of providing a correct fuel-
air mixture for any given set of conditions of
constant engine speed and load throughout :the
range from idling to full speed and mno load to
maximum lead. Thus the taper of the plunger
132 will depend in a given case upon the size of
the opening between the piston 18 and the piston
stop 984 which in turn will vary with the tension
of the springs 80 and the weight of the entire
piston assembly. The initial adjustment to at-
tain this correct fuel-air ratio ‘is .obtained by
properly setting the nuts 134 and 136 to position
the plunger §32 within the metering orifice 128
in such manner as to properly meter the flow.of
liquid fuel through the latter under a particular
set of constant load and speed conditions. The
taper of the plunger 132 will then properly vary
the effective area of the metering orifice 128 in
accordance with the position of the piston 70
which in turn is determined by the .particular
load and speed requirements of the engine at any
given time. After this adjustment has once been
made the metering action of the pilunger 132 ‘is
entirely automatic and although the pressure
within the venturi 75 will vary only slightly dur-
ing operation, the volume of air drawn there-
through will of course vary greatly and will deter~
mine the extent of the fuel metering action by
controlling the position of the plunger 132 in
accordance with the position of the piston 70.

In order to permit proper adjustment of the
position of the plunger 132 by means of the nuts
134—1386 without regard to engine idling require-
ments, I have provided an auxiliary idling adjust-
ment which may be independently set subsequent
to the plunger adjustment. This idling adjust-
ment is made by setting the nut 114 and locking
it in adjusted position by means of the locknut
120 in such manner as to control the relatively
small volume of air flowing between the inclined
surfaces 118 and 118 and through the anntlar
space {12 to the apertures 102. Since thisvolume
of auxiliary air is relatively small compared ‘to
the volume of air passing through the venturi 15
under practically all operating conditions, ‘the
idling adjustment may be made subsequent to the
adjustment of the plunger 132 without substan-
tially affecting the operation of the latter. "The
guxiliary air admitted past the idle adjusting nut
{14 is suitably proportioned relative to the effec-
tive area of the metering orifice 128 to provide
for smooth engine operation at idling speed or
when the throttle valve 34 is practically closed,
and it is to be particularly noted that this idling
adjustment is accomplished entirely by modifica~-
tion of the basic or high speed jet-circuit ‘without
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requiring any additional idling or low speed jet
circuit.

During normal carburetor operation under any
particular fixed set of conditions or at constant
engine speed and load the air-fuel ratic of the
carburetor is determined by the position of the
piston 70 which conirols the amounts of the Ven-
turi air opening, and effective area of the meter-
ing orifice 128 and is in turn controlled by the
amount of suction or vacuum transmitted from
the engine through the passages 158 and i66 to
the lower working chamber 68 of the cylinder 19.
The piston 10 under such fixed engine operating
conditions accordingly will assume a position
such as to provide a balance between the differ-
ence in air pressure in the chambers 66 and 68
above and below the piston, respectively, and the
tension of the springs 88. In the event the en-
gine vacuum should gradually increase or de-
crease, the piston 78 will move slightly in response
to the new conditions and will readjust itself au-
tomatically to provide the proper fuel-air ratio.
However, in the event the engine vacuum should
increase, for example, and the piston 78 should
be restrained against its automatic movement to
a new balanced position for the altered engine
operating conditions, it will be apparent that due
to the relatively inelastic nature of the liquid fuel
as compared with the relatively highly elastic air
a greater volume of fuel will be delivered at the
jets 130 in comparison to the volume of air flow-
ing past the venturi 75 under such increased
vacuum. Stated in more general terms, it is thus
possible to superimpose a mixture variation upon
the carburetor over and above that automatical~
1y provided by the balanced position of the pis-
ton and plunger by any means which tends to re-
strain the piston 70 against such automatic
movement.

One of the principal reasons for superimposing
an additional controlled effect upon the move-
ment of the piston 710 is to provide a slightly en-
riched mixture during engine acceleration. As
one means of accomplishing this resulf, I have
provided the adjustable needle valve 162 which
presents a variable restriction within the pas-
sage 158 connecting the lower working chamber
68 of the cylinder 18 with the mixture outlet 28
above the throttle valve 34. As the throttle valve
34 is opened for acceleration the vacuum above
the throttle valve is momentarily increased thus
tending to produce a relatively larger =air flow
through the venturi 7% which in turn produces
a higher suction at the Venturi throat and a
greater flow of liquid fuel through the jets 130
and apertures 102. However, because of the re-
striction presented by the needle valve 162, this
increased vacuum is not immediately effective
upon the piston 10 so that a time delay is intro-
duced in the downward movement of the latter.
The amount of this time delay is of course deter-
mined by the amount of the restriction imposed
by the needle valve 162 within the passage {58
and is so calculated as to provide for an increase
in the volume of liquid fuel flow as compared to
the volume of air flow for a sufficient interval of
time to permit the enriched mixture to be effec-
tive durine the period of acceleration. The in-
creased engine vacuum will of course gradually
become fully effective within the lower working
chamber 68 of the cylinder 13, thus causing the
piston 70 to ultimately assume a new balanced
position wherein the fuel-air ratio is determined
by the respective size of the openings of the ven-
turi 15 and the metering orifice 128.

10

15

20

26

30

35

40

45

50

55

60

65

70

retors.

The passage (88 opening at 168 into the mix-
ture outlet 28 below the throttle valve 8% is in-
tended primarily to function as a load regulating
device. Thus when the throttle valve is substan-
tially fully closed there will be practically no vac-
uum thereabove so that the passage 188 despiie
its large size will be relatively ineffective to move
the piston 10 downward. A very small suction
effect is accordingly provided through the passage
186 under the control of the needle valve i76 s0
that under any constant engine load and spesd
a slight additional suction is operative upon the
piston 70. It will be apparent that when the
throttle is substantially fully closed the vacuum
below the throttle valve is relatively very high as
compared with the vacuum above the throitie
valve so that the additional suction effect ¢ro-
duced by the passage 186 will be relatively high
under no load engine conditions. On the con-
trary, when the engine is under heavy load and
the throttle valve 34 substantially fully opened
the vacuum differential above and below the
throttle valve is quite small so that the additional
suction effect of the passage %8 is negligible. 1%
will thus be apparent that the passage 186 op-
erates as a load control having an effect upon the
piston 10 such as to produce a slightly richer
mixture under high engine load conditions than
under low engine load conditions. An additional
effect of the passage 186 should be noted in con-
nection with its effect upon the piston 78 under
acceleration. When the throttle valve §& is
opened suddenly the pressure within the outlet
28 below the throttle valve iends to increase so
that during the acceleration period a relatively
smaller degree of suction will be fransmitted
through the passage 186 with the result that the
piston 70 will not be urged downwardly thereby
at as great a rate as under closed throttle condi-
tions.

As my improved carburetor is particularly
adapted for use upon an autometive vehicle it will
be apparent that the motion of the vehicle itself
during sudden acceleration will tend to intreduce
a time lag in operation of the piston 78 due to
the greater friction effect of the latter caused by
its inertia. In addition to this inertia effect, I
have also provided the ring 8% of a relatively
heavy or dense material which surrounds the
depending tubular skirt 78 of the piston and
which will be moved due to its inerfia upsn ve-
hicle acceleration to increase the effective weight
of the piston 78 and thus mechanically impese a
further delay or time lag upon movement of the
latter during the acceleration period.

All of the factors mentioned above as having
a control effect upon the piston 76 to enrich the
carburetor mixture during acceleration are
equally effective under conditions of deceleraticn
to provide a leaner mixture during such period.
In other words, the effect of each of the instru-
mentalities described above during deceleration
is substantially equal and opposite to its effect
under acceleration conditions.

Disregarding for a moment the various factors
tending to restrict the motion of the piston 78
under acceleration it will be noticed that as the
throttle valve 34 is opened causing the piston 78
to move downward the plunger 132 also moves
downward into the conduit 62 and in this respect
operates somewhat similarly to the usual accel-
eration pump provided in conventional carbu-
However, as the requirements for liquid
fuel is suddenly increased at this time, there is
a certain amount of inertia in the fuel itself
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which tends to delay. its action in reaching the
jets 130. At this time the air or other gas trapped
within the annular space {24 lying befween the
reduced bottom portion 122 of the jet body and
the conduit 62 operates to cushion and smooth
the operation of the fuel circuit due to the elas-
ticity of ths gas therein which permits it fo ex-
pand. The air or gas within the annular space
124 is ordinarily trapped therein from the usual
air or gas bubbles cccluded with the liguid fuel
during normal carburetor operation and is thus
continuously replenished.

It will be apparent from 2 consideration of the
control effects described in counschion with the
above instrumentalities which operate to enrich
the carburetor mixture under acceleration condi-
tions that under certain circumstances such, for
example, as a very rapid cpening of the throttle
valve at very low speed the mixture might be
unduly richened thereby wasting fuel and ad-
versely affecting acceleration. In crder to guard
against this eventuality I have provided the im-
positive throttle valve mounting having a one-
way abutting connection with the piston 7. The
effect of this throttle valve arrangement is to
prevent the throttle valve from cpening too wide
hefore the engine speed has increased sufficiently.
Thus at very low engine speeds and correspond-
ing high manifold vacuum, operation of the arm
280 by the engine accelerator rotates the outer
shaft 182 and by means of the spring connection
{88 tends to rotate the valve plate {74 upon its
shaft 188. However, the valve plate 174 is pre-
vented from rotating (counterclockwise in ig.
1) when the piston 78 is in raised position due to
the fact that the stop nut 198 abuts against the
ear {84 which restrains the valve plate {74 by
means of the tie rod {98. The effect of a sudden
throttle opening is thus to open the throttle valve
slightly and impose g tension upon the spring (88§,
the valve plate {74 opening somewhat more grad-
uvally as the piston 79 moves downward.

An additional operational advantage of my im-
proved throttle valve structure is found in the
fact that it provides for automatic engine stall-
ing under extreme or harmful load conditions.
The throttle valve and tie rod dimensions are so
proportioned that when the valve is open a sub-
stantial amount, the piston T8 must be down a
certain distance sufficient to accommeodate such
opening. Thus if the engine should slow down
under extremely heavy load while the throttle
valve is retained in approximately wide open po-
sition, the piston 19 will gradually move upward
in the cylinder {8 to a point where it will engage
the stop nut 198 and start to close the valve plate
174, If the overload upon the engine is main-
tained the throttle valve will eventually be sub-
stantially completely closed in this fashion so
that the engine will be unable tc operate.

It will be noted that in the operation of the
jet structure of my improved carburetor the liquid
fuel admitted through the conduit 62 and jets {38
is subjected to a slight mixing action within the
apertures {2 by the auxiliary air admitted
through the annular passage [i2. In addition
to this mixing action the fuel as it leaves the
groove {24 in the beveled edge 8§ is relatively
widely dispersed about the sharp edge of the

latter and accordingly will be more finely vapor- 7

ired as it mives with the air in the Venturi throat
than is the case where a single jet is employed.
My impreved jet structure in addition to giving
a more completely vaporized mixture also tends

to retain the richer portion toward: the center of

10

15

20

30

35

40

45

{4

14
the outlet 28 and thus tends to discourage con-
densation on the sides thereof,

Obvicusly numerous other modifications, al-
terations, and deviations from the specific struc-
ture disclosed herein as a preferred embodiment
solely for the purpose of illustration will occur
to one skilled in the art and it is to be understood
that numerous. chauges can be made in size, ma-
terials, and arrangement of parts without depart-
ing from the principles of this invention as set
forth in the appended claims.

Having thus described my invention, what I
claim as novel and desire to secure by Letters
Patent of the United States is:

1. A downdraft carburetor comprising, a cylin-
der having an air inlet at its upper end and a
wmixture outiet at its lower end provided with
a throttle valve therein and adapted to be con-
nected to the intake manifold of an internal com-.
bustion engine, 2 pisbon reciprocable within said
cylinder including a tapered intermediate sec-
tion having a-depending tubular skirt reciprocable
within szid outlet, & plurality of springs sup-
norting said piston from the upper portion of
said cylinder, g float chamber formed at one side
of said cylinder and providing a substantislly
constant level of liquid fuel therein, a tubular
conduit connected to said float chamber and
mounted in said outlet to extend axially upward
adjacent the center of said cylinder, a generally
cylindrical piston stop mounted on the top of
said conduit having a beveled lower edge and
including a central cavity having a plurality of
radial apertures extending therefrom to said
beveled edge, a generally cylindrical jet body
secured in said cavity with a reduced diameter
lower porticn extending downwardly into:. said
conduit including an axial bore therein having
a, metering orifice at its lower end and a plu-
rality of radial jets connected to said bore and
opening into said apertures, a plunger bar
mounied on said pisten, a tapered plunger adjust-
ably secured to-said bar and extending through
said orifice, and an air passage interconnecting
the interior of said cylinder below said pisten and
said outlet above said throttle valve whereby said
piston may move in response to the pressure
differential between said inlet and said outlet.

2. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
a throttle valve therein and adapted to be con-
nected to the intake manifold of an internal
combustion engine, a piston reciprecable within
said. cylinder including a tapered intermediate

3 seetion and a depending tubular skirt reciprocable

within said outlet, resilient means for supporting
said piston within said cylinder, a conduit
mounted to extend axially adjacent the center
of said cylinder, means for supplying liquid fuel
to said conduit, a generally cylindrical piston
stop mounted on the top of said conduit having
2 beveled Iower edge and including a central
cavity having a plurality of radial apertures
extending therefrom to said beveled edge, a
generally cylindrical jet body secured in said
cavity with a reduced diameter lower portion
extending downwardly into said conduit including
an axial bore therein having a metering orifice
at its lower end and s plurglity of radial jets
connected to said bore and opening into said
aperfures, a plunger bar mounted on said piston,
a tapered plunger adjustably secured. to-said bar
and extending through said orifice, and an air
passage interconnecting the interior of said cylin-
der below - said piston and said:outlet above said:
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throttle valve whereby said piston may move in
response to the pressure differential between said
inlet and said outlet.

3. A carburetor comprising a cylinder having
an air inlet and a mixture outlet provided with
a throttle valve therein and adapted to be con-
nected to the intake manifold of an internal
combustion engine, a piston reciprocable within
said cylinder including a depending tapered sec-
tion, resilient means for supporting said piston
within said cylinder, a conduit mounted to extend
axially adjacent the center of said cylinder,
means for supplying liquid fuel to said conduit,
a piston stop having a beveled lower edge and
including a central cavity connected to said con-
duit and having a plurality of radial apertures
extending therefrom to said beveled edge, a jet
body secured in said cavity with a reduced diam-
eter lower portion extending downwardly into said
conduit including an axial bore therein having
a metering orifice at its lower end and a plurality
of radial jets connected to said bore and opening
into said apertures, a plunger bar mounted on
said piston, a tapered plunger adjustably secured
to said bar and extending through said orifice,
and an air passage interconnecting the interior
of said cylinder below said piston and said outlet
above said throttle valve whereby said piston may
move in response to the pressure differential
between said inlet and said outlet.

4. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
a throttle valve therein and adapted to be con-
nected to the intake manifcld of an internal
combustion engine, a piston reciprocable within
said cylinder including a depending tapered sec-
tion, resilient means for supporting said piston
within said cylinder, a conduit mounted to extend
axially adjacent the cenfer of said eylinder,
means for supplying liquid fuel to said conduit,
s piston stop having a beveled lower edge and
including a central cavity connected to said con-
guit and having a plurality of radial apertures
extending therefrom to said beveled edge, a jet
bedy secured in said cavity with a reduced diam-
eter lower portion extending downwardly into said
conduit including an axial bore therein having a
metering orifice at its lower end and a plurality
of radial jets connected fo said bore and opening
into said apertures, a tapered plunger having
mechanical connection with said piston and
extending through said orifice, and an air passage
interconnecting the interior of said cylinder below
said piston and said outlet above said throttle
valve whereby said piston may move in response
to the pressure differential between said inlet
and said outlet.

5. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
s throttle valve therein and adapied to be con-
nected to the intake manifold of an internal com-
pbustion engine, a piston reciprocable within said
cylinder including a depending tapered section,
a conduit mounted to extend axially within sald
cylinder, means for supplying liquid fuel o said
conduit, a piston stop having a beveled edge and
including a central cavity connected to said con-
duit and having a plurality of radial apertures
extending therefrom to said beveled edge, a jeb
body secured in said cavity and forming with
the latter an annular space connecting said
apertures to said air inlet, adjustable means for
controlling the admission of air to said space,
sald bedy further including a lower portion ex-
tending downwardly into said conduit of smaller
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diameter than the latter to form an air chamber
therebetween, an axial bore in said body pro-
viding a metering orifice in said lower portion,
and s plurality of radial jets opening from said
bore into said apertures, a tapered plunger hav-
ing mechanical connection with said piston and
extending through said orifice, resilient means
urging said tapered section against said beveled
edge, and an sir passage interconnecting the in-
tericr of said cylinder below said piston and said
outlet above said throttle valve whereby said
piston may move in response to the pressure
differential between said inlet and said outlet.

6. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
a throttie valve therein and adapted to be con-
nected to the intake manifold of an internal
combustion engine, a piston reciprocable within
said cylinder including a depending tapered sec~
tion, a conduit mounted to extend axially with-
in said cylinder, means for supplying fuel to said
conduit, a piston stop having a beveled edge
and including a central cavity connected to said
conduit and having a plurality of radial apertures
extending therefrom to said beveled edge, a jet
body secured in said cavity and forming with the
latter an annular space connecting said aper-
tures to said air inlet, adjustable means for con-
troliing the admission of air to said space, an
axial bore in said body having a metering ori-
fice therein and a plurality of radial jets open-
ing from said bore into said apertures, a tapered
plunger having mechanical connection with said
piston and extending through said orifice, re-
silient means urging said tapered section against
said beveled edge, and an air passage intercon-
necting the interior of said cylinder below said
piston and said outlet above said throttle valve
whereby said piston may move in response to the
pressure differential between said inlet and said
outlet.

7. A carburetor comprising, a cyiinder having
an air inlet and a mixture outlet provided with
a throttle valve therein and adapted tc be con-
nected to the intake manifold of an internal
combustion engine, a piston reciprocable with-
in said cylinder including a depending tapered
section, a conduit mounted to extend axially
within said cylinder, means for supplying fuel
to said conduit, a piston stop having a beveled
edge and including a plurality of radial apertures
connected to said conduit and extending there-
from to said beveled edge, means forming a
metering orifice between said apertures and said
conduit, a tapered plunger having mechanical
connection with said piston and extending
through said orifice, resilient means urging said
tapered section against said beveled edge, and
an air passage interconnecting the interior of
said cylinder below said piston and said outlet
above said throttle valve whereby said piston
may move in response to the pressure differential
between said inlet and said outlet.

8. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
a throttle valve therein and adapted to be con-
nected to the intake manifold of an internal
combustion engine, a piston reciprocable with-
in said cylinder and having an opening in its
center portion, a conduit mounted {o extend
axially within said cylinder, means for supplying
fuel to said conduit, a piston stop adapted to
contact said piston adjacent said opening and
including a plurality of radial apertures con-
nected to said conduit and extending therefrom



2,470,014

17

to the contact region of said piston and said
step, means forming a metering orifice between
said apertures and said conduit, a tapered
plunger having mechanical connection with said
piston and extending through said orifice, resil-
ient means urging said piston against said stop,
and an air passage interconnecting the interior
of said cylinder below said piston and said out-
let above said throttle valve whereby said piston
may move in response to the pressure differen-
tial between said inlet and said outlet to cause
said plunger to variably meter the quantity of
fuel How through said orifice in accordance with
the volume of air flow past said apertures to
automatically maintain a correct fuel-air ratio
at various engine speeds.

9. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
a throttle valve therein and adapted to be con-
nected to the intake rn:anifold of an internal
combustion engine, a piston reciprocable within
said cylinder and having an opening in its center
portion, a piston stop adapted to contact said
piston adjacent said opening and including a
plurality of radial apertures therein, means for
supplying fuel to said apertures, a metering or-
ifice interposed between said fuel supplying
means and said apertures, a tapered plunger

aving mechanical connection with said piston
and extending through said orifice, resilient
means urging said piston toward said stop, a
first air passage extending from the interior of
said cylinder below said piston to said outlet
abgve said throttle valve, adjustable means for
restricting flow through said first passage, a
second air passage extending from the interior
of said cylinder below said piston to said outlet
below said throttle valve, and adjustable means
for restricting flow through said second passasge,
said piston and plunger being simultaneously
movable in response to vacuum transmitted
through said first passage to maintain a correct
fuel-air ratio at various engine speeds and being
simultaneously movable in response to vacuum
transmitted through said second passage to vary
said fuel-air ratio under varying conditions of
engine load.

10. A carburetor comprising, a cylinder having
an air inlet and a mixture outlet provided with
a, throttie valve therein and adapted to be con-
nected to the intake manifold of an internal
combustion engine, a piston reciprocable within
said cylinder having an opening in its center
portion, a piston stop adapted to contact said
piston adjacent said opening and including a
pluraiity of radial apertures therein, means for
suppiying fuel to said apertures, a metering orifice
interposed between said fuel supplying means and
said apertures, a tapered plunger having me-
chanical connection with said piston and extend-
ing through said orifice, means urging said pis-
ton toward said stop, a first air passage extending
from the interior of said cylinder below said
piston to said outlet above said throttle valve, ad-
justable means for restricting flow through said
first passage, and a second air passage extend-
ing from the interior of said cylinder below said
piston to said outlet below said throttle valve,
said piston and plunger being simultaneously
movable in response to vacuum transmitted
through said first passage to maintain a correct
fuel-air ratio at various engine speeds and being
simultaneously movable in response to vacuum
transmitted through said second passage to vary
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‘said fuel-air ratio under varying conditions of

engine load.

11. A carburetor comprising, & cylinder hav-
ing an inlet and an outlet provided with a throttle
valve therein and adapted to be connected to

‘an internal combustion engine, a piston recip-
rocable within said cylinder having an opening

in its center portion, a piston stop adapted to
contact said piston adjacent said opening and
including a plurality of radial apertures theréin,
means for supplying fuel fo sdid apertures, a
metering orifice interposed between said fuel
supplying means and said apertures, a tapered
plunger having mechanical cohnection with saild
piston and extending through said orifice, means
urging said piston toward said stop, a passage
extending from the interior of said cylinder helow
said piston fo said outlet above said throttle
valve, and adjustable means for restricting flow
through said passage, said piston and plunger
being simultaneously movable in response to
vacuum transmitted through said passage fto
maintain a correct fuel-air ratio at various engine
speeds.

12. A carburetor comprising, a cylinder having
an inlet and an outlet provided with a throttle
valve therein and adapted to be connected to
an internal combustion engine, a piston recip-
rocable within said cylinder having an opening
therein, a piston stop adapted to contact said
piston adjacent said opening and including an
aperture therein, means for supplying fuel to
said aperture, a metering orifice interposed be-
tween said fuel supplying means and said aper-
ture, a tapered plunger having mechanical con~
nection with said piston and extending through
said orifice, means urging said piston toward
said stop, and a passage extending from -the
interior of said cylinder below said piston to
said outlet above said throttle valve, said piston
and plunger being simultaneously movable in re-
sponse to vacuum transmitted through said pas-
sage to maintain a correct fuel-air ratio at vari-
ous engine speeds,

13. A carburetor comprising, 2 cylinder hav-
ing an outlet adapted to be connected to an inter-
nal combustion engine, a piston reciprocable with-
in said eylinder including a tubular skirt recip-
rocable within said outlet and defining an open-
ing in said piston, a pisfon stop engageable with
said piston to vary the size of said opening and
including an aperture therein, means for supply-
ing fuel to said aperture, a metering orifice inter-
posed between said fuel supplying means and said
aperture, a tapered plunger having mechanical
connection with said piston and extending
through said orifice, means urging said piston
toward said stop, a counterbalance connected to
said piston for resisting vertical inertia forces
thereon, a ring of heavy material loosely sur-
rounding said skirt and engageable with the lat-
ter by inertia to increase the effective weight
thereof under horizontal acceleration loads, a
throttle valve in said outlet, means impositively
interconnecting said skirt and said valve to limit
opening movement of the latter in accordance
with the position of said piston, and a passage
extending from the interior of said cylinder below
said piston to said outlet above said valve whereby .
said piston and plunger may move simultaneous=
ly in response to vacuum transmitted through
said passage to maintain a correct fuel-air ratio
at various engine speeds.

14. A carburetor comprising, a cylinder having
an outlet adapted to be connected to an infernal
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‘combustion engine, a piston reciprocable within
said cylinder including a tubular skirt recipro-
cable within said outlet and defining an opening
in said piston, a piston stop engageable with
said piston to vary the size of said opening and
including an aperture therein, means for supply-
ing fuel to said aperture, a metering orifice inter-
~posed ‘between said fuel supplying means and
said aperture, a tapered plunger having mechan-
ical connection with said piston and extending
through said orifice, means urging said piston
toward said stop, a ring of heavy material loosely
surrounding said skirt and engageable with the
latter by inertia to increase the effective weight
thereof under horizontal acceleration loads, a
throttle valve in said outlet, means impositively
interconnecting said skirt and said valve to limit
.opening movement of the latter in accordance
with the position of said piston, and a passage
extending from the interior of said cylinder below
.said piston to said outlet above said valve whereby
said piston and plunger may move simultaneous-
1y in response to vacuum transmitted through
said passage to maintain a correct fuel-air ratio
at various engine speeds.

15. A carburetor comprising, a cylinder nav-
ing an outlet adapted to be connected to an in-
ternal combustion engine, a piston reciprocable
within said cylinder including a tubular skirt
reciprocable within said outlet and defining an
opening in said piston, a piston stop engagezble
with said piston to vary the size of said opening
and including an aperture therein, means for
supplying fuel to said aperture, a metering orifice
interposed between said fuel supplying means
and said aperture, a tapered plunger having
mechanical connection with said piston and ex-
tending through said orifice, means urging said
piston toward said stop, a throttle valve in said
outlet, means impositively interconnecting said
skirt. and said valve to limit opening movement
of the latter in accordance with the position of
said piston, and a passage extending from the in-
terior of said cylinder below said piston to said
outlet above said valve whereby said piston and
plunger may move simultaneously in response to
vacuum transmitted through said passage o
maintain a correct fuel-air ratio at various en-
gine speeds.

16. A carburetor comprising, a cylinder hav-
ing an outlet adapted to be connected to an in-
ternal combustion engine, a piston reciprocahble
within said cylinder having an opening therein,
a. piston stop engageable with said piston to vary
the size of said opening and including an aper-
ture therein, means for supplying fuel io said
aperture, a metering orifice interposed between
said: fuel supplying means and said aperture,
means having mechanical connection with said
piston for varying the effective size of said orifice,
means urging said piston toward said stop, and
a. passage extending from the interior of said
cylinder below said piston to said outlet whereby
said piston may move in respouse to vacuum
transmitted through said passage to'maintain a
correct fuel-air ratio at various engine speeds.
-. 17. A carburetor comprising, a cylinder hav-
ing an outlet adapted to be connected to an in-
ternal combustion engine, a piston reciprocable
within said cylinder having an opening therzin,
a. fuel supply conduit secured to said cylinder,
a; piston stop mounted. on said conduit and ecii-
gageable with said piston to vary the size of
said opening, said stop including an aperturs
opening into said conduit, a metering orifice in
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said conduit, a tapered plunger -operatively as-
sociated with said orifice for varying the eifec-
tive size thereof, bracket means mounting -said
plunger on said piston, means urging said piston
toward said stop, and a passage extending from
the interior of said cylinder below said piston
to said outlet for applying vacuum to said piston
to simultaneously vary the size of said opening
and of said orifice, said conduit and said bracket
means being made of a material having a co-
efficient of expansion different from that of said
piston and cylinder whereby slight relative move-
ments between said plunger and orifice are
effected in response to temperature changes to
automatically vary the fuel-air mixiture in ac-
cordance therewith.

18. A carburetor comprising, a cylinder hav-
ing an outlet adapted to be connected to an in-
ternal combustion engine, a piston reciprocable
within said cylinder having an opening therein,
a fuel supply conduit secured to said cylinder, a
piston stop mounted on said conduit and en-
gageable with said piston to vary the size of
said opening, said stop including an aperture
opening into said conduit, a metering orifice in
said conduit, means for varying the effective
size of said orifice, means urging said piston to-
ward said stop, and a passage extending from
the interior of said cylinder below said piston
to said outlet for applying vacuum to said piston
to simultaneously vary the size of said opcning
and of said orifice, said conduit being mads of
a material having a coefficient of expansion dif-
ferent from that of said cylinder whereby slight
relative movements between said plunger and
orifice are effected in response to temperature
changes to automatically vary the fuel-air mix-
ture in accordance therewith.

19. A carburetor comprising, a cylinder hav-
ing an inlet and an outlet provided with a
throttle valve therein and adapted to be con-
nected to an internal combustion engine, & pis-
ton reciprocable within said cylinder having an
opening therein, a piston stop adapted to contact
said piston adjacent said opening awnd includ-
ing an aperture therein, means for supplying fuel
to said aperture, a metering orifice interposed
between said fuel supplying means and zaid aper-
ture, a plunger having a substantiaily cylindrical
upper portion and a variably tapered lower por-
tion, said plunger having mechanical cennection
with said piston and extending throush said
orifice, a washer surrounding the cylindrical por-
tion of said plunger for preventing the admission
of air to said orifice, means urging said piston
toward said stop, and a passage extending from
the interior of said cylinder below said piston to
said outlet above said throttle valve, said pisicn
and plunger being simultaneously movable in
response to vacuum transmitted through said
passage to maintain a correct fuel-air ratio at
various engine speeds.

20. A carburetor comprising, a cylinder hav-
ing an inlet and an outlet provided with 2 throttie
valve therein and adapted to be connected to an
internal combustion engine, a piston reciprocable
within said cylinder having an opening therein,
a piston stop adapted to contact said piston ad-
jacent said opening and including an aperture
therein, means for supplying fuel to said aperture,
a metering orifice interposed betweein said fuel
supplying means and said aperture, a plunger
having a substantially cylindrical upper portion
and a variably fapered lower portion, said piunger
having mechanical connection with said piston
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and extending through said orifice, means urging
said piston foward said stop, and a passage ex- REFERENCES CITED
tending from the interior of said cylinder below The following references are of record in the
said piston to said outlet above said throttie valve, file of this patent:
said piston and plunger being simultaneously s UNITED STATES PATENTS

movable in response to vacuum transmitted
through said passage to maintain a correct fuel- Number Name Date
air ratio at various engine speeds. 1,995,110  Wahlmark __._._____ Mar. 18, 1935

CHESTER W. BROWN. 2,393,118 Oswald oo Jan. 15, 1946




