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My invention-relates:to-carburetors for inter-
nal combustlon engines; and it. is particularly
adapted: for use with engines whose operating
speeds and loads. vary frequently thereby im-

posing  upon sdid carburetors.: varying demands

as. to the quantity of fuel mixture required, and
also as: to the quality. of said mixture.. ‘For con-
venience, I will describe .my lnventlon in' con-~
‘nection with automobile engines.adapted to burn
gasohne this. being .a typlcal use for said 1nven-
tion.

Automobile carburetors ;of the “down draft?
type have heretofore been used wherein a cylin-
‘dtical. conduit leading . fo the intake manifold
of thie engine has been provided with a so- =called
venturi, or constriction, adapted to produce a

o
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fuel has been supplied when the engine load was
light. and when it was heavy, whezeas-the re-

quirement has been for a. larger amount of addi-
tional fuel fer accelerating vynder heavy load as

.compared te: the amount required under light
lead. -

-The principal-object of my invention is to pro-

‘vide a carhuretor that will automatically supply

an:engine with the.proper quantity and quality of
ain-fuel mixture under all operating conditions
of said engine as. to speed and load.. I achieve

‘said- result, broadly speakmg, by providing -a
‘carburetor comprising four more or less separate

air-fuel passageways, each adapted to perform
a-special function, and by providing means for

.eorrelating the operation: of said air- fuel pas-

high. velocity and low pressure of the air pass-

ing therethrotgh. Said high' air velocity is de-
sirable for reasons hereinafter discussed. A dif-

ficulty immediately arose, however, in that a S

venturi of suitable siZe to give. the desired: high

velocity at low engine speeds would unduly re-

strict the flow of air to the engine at higher
‘engine spseds. 'To meet the aforesaid difficulty,
it has been proposed to provide twa cylindrical
condmts leading to the intakKe manifold of the
engine, each provided with a venturi, one to
furiction alone at low engine speeds. and the

other to become also operatlve at higher engme‘

speeds

©This srrangement has not been Wholly satls-
factory, ‘however, hecalse the control ‘meahs by
which the aforesald suppleniental Venturi has
been made operatlve has not functioned to sup-
‘ply - the 1equ1red quantity. and qua,hty of fuel
mixture to the engine at the various’ speeds and
loads' thereof. Generally speakmg, the require-
merits of an automobile engine are: for an en-
riched fuel mixture for-starting, for accelerat-
ing, for pulling heavy loads, and for attaining
the maximunt speed of which said engine is ca-
pable under load: - Otherwise, a lean mixture is
-preferable to save fuel and to. minimize the dep-
osition of cdrbon-within the engine..

" £ further difficulty that has beeh encountered
with carburetors heretofore known is due to the
requiréments of an engine of an enriched fuel
mixture for accelerating. An"attempt has been
made. to meet said difficulty by providing means
for -introducing & small ‘guantity of liquid fuel
into the. air stream entering the carburetor each
time. the manually eperated accelerator-is' actu-
ated. - This expedient has been objectionable in
that.said liquid fuel has rot been: feadily vapor-
izéd, and also in that the same quantity of liquid
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“amount
-opened. 'The reguired enrichment of said au--

‘sageways. to- ‘bring about- the desired over-all
“resulf,

More specifically; T'provide a primary carbu-

‘reting c¢hamber having a manusally controllable
“throttle valve of the ordinary type..
.portion said primary carbureting chamber and
the venturi therein, according to.well known
“design datd, that it will supply the proper amount
“of " air-fuel mixture to. the engine when the

I so pro-

Iatter is operatxng at a.moderate speed of, say,
35 milés per hour.. Al hlgher speeds, saxd pri-
mary -carbureting chamber would supply an in-

_sufficient.. quantlty of -air-fuel mixture to said
';engine to ‘assure’ efficient and effective opera-
“tion’ thereof S0 I'provide a secondary carburet-
"ingchamber to become operative at speeds above
"85 miles per hour as hereinafter described.

At speeds below' 35 miles per hour, the afore-
said primary c_arburetmg chamber will supply
the engine with an air-fuel mixture that is too
lean for effective operation thereof under cer-

“tain conditions, such, for example, as rapid ac-
‘celeration or pulling hedvy loads; so I provide
-an- auxiliary - air-fuel passageway ‘for enriching

said air-fuel mxxture automatically - the proper
when the manual- throttle valve -

fuel mixture for accelerating differs at different
engine speeds, more enrichmeént being required

at slow speeds and: little or none at the assumed

optimum speed of 35 miles per hour, this be-

dng the speed at ‘which the primary carburet-
ing’ chamber is assumed ‘to: be designed to func-

tion properly Dby ‘itself. :-TLastly,” I provide an
idling air-fuel passageway.of a ‘well known type,

“differing from other idling devices, however, in
that, in the form which I prefer, said:idling air-
“fuel. passageway ‘s adapted to.supply all of the
-air-fuel mixture for the ‘ehgine during idling,
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whereas it is necessary to open the main throt-
tle of other carburetors a slight amount during
idling.

From the foregoing statements, it should not
be inferred that the sole function of  the so-
called auxiliary air-fuel passageway which forms
a part of my invention, is to provide an enriched
air-fuel mixture for accelerating; it also pro-
vides an enriched mixture for starting, for pull-
ing heavy loads at any speeds, and for attain-
ing maximum speed. -On the other hand, the
action of said auxiliary air-fuel passageway is

enhanced by the action of a choke engaging the.

venturi of the primary carbureting chamber, said
choke and the control valve of said auxiliary

air~-fuel passageway being mechanically inter-

locked so that, whenever said control valve opens
to admit a rich mixture from the auxiliary air-

fuel passageway to the intake manifold of the.

engine, said choke will also operate to enrich
the mixture passing from the primary carbu-
reting chamber to said manifold by a choking
action hereinafter described.

An important feature of my invention is-the
manner in which the various parts thereof co-
operate to achieve uniform operation of the en-
gine at all speeds and loads. - For example, an
_automobile engine employing my invention may
ke started in the ordinary way, the accelerating
air-fuel passageway co-operating with the idling
air-fuel passageway to give an enriched starting
mixture.. Then, after the engine has started, the
accelerating air-fuel passageway will gradually
become wholly inoperative, if the engine is warm,
and the idling air-fuel passageway alone- will
supply said engine. However, if the ehgine is
cold, or if for any other reason it tends to stop,
said accelerating air-fuel passageway will® be
brought into use to give an enriched mixture
whenever the engine slows down. Furthermore,
the aforesaid enrichment of the fuel mixture of
the acceleratmg air-fuel passageway when the
‘engine slows down will take place so quickly that
there is little danger of the engine stopping due
to a too lean mixture. Therefore, the idling air~
“fuel passageway may be admsted to give.a lean
mixture and low idling speed. .

" 'When, it is desired. to put the automoblle in
motlon it is, of course, necessary to supply more
fuel mixture to ‘the engine, and it is desirable
that said fuel mixture should be enriched, as com-
pared to the idling fuel mixture. . In my inven-
tion, by means hereinafter described, the auxil-
.lary air-fuel passageway is automatically brought
into. use when the manual throttle is opened,
thereby enriching the fuel mixture for starting
the automobile. - Thereaffer, as the automobile
gains speed, said auxiliary air-fuel passageway
gradually becomes inoperative and the primary
carbureting chamber supplies the engine with
.the proper fuel mixture, the idling air-fuel pas-
sageway supplying a small amount of said mix-
ture; of course, whenever the engine runs.

As mentioned, when the manual throttle. is
opened to accelerate, or when a heavier load is
encountered by the engine tending to slow it
down, the auxiliary air-fuel passageway is
brought into use, by means hereinafter described,
to enrich the fuel mixture supplied to the engine.
However, as: the speed of said engine increases
and approaches the speed at which the secondary
carbureting chamber is to be brought into use,
there is less need for enriching the fuel mixture
for accelerating so the guxiliary air-fuel passage-
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way then becomes operative less readily, at certain
speeds functioning only when the engine is pulling
a heavy load that requires the manually con-
trolled throttle to be open-a substantial amount.
Then, when the secondary carbureting chamber .
becomes operative, there is greater need for en-
riching the fuel mixture for accelerating and the
auxiliary air-fuel passageway is, therefore, caused
to become operative more readily.

As the speed of the engine is further increased,
the natural tendency of .the auxiliary air-fuel
bassageway is to become operative less readily.

..However, to achieve extremely high engine speeds,

it is necessary that the fuel mixture be enriched,
compared to the mixture desired at lower speeds,
and therefore special means are provided for

. making the auxiliary air-fuel passageway readily
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up.
Dbroviding a uniformly high vacuum at said Ven-

venturi,

‘through said venturi.
‘the auxiliary throttle valve is slightly opened, the
-airvelocity through the venturi will be low, Where-
-as. I prefer to have a reasonably high velocity
‘therethrough.at all times.

‘operative at extremely high speeds when the

manual throttle is open.
A further object of my invention is to provide
a carburetor that will, first; thoroughly atomize

" the liguid Tuel supplied to an internal combustion

engine and mix the same unlformly ‘with ‘the air
supply, ,and second, assure vaporization of said
atormzed 11qu1d fuel.- T-achieve'sdid ob.)ect in one .
tespect, by prov1dmg a umwrmly hlgh air veloc-
ity through the Venturi tubes of my invention at
‘all operating speeds- -and ‘loads, whereby 11qu1d
fhel entering’ said air stream-is’ effectively broken
I achieve said result, in another respect; by

turi-tubes, thereby facilitating the vaporization of

‘said ‘atomized liquid’ fuel according to the well

known principle whereby a hqmd boeils at a lower

'temperatu(e under vacuumn.

A furJher object of my invention is to provide a

‘carbur etor that will properly apportlon the liquid

fuel to the air passing through 'said carburetor at
varicus rates of flow of said air, that i is, at various
speeds and loads of the engine. I achieve said
object by utilizing, in conjunction with the afore-

‘sald uniform air velocity and vacuum,’ an  air

bleéd opening thiereto.. . “In other words, instead of
applying stmospheric pressure to the air bleeds
in the conventional way, I apply thereto the air

‘Ppressure. existing in-a portion of my carburetor

wherein said air pressure varies w1th dlfferent‘

operating ‘conditions of the engine. :
“Afurther cbject of my invention is to prov1de

a secondary carbureting chamber having an aux-

Aliary. throttle valve'that will automatically be

opened ‘when thé €apacity of the associated pri-

'\mary carbureting’ chamber is "exceéded at high
-engine speeds under load.” I- achieve said object -
by providing actiating’ means for said auxxharyf
‘throttle valve operative'from the vacuum at the

primary carbureting chamber venturi. When

said vacuum exceeds a predeterminéd varue cor-

respornding to a certain air velocity through said
said primary carbureting chamber be-
comes madequate to. supply said engme with a
proper: air-fuel mixture,.. I, therefore cause sald’
auxiliary throttle to be opened progresswely when )
said vacuum mcreases above sald predetermmed :
value.

A further object of my 1nvent10n is to prov1de

‘a Venturi-choke adapted to. be operated synchro-

nously - with the auxiliary throttle valve, thereby
tendlncr to maintain -a constant. air -velocity
Without said choke when

.1, therefore, provide
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& choke:torestrict.the: ares:of: said:venturi.. - After
sald. throttle has: been. opened slightly; thereby
increasing said air veloeity; I cause said ¢hoke to
be:lifted méchanically as -saidithrottle:is further
opened; thus maintgining auniform: air velocity.

A further. .object:of my!invention: is: tg provide
acarburetor having an: auxiliary. air-fuel: pas=
sageway whose control valve is controlled by the
vacuum -existing atuvarious. places in: saidc car-
buretor- whereby an: enriched: fuel mixture will'be
supplied:to an.engine when 'the‘operating condi-
tions thereofimake an enriched mixture desirable.

A further objeet of mymventlon 1§t provide
an auziliary. air-fuel: passageway whose ‘contrel
valve will.open- abriptly; when the ehgine mani-
fold vacuum décreases due either to'the slowing
dewn- ¢f said engine-due' to an-intreased load
thereon,. or to- the-opening of the- manually op-

vated- throttle to: accelerate: said engine:  and
close gradually as said vaeuumn returns to:a mod-
erately high -value, as- it nermally will- whem “the
load on the engine is rediced allowing it to gain
speed; or when the’ manually operated: throttle
is partially -closed: upon the completlon of said
pericd -of acceleration:

Other objects and- advantages of my mventlon
will be described with reference to the accom-
panying drawings, in°whichr

Fig. I'is a plan view of a carburetor embodymg
my invention, the palts thereof being shown.in
their usual opelatmer posxtlons that is withi the
guxiliary gir-fuel’ passageway closed off from the
fuel of the carburetor:
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Fig. 215 a vertmal section taken. substantlally =

on the line 2—2 in Fig. 1, the upper. body section
being shown in. place in this view, but omxtted
from the other views for clarity?

Fig. 3is a foreshortened, large scale view taken
.,umstantlauy on the line 3—-3 in Fig.'l; the. parts
thereof Leing shown in a posmon with the aux-
iliary air-fuel passageway open. to.the thmat to
produce an ennched air-fuel mixture.

Fig, 415 a fragmentary sectional detali v1ew of .

a portion of the ‘structiire xllustrated in Fig..3?

Fig. "5 is; a’ fragmentary Horizontal sectlonal‘

'v1ew taken substantlally onthe line 5—8§ in Fig. 6;
Fig. 6.is a flaffmentary ‘side view. of said: car-
buretor, portions thereof 'being shown . broken

away to Vanous depths to chsclose the underlymg :

structure;

Fig. 11is a. flagmentary plan view of sald ear-

buretor, portions thereof being shown broken
away to various depths, :
"' Fig. 8is a foreshortened vertical sectlon taken
along the line §—=8 in. F1g 7, the par 5 thereof be~
ing shown in their usual operating positions, that
is, with- the aux111ary air-fuel passageway cut.off
from the throat of the carbureter: -

Fig. 9 is a vertical qec\‘mn takeﬂ 9101{1‘T the hne
9—8.in Fig. 5;

F1g 10.is a large scale Ver tlcal secuon taken 0'1
the line [8—10.in Fig. 1, and - ‘

Pig. 11, is;a more or less dlarrrammatxc ﬂlustra—
tion of all of the operating parts.ofthe. carburetor
shown joined: together. ‘

Referring -first to-Figs.'1 and 2, a earburetor
embodying my inventicn-comprises a float-valve
contrclied- fuel. reservoir. !~ having 2 float 2 and
fuel inlet tube: 8 adapted to:conduct fuel from
any- suitable: supply to saidireservoir.. Flange &
at the lower end of .said carburetor is adapted to
he: connected’ to the intake:manifold cf-dn-in-
ternal combustionengine: < The structure thus
far described is:old: m the:art:- : ‘
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Fuel. from reservoir I is supplied: to: said en~
giné: throughsaid: conduit-by: four separate, but
not independent; carbureting devices. "First; an
idling- air-fuel. passageway is provided:for sup=
plying: ‘air-fuel mixture: at the’ slow rate neces-
sary - for. ordinary: idling: - Said: idling air-fuel
passageway is, in general, similar to those form-
ing part of carburetors heretofore used. It dif-
fers. functionally therefrom, however, in one re-
spect in that it is adapted to. supply all of the
air-fuel mixture required by the engine during
idling whereas the manually operated throttle
of: most" carburetors heretofore’ used has been
partially opened during idling. My idling. air-
fuel passageway differs functionally from: those
heretofore! knowiy in. ancther' and more: impor-
tant respect. in:that' it is-automatically supple=
mented by a richer: air-fuel mixture from an
auxiliary -air-fuel -passageway heréinafier de=-
scribed in case said engine slows dawn approach-
ing its stopping point. - It follows. that said-idling
alr-fuel passageway may be adjusted.to: supply
a rather lean mixture: suitable for idiing  with
8 warm engine, said mixture being automatically
enriched if said. engine tends to stop while cold:

Said idling air-fuel passageway comprises &
conduit 5, shown more. cléarly in Fig: 3; lesding
frem. chamber € which is connected  to the in-
take manifold of an engine by holes 7. S8aid
conduit leads to the atmosphere at its upper end
8; but the flow ‘of air ‘thereinto-is restricied by
the' constriction 8. Constricted: air passageways
of this kind will be called. “air bleeds” Herein for
convenience. Said air bleeds do not reguirer an
extremely small hole in order to- restrict suffi-
ciently ‘the flow of air therethrough:because: of
their ~substantial length.. They are. ocrdinarily
removable in corder that: they may be: replaced
by others having a. different bore thereby torads-
just -the flow of air therethrough. ‘Due: to:the
aforesaid restriction-of the fHow ¢f air, a sulstan=
tial~ vacuum’ will exist- immediately - below air
bleed 8; and said vacuum is-utilized to:draw fuel
from- reservoir { through conduit™ {8. -The’'eccn~

3 stricted. portion: 1 of sdid conduit: controls the

flow -of fuel therethrough, constrictions of this
type being called “fuel metering orifices” herein;
in the gense that they restrict the flow of fuel
therethru:; " They may be removable for being
replaced: with ' others ‘having. different bores;
when adjustment is'required: of the flow of fuek
--Passageways: 15 - connect  said’ fuel metering
orifices to reservoir'!. Interpesed: in conduit: §
is a manually.-adjustable- valve {2 adapied  to
control. the: fiow: of air-fuel mixture to the en-
gine thereby. to control the idling speed of the
latter. - Sald valve functionsin the-ordinary way
as a flow control valve; but: it is- intended: to-be
more- 'or '1éss- permanently: set. - It will- be ap-
parent that a mixture-ofiair from end 2:of con-
duit & and gasoline through fuel metering orifice
i I from reservoir f will thus be supplied to said
engine; and: that the flow of 'sald: mixture may
readily be adjusted to: secure: & desirable. idlihg
speed- of said: engine!

Referring to Figi.8; L' will now describe: another
of ‘the:carbureting' devices forming: part of my
invention, namely, the primary carbursting
chamber.  Barrel i3 leads directly to the intake
manifold of thie engine at its:lower end, and: 6o
the atmosphere at its upper end either through
draft-tube 14 or through: the annular cpening
{5 therearound: -Said dnnularopening is:adapt-
ed to ke partly or-whelly-clesed: by member 16
conditions - hereinafter: described.” The
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outer boundary of opening 15 is formed by ven-
turi 17, in which are & series of holes 18 leading
to-annular chamber 18. Said:hcles 8 and chiam-
ber 19 are used for control purposes hereinafter
described, so that, although small quantities:of
air may flow therethrough under certain' condi-
tions, ordinarily no air will . flow therethrough
and all of the air for said primary carbureting
chamber may be deemed to flow through either
draft tube 14 or annular opening ‘15.

Referring now to Fig. 2, fuel for said. car-
butretor is drawn by the vacuum formed in bev-
elled end (%a of tube 26 by the passage of air
through draft tube 14.. Said vacuum draws said
fuel through fuel metering orifice 24 at a rate
determined by the bore of said fuel metering
orifice and by the bore of air bleed 22. Said air
bleed and said fuel metering orifice function like

those hereinbefore described differing therefrom -
The flow of air-fuel mixture 2

in size, of course.
through barrel 13 may be manually controlled by
throttle valve 23 in the ordinary way. I prefer
to make barrel (3 and venturi {7 therein scimme-
what smaller than usual in order that air shall

flow therethrough at a high velocity even at .

moderate engine speeds.

Principally for supplying an enriched air-fuel
mixture for accelerating the engine, I provide an
auxiliary air-fuel passageway adapted to draw
fuel from reservoir [ through fuel metering ori-
fice 24 and air through air bleed 25 when vacu-
um exists in tube 26, auxiliary air being supplied
through holes 27, if desired. . The resultant miz-
ture is drawn into the engine by.way of cham-
bar 6 and holes 1.

The manner in which I control the applica-
tion of vacuum to tube 26 under various condi-
tions of motor speed and load forms-an impor-
tant part of my invention.

Vacuum from the intake manifold of the en-
gine is applied through holes T to chamber 6 at
all times while said engine is operating, said vac-
uum varying, however, under various operating
conditions. Whatever vacuum exists in chamber
6 will be applied to tube 26 whenever valve 28
is wide open. However, if valve 28 is partially
closed, the vacuum apnplied to tube 2§ will be re-
duced from that existing in chamber 6 and the

10
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creased force on piston 31 will move it to the
left, opening valve 28. A similar result. would
ensue if the throttle were opened suddenly. “But
once valve 28 opens even slightly, the manifold
vacuum is further reduced due to the admission
of air thru ports 29, the force tending to move
piston 31 to the left mcreases and valve 28 opens -
abruptly .

- Motive power is supphed to valve 28 by the dif-
ference-in air pressure on opposite sides of three
pistons; 30, 31 and 32. -In addition to valve 28,
two of said pistons, namely, 30 and 31, are rig-
idly  connected to valve stem 33, moving there-
with at all times. On the-other hand, piston 32,
slidably mounted in guide member 32a, merely
abuts against piston 3{, and may remain sta-
tionary while said valve stem moves. The po-
sition of piston 32 may be adjusted by means
of screw 32b. The aforesaid motive power for
actuating valve 28 is derived from the force of
atmospheric air on one side of said pistons, the
opposite side thereof being subjected to vacuum
from the intake manifold of the engine. Piston
31 is dlways subject to substantially the full vac-
uum of said manifold, applied through holes 1
and chamber 6. Full atmospheric air pressure is
applied to the opposite side of said piston through
aperture 34 at all times. Thus, insofar as piston
31 is concerned, the actuating force for valve
28 is proportional to the manifold vacuum.

However, the pressures on both sides of pis-
tons 30 and 32 are variable by means hereinafter
described.  Theé force exerted by pistons 30, 31,
and 32 on valve stem 33 is-opposed by the com-
pression of spring ‘35, adjustable by screw 36. I
contemplate that, under certain conditions, the
force of said pistons will be balanced by that_of
said spring when the latter has been compressed -
somewhat, while under other conditions the force
of said pistons will predominate to force valve
28 firmly against its seat 31. Of course, when the
engine is not rotating, there will be no vacuum in

. its manifold; hence no force will be exerted by

i
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rich air-fuel mixture thereby drawn through. said -

tube will be leaned by the admission of air -
through ports 29. Ports 29 are arranged in spiral

pattern extending through the walls of cylinder
30a as is shown in Fig. 4. Thus, said ports are
consecutively uncovered by piston 39 which is

joined to valve 28 by rod 33 and moves with

valve 28. Thus, when valve 28 is wide open,
as it is shown in Fig. 3, the full manifold vac-
uum will be applied to tube 26 to draw a rich
air-fuel mixture therethrough. When valve 28
is gradually closed, said mixture coming through
tube 26 will be progressively leaned by air ad-
mitted through ports 29 as they are uncovered,
and then shut off by the closing of said valve 28.

Under most operating conditions valve 28 will
be clogsed. However, when the manifold pres-
sure is increased the increased force against pis-
ton 3! moves it to the left. (Fig. 3) and copens
valve 28. This increased manifold pressure, or
decreased manifold vacuum, will occur under
various operating conditions, all of which require
the richness of the air-fuel mixture to be quick-
ly increased, and that is the result achieved by
the opening of valve 28, TFor example, -if the
engine load is suddenly increased, slowing it down,
* the manifold vacuum will decrease and the in-
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said pistons, and spring 35 will move valve 28 to

5 its fully-opened position, screw 46 acting as an:
- adjustable stop therefor. -

Inasmuch as valve:
stem 33 is hollow and provided with holes 38
leading to chamber 8, substantially full manifold
vacuum is always applied to the right-hand face
of piston 30, as viewed in Fig. 3. However, when
valve 28 is wide open, said vacuum on the right- .
hand face of piston 30 is ineffective because a
similar vacuum is then applied to its left-hand
face., When valve 28 first begins to open, ports
29 are all open and the inrush of air there-
through suddenly reduces the vacuum in chams-
ber 6 and the force on piston 31. Spring 35 then
moves stem 38 to the left (Fig, 3) quickly, and I
deem this quick movement of stem 33 an 1mpor-
tant feature of my invention.

Whenever the engine is running and develop-~
ing a substantial vacuum in its manifold, stem
33 will be moved to the right (Fig. 3), seating
valve 28 and raising choke rod 48 (hereinafter
described). However, when said manifold vae-
uum is decreased due to the slowing down of the
motor under load or because of a too-lean fuel
mixture if it is idling or due to the opening of
the manual throttle valve, the force exerted by
spring 35 will be greater than that exerted on
stem 33 by the pistons carried thereby and said
spring will gradually open valve 28. When valve
28 opens slightly, the vacuum in chamber 6 de-
creases and therewith the force exerted by piston:
31 decreases. The result is that the gradual
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movement with.which: valve 28 stdrts. toropen:is:
chianged:to an abruptmovement that-carries: stem :

33 a'substantial'distance.

Vacuum may be-applied to the 1161‘1; hand: end

of piston. 32. ag viewed in Fig:.3; from eéither of-
First, it may: be- applied through.

two- sources.
tube 39 from chamber 48; - Second, it may be sup-
plied through tube 4{ from annular chamber 19;

a5 is: shown: more clearly. in Fig. 2. -Said: tubes:

areprovided with check.valves 42 and' 42a: to pre~
vent drawing air from one when the other is at
higher pressure.
ists' ih. either tube 39-or tube: 41,

by the other of said tubes:.’

air 1y applied to- the left-Hand -end’ thereof
through orifice 43. “However, said atmospheric
air pressure is applied somewhat. slowly to said
left-hand end because of the constrictioni of said
otifice, and vacuum supplied through tube 44 may
so reduce the pressure in' the left-hand end' of
cylinder 4% as to retard and: delay the action: of
piston 82.. T supply sufficient vaculim through
tube 4% to delay the action of piston 32 only at
High: engine speeds, by means hereinafter de-
seribed.

The movement of valve stem 3% under.the fom1
exerted by ‘pistons 38, 81, and 32 in one dlrﬂctwm
and the force of sprm'r 35 jn the other serves
three  puipcses. First, 'it- opens or cleses ‘valve
28.  Second, it opens or c¢léses ports 29 in the
wall of eylinder 47.. 'Third; cone 48 afiked to
valve stem 33 engages rod 4% to raise or lower
member 16 by means of yoke T, spring 58 oppos~
ing said raising to cause said member to assume
4 position determined by the position of said valve

stem. I callthe mechanism actuated by stem w3»

the aceelerating valve mechanism.

T will now describe the operation. of that pois

tion of my invention thus far described; assuming
that hizh encugh engine speeds are not attaineéd
to apply sufficient vacuum through tube. 4% to
impair the operation of piston 32,
engirie i§ started; thetre is no vacuum’in the mani-
fold, and spring 35§ forces valvé stem 23 to.the
left to the position shown in Fig. 3. This posi-
tion of said valve stem may be-regulated by screw
45, being determined largely by-the pesition of
cohe 48 with respect to rod 49, it being desired to
have member 16 start' to rmue slightly aftﬂr stem
33.starts tomove to the right.

‘Now, when the engine i§ rotated by soine ex-
ternal means, & §mall arhount of a moderately
rich air-fuel mixture will be drawn through the
idling air-fuel passageway' herembefore described,
said -amount ‘being regulable by valve 8. In
addition thereto, a richer air-fuel mixture will be
drawr through the auxiliary air-fue] passageway
hereinbefore described:’ I do not-contemplate
any other-dir or fuel being supplied:-to said.en-
gine for starting, although ‘throttle 23 may be
opened to-draw an air-fuel mixture through the
primary carbureting chambﬂr if' ‘desired.” "Sup-~

- posing throttle 23 to bé closed; when-the' engine
starts and attains a slow speed ‘well bélow mormial
idling speed, the vacuum applied to pistons 88, 81,
and 32 moves said pistons to'the right, as viewed
in Fig. 3. I prefer to make piston 32 large in
diameter in eorder that szid meovement may start
at very low engine sbeed“ Wl'*en the manifc-ld
vacuum is rather low.

The first result of said movement is' to start to
raise ‘member {8, but this .is of no importance

singe ‘throttie -23 is closed. At the 'same time; -
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That is, if'a - higher vacuum ex- -
said’ vacuum:
will be effective on piston 32 without interference:
Saig vacuum will:be-
effective against piston 82 because -atmospheric’
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- passageway only.

5

piston’ 3¢ uncevers one of ports 29, thus achieving:
two: impertant- results. First, it admits. air: to
dilute. the-rich starfing mixture: supplied by the-
auxiliary -air-fuel: passageway: - Second, ii. re-
duces the - vacuum-in both of chambers 6§ and 5,
thereby-reducing the force tending -to move:- said:
pistons to the right since plston 32 is:larger than
piston 38. 7

However -when the speed of the engme in-
creases slightly, as it normally will due to. the
dilution of the rich starting mixture, thereby in-,
creasing the vacuum applied-to said pistons, the:
latter will: move- further to the right nctwith-
standing the reduction of the vacuum applied to.

. piston- 8% due to’ the uncovering - of- more of

ports_ 25 T‘“ms as the engine. speed:increases,
ports 2§ -are gradually opened and firally .valve
28: is:closed, whereupon the’ engine-is supplied
with an: air-fuel mixture by the idling air-fuel
If, however, the engine'is cold,
or for some other-reason the fuel'mixture sup~-
plied by said idling gir-fuel passageway-is tem-
perarily-inadeduate to maintain the idling speed:
of'said-engine-and the latter begins to slow-down,

- the vacuum. applied to pistons: 3¢ and &{ to hold-

valve: 28 closed will: be reduced until* spring. 3%
will:causevdlve 28 to open slightly whereupoin the
previously -described guick opening of said valve
will take place: Said quick opening:is highly-de-

s0: sirable, in this-case; because an-enriched mixture

is thereby supplied to the engine in time to pre-

“vent ‘stopping thereof, whereas if valve 28 opened

too sluggishly, thie engine wouldstop.-
It should-be understood that I do not con-

5 template the functioning of the auxiliary air-fuel

passageway during idling under ordinary ‘condi-
tions, but T do-contemplate its use to automatiz
cally enrich the:fuel mixture supplied to the en-
gine whenever the Iatter slows down to'the point -
where there is danger of its stopping. - I am thus:
enabled to adjust the idling air-fuel passageway:
to- supply ‘a rather lean mixture, relying upon
the automatic” enrichment: thereof when neces-
‘sary to prevent stopping of the engine.” This re-
sults in & saving of fuel, and it also inhikits the
formation of earbon in the engine dueto the over-
rich idling mixture that would cotherwise be re~
qmred te prevent stopping of said engine. .
If'a load should be applied to the engine Wlnle

thelatter is running at idling speed thereby caus~

ing it to slow down,'the fuel mixture would be:
enriched in the way just described. This-is a
desirable result inasmuch as & richer mixture is
required: by said engine under load. -If throtile
23 be slightly opened with the engine runhing at
idling speed, the manifold vacuum will be thereby
suddenly rediiced by the admission of air through
said throttle, and it is desirable that the fuel
mixture for said engine be then quickly enriched
in order that it may quickly accelerate. This will
be achieved by the opening of valve 28 as de-
scribed; the -reduction of the manifold ‘vacuum
having the same effect whether caused by the
opening of throttle 23 or by the slowing down of
the engine: ' However, the enrichment of the fuel

mixture supplied to the engine with throtile 23
partlally ;opened due to the opening ‘of valve 28
will. be inadequate if the auxiliary air-fuel pas-
sageway controlled by 'said valve is properly
designed to enrich said mixture at idling speeds.
I, therefore, augment said enrichment by caus-
ing member I8 to be lowered, as described. With
throttle 28 closed, said member is inefiective, but
its effect increases as throttle 28 is opened, there-
by providing an adequately enriched fuel mixture



for rapid acceleration at all engine speeds. 'Thus,
in addition to the auxiliary air-fuel passageway

controlled by valve 28, member 18§ is also effective

to enrich the fuel mixture during acceleration,

whereas said auxiliary air-fuel passageway-by. it-:

self has an important function during the idling
of the engine.

As mentioned, I desire to enrich the fuel mix-.

tuxje supplied. to the engine quickly for accelerat-
ing the same. However, when said engine is

operating at moderately high speeds, I do not.

wish said fuel mixture to be enriched when

throttle 23 is slowly opened; the requirement of:

an enriched mixture is for rapid acceleration, and
it would be wasteful to exirich the mixture unnec-
essarily for slow acceleration.. I, therefore, pro-
vide tube 4! to apply the vacuum existing about
venturij {7 to piston 32 thereby to prevent opening
of valve 28 unless the manifold vacuum is reduced
sharply by a sudden opening of throttle 23. Aslow
opening of said throttle thus results in a slight re-

duction of the vacuum applied to pistons 38 and

31, but said slight reduction does not permit spring
35 to open valve 28 because of the vacuum ap-
plied to piston 32 from venturi {7. Furthermore,
if throttle 23 is opened suddenly so that valve 28
is opened by spring 85, member {§ will be thereby
lowered thus increasing the vacuum at venturi
17,.and this increased vacuum acting on piston
32 quickly moves said piston and valve 28 to the
right, whereas otherwise an unduly high engine
speed would be required to close said valve 28.
Thus, in the structure thus. far described, I
provide means. for automatically enriching the
fuel mixture supplied to an engine at idling
speeds: by means of an auxiliary air-fuel passage-
way. Said mixture is further enriched, when the
manually contrelled throttle is open, by a mem-
ber actuatzd by the control. mechanism of. said

auxiliary air-fuel passageway-—both enriching:

means are actuated simultanecusly.. The: afore-
said enriching means are actuated by a spring
opposed in part by a piston operated directly by
the manifold vacuum, and in part by a larger
piston to which vacuum is applied only at moder-
ately high motor speeds or when said enriching
means are active. The result is that an enriched
- mixture is supplied promptly for accelerating,
and said enriched mixture is maintained until
said acceleration is accemplished whereupon the
normal, lean mixture is promptly restored. .
The. structure hereinbefore described consti—
tutes a satisfactory carbureting device except at
high speeds wherein it is defective in two respects.
First, -its capacity: for supplying a _sufficient
amount of fuel mixture is not great enough; the
power developed by an internal combustion en-
gine is reduced by restricting its .fuel supply.
Second, further means. for enriching. said fuel
mixture at extremely high speeds.are required,
an enriched mixture being essential in order that
the engine may reach. the highest speed of which
it is capable under load. ' I am aware that the
dimensions  of . the . means  heretofore. disclosed
might. be enlarged sufficiently to supply an engine
with encugh fuel mixture. But such enlarge-
ment would result in low velocity of the air.at
and immediately above venturi 1T at low engine
speeds. I desire to maintain a high velocity of
said air, so I.make the: structure thus far de-
scribed. only of sufficient size to supply the en-
gine at.moderately. low speeds. thereby achieving
said high air- veloczty even at low engine speeds.
I then provide & secondary carbureting chamber
for supplying additional fuel mixture at high en-
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gine speeds. .Furthermore, I incréase the.air-
velocity .at.the. venturis. under certain: conditions:
by providing air restricting members therefor. ..
The aforesaid high air velocity: at and above -
ventun 17 is desired ‘for two reasons. First, it
produces a high vacuum at the end i%a of tube;
20, which is the point at which the fuel begins:

its” major vaporization. It is well known: that:

liquid fuels vaporize more readily under vacuum; .
indeed, the slow vaporization of said fuels at.low,
temperatures can be fully compensated by-a mod--
erate increase in vacuum. ' Second; high air ve=:
lecity tends- to break up:the fuel mechanically,:
preliminary to its vaporization, and to thoxoughly
mix the same with the air.. The great value of:
this function will be apparent when-it is con=
sidered that the time-available for the vaporiza-
tion of liquid fuel, and its intermixture - W1th air .
1n a carburetor is extremely brief. o -

' Referring now to Fig, 8: Barrel 52-is smnlar
to barrel 12, and the two join at their lower ends
to be coupled to the intake manifold of the engine-
by flange 4. Venturi 53 at the upper end of bar--
rel 52 is similar to venturi 11
to make venturi 53 somewhat larger than venturi
LT in order to supply ample fuel -mixture to said-
engine at high speeds. The flow of fuel mixture
through barrel 52 is controlled by throttle valve
54 which in turn is controlled by the vacuum.
existing in chamber 19 surrounding venturi 17,
means by which said throttle 54 is so controlled
being hereinafter described.

. ‘Above venturi 53 is'a draft tube 55." Sald draft
tube is adapted to draw. fuel from reservoir -1
through tube 65 (see Fig. 6) and fuel metering
orifice 57, a small amount of-air being admitted
through air bleed 58.- The means by which fuel
is drawn into draft tube 55 differ in no way from
those by which fuel is drawn into draft tube {4
except, of course, that different sizes of air bleeds
and fuel metering orifices may be used -in each. .
Said -venturi is provided with an air restricting
member 59 resembling member: (8§, but: differing -
therefrom, in the form which I prefer, in that it
does not completely close the annular space be-
tween the venturi and the draft tube, whereas
member {6 does completely close the correspond-
ing space when fully lowered. .- Air -restricting
member 89 is adapted to be raised by yoke 60
carried by rod 61 (see Fig. 8) which engages cam
62 affixed to shaft 63 which also. carries throttle
54. Thus, when said throttle is opened, member
59 will be raised correspondingly. I prefer to
shape said cam so that said throttle will be
opened substantially before said choke is raised.

. I desire throttle 54 to be gradually opened, and
member 59 to be gradually raised, when the speed
of the engine increases- to the point. where the
velocity of the air through venturi {7 reaches a
predetermined value, said value being that -at
which the performance of said engine begins to
be impaired by an inadequate supply of air-fuel
mixture. Since the vacuum in chamber (9 in-
creases. with said velocity in venturi 11, I utilize

said vacuum to open throttle 54, said velocity in

venturi (7 thus indirectly causing said opening.

I apply the aforesaid vacuum in chamber | 9 to
piston 64 in cylinder 65 by means of tube 4[ (see
Fig.2). Said vacuum is also applied by said tube
to piston 32 in cylinder 45 for the purpose herein-
before described. Passageway 66 connects the .
lower end of tube &1 to cylinder 65 as is shown in
Figs. 9, 5, and 6. Piston 64 is mounted on rod 671
which carries pin 68 adapted to engage slot ‘69
in cam 62 to rotate the latter when said piston

I prefer, however, -
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moves. - Movement of said: pisten isrestrained by
spring ‘70 -whose -compression- is -adjustable by
serew . Thus, when vacuum is-applied o cyl-
inder 83, piston €4 willimove to the left, asviewed
in Figs. 5-and :6, under -atmospherie air pressure
applied to -said piston threugh hole 72, As said
piston moves te the left, rin -68 will -catise -cam
‘82 to rotate thus opening throdﬂe ‘54 and 11ft1ng
choke 59.

I .deem ‘it important that screw T be so ad-
justed that spring 710 has a certain basic com-
pression wherl no ‘vacwiim -exists in -eylinder 65,
that is, I prefer said -gpring to press piston €4
against the right-hand end -of -cylinder 65 as is
shown in Fig. 5. ‘Then, when vacuum is applied
to cylinder 65, viston $4 will not imamediately be-
gin to ‘move; it will remagin -stationary -unbil 4he
foree -dus 0 -said vacuum exceeds soid basic com-
pression ‘whereupon - further increase .of force
due $o said vacuwm will produce movement -of
said piston. -Thus, throbile 54 will be opened
when -a predetermined air -vélocity ‘in venturi 43
ig reached, and -said predetermined force may
be Tegulated by means -of screw T1. By :way of
example, it may be found that the primary-car-
bureting.chamber hereinbafore described becomes
inadequate to supply its engine with air-fuelais-
‘ture at sutomobile -gpeeds -above 35 miles per
heour. ‘Screw "B ‘may then be- adjusted -so that
sthretile 5% will ‘begin toopen &t an sutomcbile
gneed of 30 miles per -hour, thus bringing ‘into

se ‘the -secondary -carbureting chamber when i
.15 meedled, Then, as :the speed of wsaid -engine is
inereased Further, throttie B4 will ‘be further
opened.and meniber B8 further-raised until; fnals
1y, ‘the Tull capacity of barrsl 52 will ‘bé available.

“Eowever, theiopenitgiof thratile 54 is.controlled
sprimarily "by the -wacuum surroubding wventuri
47, ‘whieh s mnot necessarily propoftional to en-
gine speed. "Thus, ‘the -engine may -operate :at
high speed with the :automoebile :going dowrhill
withiout the'secondary carbureting .chaniber being
Jorought into :use, jbecause manudlly .operated
sthrottle :23 -will’then.ordinarily ‘be:closed, or near-
Jdy -elosed, :s0 that Jitfle-vacuum will exist gbeve
dt. X sprefor the secondaly -carbureting .chamniber
ftobe brought inte iuse sonly whenithe wengine ‘is
operating at high speed:and under sufficientload
do evertax-the primary icarbureting chamber, and
the means “herein desevibed will achieve 'said e~
sulh. . The wacuum at 47 ds:an accurgte indicator
of ‘the meed for grester .carburdtor icapacity. It
will be understood that the idling air-fuel pas~-
ssageway herein described is.also effective at-high-

er speeds, thut dts  capacity :is mecessarily limited. 5;

T-have described meansifor ‘supply.ing :an:engine
awith the proper quantity of fuel mixture at low
wpeeds-and glgo at high-:gpeeds, but at.extremely

Migth-speeds it:is desirablestoienrvichthe fus] mix- -

+ture ;so supplied. Toachieve thisresult, T -cause
dhe muxiliary sair-fusl passageway hereinbefore

-@eseribed to etbrought intomseat said extremely

high sspeeds. ~This wequires - that walve :stem 83,
and parts essembled therean, meve o the left
Jfrom -the pesition in-whigh it is rshown in Fig. 2.

UAs ‘mentioned, :at low rengine :speeds, any con-
_stderable -epening wof -threttle 23 svill -cause rsgid
valve -stem to -mowve to ithe -left. However, :at
moderately high - engine speeds, .8 substantial
wacuum from venturi’id ds ;applied o piston 32
through-tube 41 thereby 'opposing said movement
of -stem 38, permitting it to move only -when
throttle -28 “is ssuddernly -opened. - At -extremely
thigh “speeds, ithe device s «escribed thus far
wauld -permit -stem 33 <to smove o sthe deft only

G
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upon ‘a very -sudden opening :of .throttle 23; with
the nermal wide open ‘position-of said: throttle
23 «and .of throttle 54 at.extremely high speeds,
the auxiliary -air<fuel passageway would not be
5. brought into :use, whereas it is .desired that it
function gt top engine speeds with :the throttles
open. As mentioned,-the reason for this differ-
ence is ‘the application .of vacuum 1o piston 32
through:tube:4f. ‘Therefare, to permit said:aux-
10 iliary air-fuel:passageway to-be brought into use
readily at high engine speeds with ‘throttles -23
and:bd open, T compensate ifor the .aforesaid ap-
plication.of vacuum to piston '32 through tube 41
by applying vacuum also to the.other side of said
15 pistan through tithe 44 «(see Fig.6).
The vacuum aphplied 40 piston 32 througn tube
44 is produced by the flow of air-fuel mixtureé
‘through venturi B3, holes 73 connecting. said tube
40 :said wenturi, . Since .said venturi is rendered

20 -operative by the .opening .of throttle ‘54 only :ag

thigh:speeds, its 'vacuum :can :be -applied to piston
A2 conly .dt:said “high :speeds.  However, I do not
avishisaid vacuum:to become effective againstpis-
ston 32 40.enrichthe fuelimixture supplied to the
25 iengine:except:at. extremely high speeds; I doinot
wish it b0 become .effective :at™ the roderately
dow :speed [at ‘which :throttle 54 starts to. open.
This result is.achieved through aperture A3 hav-
\ing a bore :sufficiently jlarge 1o ‘permit  atmogs-
30 -phenic air 4o :he effective:against said piston until
@ rather +high vacuum ‘is :produced by venturi
52, that is, until extremely “high ‘engine speeds
-axe.reached.. It will be:apparent that the speed
@t which an-effective vacuum is applied to the
35 -left-hand jend :of piston :82 :may be regulated by
‘varying the bore :of aperture 43.
"With piston:32 rendered ineffective ‘at extreme-
;dy ‘high engine speeds, spring 33 will move stem
38 tto -the left when throtile :23 ‘is ‘opened, the
.40 'vacuum then :effective ragainst ‘pistons 139 and 31
theing ssufficient -to..oppose -said :spring. ~This 're-
sutts dncan enriched smixture for the -engine at
-extremely thigh engine ‘speeds only when throttle
23 is:open, which-isthe.desired result. Of course,
45 -the movement of stem:33 to the left not -orly
wapens wvalve 28 -to make the ‘guxiliary air-fusl
passggeway :efiective, :but it -also lowers member
A48 thus :further senriching said mixture.
Although T have-described various pistons .and
cylinders for utilizing different air pressures to
control :the ;automatic features . of ‘my invention,
7t will-be uinderstood ithat said pistons and cylin-
ders :might he replaced by any suitable form of
sGigphragm oribellows adapted to'produce a sim-
sdiar:result -without departing from the prmcmles
wof said invention.
Although I have . described members 1% and 59
.88ty restricting :members, -the principal func-
tion -of these mmembers:is 10 :increase the vslocity
vof :gir dn :order that it may better serve to brezk
up:mechanically and intermix with the gasoline,
-and to rincrease -the vacuum imimediately below
Jdraft-titbes o4 :and 55 thereby. assuring ‘complete
wvaperization of 'said gasolme
II -dlaim:

1.n-a carhuretor a: plurahty of carburetihg
x..davm%s «dischiarging rinto a common ‘outlet, one
-of ;satd devices constituting a primary deviee and
@nother eonstituting: a:secondary ‘device, a. man-
wally ioperated “throtile valve srranged in sa2id
wrimary idevice, :a mormally c¢losed auxiliary
ithrottle -valve.arranged in .said secondary: chami-
iher, means:operatively-actusted by pressure fuc-
tuations in said primary carbureting:device cper-
@5 atively engaging the ithrottle ‘valve ‘in ‘said ‘sec-
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ondary .carbureting --device, said primary and
secondary carbureting devices each including a
Venturi tube, a duct leading from the throat of
the Venturi tube in the primary device to said
means, a chcke ring resiliently seated in the
mouth of the Venturi tube in the secondary de-
vice to decrease the cross-sectional area of the
bore of said Venturi tube, said ring being oper-
atively joined to the throttle valve in said. sec-
ondary device to be unseated when said auxil~
" jary throttle valve is opened, whereby when the
auxiliary throttle valve in the secondary device
is initially opened said secondary carbureting
device is choked and further opening therecf
moves said choke ring progressively out of the
thoat of the Venturi tube in said secondary car-
buretor. i )

2. In a carburetor, a carbureting chamber
having air and fuel passageways discharging into
said - chamber, an automatically actuated ac-
celerating device having an auxiliary air-fuel
passageway adapted to discharge a fuel rich air-
fuel intermixture into said chamber, a pressure
responsive valve mechanism for restricting flow
of both air and fuel from said auxiliary air-fuel
passageway, and resilient means tending to hold
said valve mechanism closed in the presence of
a predetermined air pressure within said cham-
ber and to yield in the presence of a greater air

pressure within said chamber to permit the dis--

charge from said auxiliary air-fuel passageway
into said carbureting chamber. ‘

3. In a carburetor, a carbureting chamber hav-
ing air and fuel passageways. discharging into
said chamber, an automatically actuated ac-
celerating device having an auxiliary air-fuel
passageway adapted to discharge a fuel rich air-
fuel intermixture into said chamber, a pressure
responsive valve mechanism for restricting flow
of both air and fuel from said auxiliary air-fuel
passageways, and resilient means tending to hold
said valve mechanism closed in the presence of
a predetermined air pressure within said cham-
ber and to yield in the presence of a greater air

pressure within said chamber to permit the dis- -

charge from said auxiliary air-fuel passageway
into said carbureting chamber, and means for
progressively increasing the ratio of fuel to air
as said valve mechanism moves from seated po-
sition to fully opened position. :

4. In a carburetor, a carbureting chamber, air
and fuel passageways leading to and discharging
into said chamber, an automatically actuated ac-
celerating device having an accelerating valve
mechanism, an auxiliary air-fuel passageway
discharging into said chamber, said accelerating
valve mechanism controlling the flow  through
said auxiliary air-fuel passageway, said accel-
erating valve mechanism comprising a recipro-
cally mounted valve stem extending transversely
of said chamber, a cylinder opening to said
chamber, a piston element operatively mounted
in said cylinder, said piston element carried by
one end of said valve stem, a plunger carried by
the other end of said stem, a plunger cylinder,
said plunger operatively mounted therein, a
valve carried by said stem, a valve seat lying
transversely of said auxiliary air-fuel passage-
way, said valve in one position being adapted to
engage said seaf, said valve seat lying interme-
diate said chamber and said plunger cylinder
and elastic means engaging said plunger and
being formed and arranged to tend to space said
valve from said seat, i

5. In a carburetor, a carbureting chamber, air
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and fuel passageways leading to and discharging
info said chamber, an automatically actuated
accelerating device having an accelerating. valve
mechanism, an auxiliary air-fuel passageway
discharging into said chamber, said accelerating
valve mechanism controlling the flow: through
said auxiliary air-fuel' passageway, said ac-
celerating valve mechanism comprising a re-
ciprecally mounted valve stem extending trans-
versely of said chamber, a cylinder opening to
said chamber, a piston element operatively
mounted in said cylinder, said piston element
carried by one end of said valve stem, a plunger
carried by the other end of said stem, a plunger
cylinder, said plunger being operatively mounted
therein, a valve carried by said stem, a valve
seat lying transversely of said auxiliary air-fuel
passageway,-said valve in one position adapted
to engage said seat, said valve seat lying inter-
mediate said chamber and said plunger cylinder,
and a series of ports extending from the bore
of ‘said plunger cylinder to atmosphere, said
ports being spaced longitudinally of that portion
of said plunger cylinder . traversed by said
plunger thereby to be covered-and uncovered by
said plunger as it moves back and forth in said
cylinder. - - o

6. In a carburetor, a carbureting chamber, air
and fuel passageways leading to and discharging
into said chamber, an automatically actuated
accelerating device having an accelerating valve
mechanism, an auxiliary air-fuel passageway
discharging into said chamber, said accelerating
valve mechanism controlling the flow through’
said auxiliary air-fuel passageway, said accel-
erating valve mechanism comprising a recipro.
cally mounted valve stem extending transversely
of said chamber, a cylinder- opening to said

-chamber, a piston element operatively mounted

in said cylinder, said piston element carried by
one end of said valve stem, a plunger carried by
the other end of said stem, a plunger cylinder,
said plunger being operatively mounted therein,
a valve carried by said stem, a valve seat lying
transversely of said auxiliary air-fuel passage-
way, said valve in one position adapted to engage
said seat, said valve seat lying intermediate said -
chamber and said plunger cylinder, an adjustable
choke ring in said chamber, a tapered cam on
said stem, and a follower operatively engaging
said choke ring and said cam, whereby said choke
ring is actuated by the reciprocal movement of
said stem. )

7. In a carburetor, a carbureting chamber, air

* and fuel passageways leading to and discharging

into said chamber, an automatically actuated
accelerating device having an accelerating valve
mechanism, an auxiliary air-fuel passageway
discharging into said chamber, said accelerating
valve mechanism controlling the flow through
said auxiliary air-fuel passageway, said accel-
erating valve mechanism comprising a recipro-
cally mounted hollow bored valve stem extend-
ing transversely of .said chamber, a cylinder
opening’ to said chamber, a piston element op-

-eratively mounted in said cylinder, said :piston

element carried by one end of said valve stem,
said stem being ported to the bore thereof, said
ported portion opening to said chamber, a
plunger carried by the other end of said stem, a
plunger cylinder, - said plunger operatively
mounted therein, the bore in said stem opening

“through the plunger and into the plunger cylin-

der, a valve carried by said stem, a valve seat
lying transversely of said auxiliary air-fuel pas-
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sageway, said valve in one position adapted to
engage said seat, said valve seat lying interme-
diate said chamber and said plunger cylinder,
and elastic means engaging said plunger and
being formed and arranged to tend to space said
valve from said seat.

8. In a carburetor, a carbureting chamber, air
and fuel passageways leading to and discharging
into said chamber, an automatically actuated ac-
celerating device having an accelerating valve
mechanism, an auxiliary air-fuel passageway
discharging into said chamber, said accelerating
valve mechanism controlling the flow through
said auxiliary air-fuel passageway, said accel-
erating valve mechanism comprising a recipro-
cally mounted hollow bored valve stem extend-
ing transversely of said chamber, a cylinder
opening to said chamber, a piston element op-
eratively mounted in said cylinder, said piston
element carried by one end of said valve stem,
said stem being ported to the bore thereof, said
ported portion opening to said chamber, a
plunger carried by the other end of said stem,
a plunger cylinder, said plunger being operative-

ly mounted therein, the bore in said stem open- ¢

ing through the plunger and into the plunger
cylinder, a valve carried by said stem, a valve
seat lying transversely of said auxiliary air-fuel
passageway, said valve in one position adapted
to engage said seat, said valve seat lying inter-
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mediate said chamber and said plunger cylinder,
elastic ‘means engaging said plunger and being
formed and arranged to tend to space said valve
from said seat, a series of ports extending from
the bore of said plunger cylinder to atmosphere,
said ports being spaced longitudinally of that
porticn of said plunger cylinder traversed by
said plunger thereby to be covered and uncov-
ered by said plunger as it moves back and forth
in said cylinder, an adjustable choke ring in said
chamber, a tapered cam on said stem, and a
{ollower operatively engaging said choke ring
and said cam, whereby said choke ring is ac-
tuated by the reciprocal movement of said stem.

9. In a carburetor, a throat having a discharge
outlet leading therefrom, an air inlet, a draft
tube extending longitudinally -of the latter, a
fuel conduit discharging into said draft tube
intermediate its ends a Venturi tube leading
from said draft tube but spaced laterally there-
from, a movable annular choke ring slidably
mounted upon said draft tube adapted in one po-
sition to seat in said Venturi tube and close the
space between the latter and the draft tube, and
in- another position to be spaced substantially
from said Venturi tube to uncover said space, and
means actuated by the variance of the pressure
of air in said throat for moving said choke from
one position to another.

ALLEN E. CHISHOLM.



