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My invention relatesto carburetors for inter 
nal combustion engines, and itis particularly 
adapted for use with engines whose operating 
Speeds and Ioads, vary frequently thereby im 
posing upon said carburetors varying demands 
asto the quantity of fuel mixture required, and 
also asto the quality of said mixture. For con 
venience, I will describe my invention in con 
nection with automobile engines adapted to burn 
gasoline, this being a typical use for said inven 
tion. , 

Automobile carburetors of the “down draft” 
type have heretofore been used wherein a cylin 
drical conduit leading to the intake manifold 
of the engine has been provided with a so-called 
venturi, or constriction, adapted to produce a 
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fuel has been supplied when the engineload was 
light and when it was heavy, whereas the re 
quirement has been for a larger amount of addi 
tional fuel for accelerating under heavy load as 
compared to the amount required under light 
load. 
The principal object of my inventionisto pro 

vide a carburetor that Will automatically supply 
an engine With the proper quantity and quality of 
air-fuel mixture under al operating conditions 
of said engine as to speed and load. I achieve 
said, result, broadly Speaking, by providing a 
carburetor comprising fourmore orless separate 
air-fuel passageways, each adapted to perform 
aspecial function, and by providing means for 
correlating the operation of said air-fuel pas 

high velocity and low pressure of the air pass 
ing therethrough. Said high air velocity is de 
sirable for reasons hereinafter discussed. A dif ficulty immediately arose, however, in that a 
venturi of suitable size to give the desired high 
velocity at low engine speeds would undully re 
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strict the flow of air to the engine at higher 
engine speeds. Tomeet the aforesaid dificulty, 
it has been proposed to provide two cylindrical 
conduits leading to the intake manifold of the 
engine, each provided with a venturi, one to 
function alone at low engine speeds and the 
other to become also operative at higher engine 
speeds. - . . . . . ... , , 

This arrangement has not been wholly satis 
factory, however, because the control means by 
which the aforesaid supplemental venturi has 
been made operative has not functioned to sup pythe required quantity and quality of fuel 
mixture to the engine at the various speeds and 
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loadsthereof. Generally speaking, the require 
ments of an automobile engine are for an en 
riched fuel mixture for Starting, for accelerat ing, for pulling heavy loads, and for attaining 
themaximum speed of which said engine is ca 
pable underload. Otherwise, a lean mixture is 
preferable to save fuel and to minimize the dep 
osition of carbon. within the engine. 
A further dificulty that has been encountered 
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With carburetors heretofore known is due to the 
requirements of an engine of an enriched fuel 
mixture for accelerating. An attempt has been 
made to meet Said dificulty by providing means 
for introducing a Small quantity of liquid fuel 
into the air stream entering the carburetor each. 
tine the manually operated acceleratoris actu 
ated. This expedient has been objectionable in 
that said liquid fuel has not been readilly vapor 
ized, andalso in that the Same quantity of liquid 
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sageways. 
result. 

to. bring about the desired over-al 
More specifically, I provide a primary carbu 

reting chamber having a manually controllable 
throttle valve of the ordinary type. I so pro 
portion said primary carbureting chamber and 
the venturi therein, according to well known design data, that it Will supply the proper amount 
of airfuel mixture to the engine when the 
latter is operating at a moderate speed of, say, 
35 miles per hour. At higher speeds, said pri 
mary carbureting chamberwould supply an in 
suficient quantity of air-fuel mixture to said 
engine to assure eficient and efective opera 
tion thereof; so I provide a secondary carburett 
ing chamberto become operative at speeds above 
35 miles per hour as hereinafter described. 
At speeds bellow 35 miles per hour, the afore 

said primary carbureting chamber will supply 
the engine with anair-fuel mixture that is too 
lean for efective operation thereof under cer 
tain conditions, such, for example, as rapid ac 
celeration or pulling heavy loads; so I provide 
tan auxiliary air-fuel passageway for enriching 
said air-fuel mixture automatically the proper 
amount When the manual throttle valve is 
"opened. The required enrichiment of said air 
fuel mixture for accelerating difers at diferent 
engine Speeds, more enrichiment being required 
atslow speeds and little or none at the assumed 
optimum speed of 35 miles per hour, this be 
ing the speed at Which the primary carburett 
ing chamber is assumed to be designed to func 
tion properly by itself. Lastly, I provide an 
idling air-fuel passageway of a well known type, 
difering from otheriding devices, however, in 
that, in the form which I prefer, saididling air 
fuel.passageway is adapted to. supply all of the 
air-fuel mixture for the engine during idling, 



2 
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 sothat, whenever said control valve opens 
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way thenbecomes operativeless readily, at certain 
speeds functioning only When the engineis 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 
passageway is to become operative less readily. 
However, toachieve 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 

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 al speeds and loads. For example, an 
automobile engine employing my invention may 
be 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 engine 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 accelerating air-fuel passage Way When the 
engine slows down will take placeso quickly that 
there is little danger of the engine stopping due 
to a toolean mixture. Therefore, the idling air 
fuel passageway may be adjusted to give a lean 
mixture and low idling speed. 
When it is desired to put the automobile in 

motion, itis, of course, necessary to Supplymore 
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 
liary air-fuel passageway is automatically brought 
into use When the manual throttle is opened, 
thereby enriching the fuel mixture for Starting 
the automobile. Thereafter, 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 auxiliary air-fuel passager 

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 liquid fuel supplied to an internal combustion 
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providing a uniformly high vacuum at said Ven 

º temperature under vacuum. 
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operating conditions of the engine. 

through said venturi. 
the auxiliarythrottle valve is slightly opened, the 
air Velocitythrough the Venturi Will be loW, Where 
las I prefer to have a reasonably high velocity 
therethrough.at al times. II, therefore, provide 

engine and mix the Same uniformly with the air 
supply, and, second, assure vaporization of said 
atomized liquid fuel, Itachieve said object, in one 
respect, by providing a uniformly high air veloc 
itythrough the Venturi tubes of my invention at 
al operating speeds and loads, Whereby liquid 
fuelentering Said air streamis efectively broken 
up. 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 liquid boils at a lower 

A further object of my inventionisto provide a 
carburetor that Will properly apportion the liquid 
fuelto the air passing throughtsaid carburetor at 
varicus rates of flow of said air, that is, at various 
speeds and loads of the engine. I achieve said 
object by utilizing, in conjunction With the afore 
Said uniform air velocity and vacuum, an air 
bleed opening thereto. In other Words, instead of 
applying atmospheric pressure to the air bleeds 
in the conventional Way, I'apply thereto the air 
pressure, existing in a portion of my carburetor 
Wherein said air pressure varies with diferent 
A further object of my inventionisto provide 

a secondary carbureting chamber having an aux 
iliary throttle valve, that Will automatically be 
opened When the capacity of the associated pri 
mary carbureting chamber is exceeded at high 
engine Speeds under load. I achieve said object 
by providing actúating means for said auxiliary 
throttle valve operative from the vacuum at the 
primary carbureting chamber venturi. When 
said vacuum exceeds a predetermined value, cor 
responding to a certain air velocity through said 
venturi, said primary carbureting chamber be 
comes inadequate to Supply said engine with a 
proper, air-fuel mixture. I, therefore, cause said auxiliary throttle to be opened progressivelywhen 
said vacuum increases above said predetermined 
Value. . . . . . . . 

A further object of my invention isto provide 
a Venturichoke adapted to be operated synchro 
nously with the auxiliary throttle valve, thereby 
tending to maintain a constant air velocity 

Withoutsaid choke, When 
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a: choke-to-restrict.the: area ofisaidventuri. After 
Said, throttle has; been opened slightly, thereby 
increasing Said airvelocity, El cause.said choke.to 
be-lifted mechanically assaidithrottletis further 
Opened, thus main-taininga uniformair velocity. 
Alfurther object of my: inventionisto provide 

a carburetor having an: auxiliary.air-fue pas: 
sage Way Whose control valve is controlled by the 
Vacuun existing at Various. places in said, car 
buretor Whereby an enriched" fuel mixture Willibe 
Supplied to an. engine When the operating condi. 
tions thereofmake anenriched mixture desirable. 
A further object of my inventionalis, to-provide 

an auxiliary air-fuel passageway whose control 
Valve Will open abruptily, When the engine mani 
fold Vacuum decreases due eithe: to the Slowing 
down cf. Said engine: dueto an increased (load 
thereon, or tº the-opening of the-manually op 
rated throttle to accelerate said engine, and 

close gradually assaid vacuum returns to a modº 
erately high value, asit, normally Will-When the 
load on the engineis reduced'allowing it to gain 
Speed, or When the manually operated throttle 
is partially closed upon the completion of said 
pericd of acceleration. tº. 
Other objects andº advantages of my invention 

Will be described With reference to the accom 
panying drawings, in Which: 

Fig. 1 is a plan view of a carburetor embodying 
my invention, the parts thereof being shownin 
their usual operating positions, that is with the 
auxiliary air-fuel passageway closed offrom the 
fuel of the carburetor. . . . . . . ... ".... . .. 

Fig. 2 is a vertical section taken substantially - 
on the line 2-2 in Fig. 1, the Upper.body section 
being SOWn in place in this. View, but omitted 
from the other views for clarity; 

Fig. 3 isla foreshortened, largescale view taken 
Substantially on the line 3-3 in Fig. 1, the, parts 
thereofbeing shown in a position with the aux 
iliary air-fuel passageway open to the throatto 
produce an enriched air-fuel mixture. 
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Fig.4is a fragmentary sectional detail view of 
a portion of the structure ilustrated in Fig.3; 

Fig. 5 is, a fragmentary horizontal sectional 
view taken substantially on the line.5-5 in Fig.6; 

Fig. 6 isla fragmentary Side view of said car 
buretor, portions thereof being shown, broken 
aWay to various depthsto disclose, the underlying 
structure; * . . . . 

Fig. 7is afragmentary plan view of said car 
buretor, portions, thereof being shown broken 
away to various depths; V .. . . . . 

Fig. 8 is a foreshortened vertical section talken 
along the line 8-8 in Fig. 7, the parts thereof be 
ing Shownin their usual operating positions, that 
is, With the auxiliary air-fuel passageway cut of 
from the throat of the carburetor; 

Fig. 9 is a vertical section taken along the line 
9-9in Fig. 5; 

Fig. 10is a large Scale vertical Section'taken on 
the line 48- ). in Fig. 1, and , . . . . °. 

Fig. 1), is; a more or less diagrammatic ilustra 
tion of all of the operating parts of the, carburetor 
Shown joineditogether. . . . . . . . . 

Referring first to Figs. 1, and 2, a carburetor 
embodying my inventicin comprises a filoativalve 
controclied fuel.reservoirº. ¿having a float 2: and 
fuel intet tube 3 adapted to conduc5 fuel.fºom 
any Suitable: supply to said, reservoir. Flange. 4 
at the lower end of said carburetoris adapted to 
be, connected to the intakesinariifold. Cianº-in 
ternal combustion engine, The structurethus 
far described is oldin theart,... . . . . . . . . . 
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Fuel, from reservoir is supplied to said en 

ginethrough. Said" conduit byfour 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 Saidº idling. air-fuel 
passageway is, in general, similar to those form 
ing part of carburetors heretofore used. It dif 
fers functionally therefron, however, in One re 
Spect in that it is adapted to Suppy al of the 
air-fue mixture required by the engine during 
idling Whereas the manually operated throttle 
of most carburetors heretofore used has been 
partially opened during idling. Myridling. air 
fuel passageway, differs functionally from those 
heretofore known in another and more impor 
tant respect in that it is automatically supple 
mented by a richler air-fuel mixture from an 
auxiliary air-fuel passage:Way hereinafter de 
Scribedin case said engine Slows down approach 
ing its stoppingpoint. It follows, that saididling 
air-fuel passageway maybe adjusted to Supply 
a rather lean mixtureº. SUitable fGr iding Withi 
a Warn engine, Said mixture being automaticaly 
eíriched if Said engine tends to Stop While Cold 
Said idling air-fUel passage:Way comprises a 

conduit 5, shown more.clearly in Fig. 3, legding 
from Chamber G. Which is Connected to the in 
take manifold of an engine" by" holes F. Said 
conduit leads to the atmosphere altitS, Upper end 
8, but the flow of airºthereinto is restricted by 
the constriction 8. Constricted air"passageways 
of this kind Will be calded “air bleeds” herein for 
convenience. Said air bleeds do not requirean 
extremely Small hole in order to restrict sufi 
ciently the filóWcf air therethrough becaise of 
theirº substantial length. They aire, ordinarily 
renovable in order that, they may be: replaced 
by others having a diferent boretiaereby to. ed. 
just the fidoW Of air therethrough. Due to: the 
aforesalid restriction of the flow of air, a substan. 
tial vacuum Will exist immediate y bellow air 
bleed 9, and Said VacUUrnis, utilized to clavy flgel 
fron reservoir through conduit 8. Theº cen 

; stricted, portion of said conduit controls the 
flow of fuel therethrough, constrictions of this 
type being Caledº “fuel metering. Orifices” herein; 
in the sense that they restrict the flow of fuel 
therethru. They, may be renovable for being 

) replaced With others having diferent bores; 
When adjustiment is required of the flow of fuel. 

Passage WayS 5. Connect Said fuel metering 
Grificesto reservoirº. Interposed in Corduit 5 
is a manually; adjustable Valve 2 adapted to 
control the fioW of air-fuel mixture to the en 
gine thereby to control the idling speed of the 
latter. Said Valve functions in the:ordinary Way 
as a iCW, control Valve, butilitis intended to be 
more" or less permanently set. It Will be ap 
parent that a mixture Offair fron endº; Of con 
duit 3 and gasoline through fuel metering orifice 

from reservoir. Will thus bet Supplied to Said 
engine, and that the filoW of Saidi mixture, inay 
readily be adjusted to: Secure: 2, desirable, idling 
Speed of said engine. 

Referring to Fig. 8, I Will: now describe; another 
of the: carbureting devices forming part of my 
invention, namely, the primary, carbureting 
chamber. Barrel 3, leads, directly to the iratake 
manifold of the engine altitslower end, andato 
the atmosphere altitS upper end either through 
draft tube, 4 or through: the annular cpening 
5therearolind. Said annular"openingis; adapti. 
edito be partly or Whollyº closed by member l6, 
under conditions hereinafter described. The 
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outer boundary of opening 5is formed by Ven 
turi , in whichare a series of holes 8 leading 
to annular chamber 9. Saidholes 8 and cham 
ber 3 alre Used for control purposes hereinafter 
described, so that, although smal quantities of 
air mayflow therethrough under certain condi 
tions, ordinarily no air Will flow therethrough 
and al of the air for Said primary CarbULreting 
chamber may be deemed to flow through either 
draft tube or annular opening 5. • 

Referring now to Fig. 2, fuel for Said car 
buretor is drawn by the vacuum formed in bev 
eled end Sla Of tube 20 by the passage of air 
through draft tube 4. Said VacUun draWS Said 
fuel through fuel metering Grifice 2 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 difering the refron 

The flow Of air-fuel niXture : in Size, of Course. 
through barrel 3 maybe manually controlled by 
throttle valve 23 in the ordinary Way, I prefer 
to make barrel 3 and venturi 7 therein Scime 
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-fue 
mixture for accelerating the engine, I provide an 
auxiliary air-fuel passageway adapted to draw 
fuel fron reservoir through fuel metering Ori 
fice 23 and air through air bleed 25 When vacul 
un exists in tube 26, auxiliary air being supplied 
through hcles 27, if desired. The resultant mix 
ture is drawn into the engine by. Way of clan.- 
ber 6 and holes 7. 
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 7 to Chamber 6 at 
al 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 applied to tube 8 Will be re 
dulced from that existing in chamber 6 and the 
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creased force on piston 3l Will move it to the 
left, opening Valve 28. A similar result. Would 
ensueif the throttle were opened suddenly. But 
once valve 28 opens even slightly, the manifold 
Vacuum is further reduced due to theadnission 
ofair thru ports 29, the force tending to move 
piston 3 to the left increases and Valve 28 Opens 
abruptly. . x. 

Motive poweris Supplied to Valve 28 by the dif 
ference in air pressure on Opposite Sides of three 
pistons, 30, 3 and 32. In addition to valve 28, 
two of said pistons, namely, 30 and 3, 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 
3 is always subject to Substantially the full vac 
uum of said manifold, applied through holes 7 
and chamber 6, Full atmosphericair pressure is 
applied to the Oppositeside of said piston through 
aperture 34 at all times. Thus, insofar as piston 
3 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. The force exerted by pistons 30, 3, 
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 againstits seat 37. Of course, When the 
engine is not rotating, there will be no vacuum in 
its manifold; hence no force Will be exerted by 
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 

rich air-fUel mixture thereby drawn through. Said 
tube Will be leaned by the admission of air º 
through ports 29. Ports 29 are arranged inspiral 
pattern extending through the Walls of cylinder 
33a asis shown in Fig. 4. Thus, said ports are 
consecutively un covered by piston 30 Which is 
joined to valve 28 by rod 33 and moves With i 
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 of by the Closing of Said Valve 28. 
Under most Operating conditions Valve 28 Will 

be closed. However, When the manifold pres 
sure is increased the increased force against pis 
ton 3 moves it to the left (Fig. 3) and Cpens 
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. For example, if the 
engine lcadis suddenly increased, Slowing it down, 
the manifold Vacuum Will decrease and the in 

() 
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stem 33 is hollow and provided with holes 38. 
leading to chamber 6, 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 inefective because a 
similar vacuum is then applied to its left-hand 
face. When Valve 28 first begins to open, ports 
29 are al open and the inirush of air there 
through Suddenly reduces the Vacuum in cham 
ber 6 and the force on piston 3. Spring 35 then 
moves stem 33 to the left (Fig. 3) quickly, and I. 
deen this quick movement of stem 33 an impor 
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 49 (hereinafter 
described). However, when said manifold vac 
uum is decreased due to the slowing down of the 
motor under load or because of a too-lean fue 
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 
3 decreases. The result is that the gradua 
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movement with. Which valve:28’starts.to: openis 
changedito anabruptmovement 
33 a substantial distance. 
Vacuum maybe applied to the right-hand end 

of piston 32; as viewed in Fig.3, from either of 
two sources. First, it mayº be applied through. 
tube.39 from chamber 40: Second, it maybe sup 
plied through tube 4 from annular chamber 9, 
asis shown more clearly in Fig. 2. Said tubes: 
areprovided with check Valves 42 and 42a to pre 
vent drawing air from one When the otheris at 
higher pressure. 

that carries stem 

5 
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That is, ifa higher Vacuum ex 
istsin either tube 39, or tube, 44, said, vacuum 
Wilbe efective on piston 32 Without interference: 
by the other of said tubes. Said Vacuumwill be 
efective against piston 32 because atmosphericº 
air is 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 constriction of said 
orifice, and vacuum supplied through tube 44 may 
so reduce the pressure in the left-hand end of 
cylinder 45 as to retard and delay the action of 
piston 32. I supply, suficient vacuum through 
tube 44 to delay the action of piston 32 only at 
high engine Speeds, by means hereinafter de 
scribed. 
The movement of valve sten 33 under the force 

exerted by pistons 39, 3, and 32 in one direction 
and the force of spring 35 in the other serves 
three purposes. First, it opens or coses Valve 
28. Second, it opens or closes ports 29 in the 
wall of cylinder 47. Third, cone 43 añxed to 
valve stem 33 engages rod 49 to raise or lower 
member 16 by means of yoke F4, spring 50 oppos 

30: 

ing said raising to cause said memberto assume 
a position determined by the position of said Valve 
stem. call the mechanismº actuated by Sten 33. 
the accelerating valve mechanism. " . 

I will now describe the operation of that por 
tion cf my invention thus far described, assuming 
that high enough engine speeds are not attained 
to apply suficient vacuum through tube. 4: to 
impair the operation of piston 32. 
engineis started, there is no vacuum in the mani 
fold, and spring 35 forces valve stem. 33 to the 
left to the position shown in Fig. 3. This posi 
tion of said valve stema maybe regulated by Screw 
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piston 38uncovers one of ports 29, thus achieving 
two important results. First, it admits air to 
dilute.the-rich starting mixture supplied by the 
auxiliary air-fuel passage Way; Secondi, it re 
ducesºthevacuum in both of chambers 3 and 5!, 
thereby reducing the force tending to moversaid 
pistons to the right since piston 32 islarger than 
piston 30. 
However when the speed of the engine 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 nove" further to the right notWith 
standing the reduction of the Vacuum applied to 
piston 32 due to the un covering of more of 
ports 23: Thus, as the engine. Speed: increases, 
ports 29 are gradually opened and finally valve 
28 is closed, Whereupon the engine is supplied 
With an: air-fuel mixture by the idling air-fuel 
passageway only. If, however, the engineis cold, 
orfor Some other reason the fuel mixture Sup 
plied by said idling air-fuel passage Waysis tem 
porarily inadequate tomaintain the idling speed 
of Said engine and the latter begins to Slowdown, 
the vacuum. applied to pistons 30 and º to hold 
Valve: 23 closed Wilbe reduced ºuntil spring 35 
Will causeºvalve 28 to openslightly Whereupon the 
previously described quick opening of said valve 
Will take place. Said quick openingiis highly-de 
sirable, in this case, because an enriched mixture 
is thereby supplied to the engine in time to pre 
vent stopping thereof, whereasif valve 23 opened 
too, sluggishly, the engine Would stop. " 

it Should be understood that I do. Inct con 
5 template the functioning of the auxiliary air-fuel 
pas83ge Way during idling under ordinary condi 
tions, but I do contemplate its use to automati 
cally enrich the fuel mixture supplied to the en 
gine Whenever the latter slows down to the point. 
Wherethere is danger of its stopping. El am thus: 
enabled to adjust the idling air-fuel passageway 
to. supply a rather lean mixture, relying upon 

Before the 
3. 

46, being determined largely by the position of 
cone 48 With respect to rod 49, it being desired to 
have member 16 start to raise slightly aftersten 
33 starts tomove to the right. 
Now, when the engine is rotated by some ex 

ternal meanas, a smal amount of a moderately 
rich air-fuel mixture Will be drawn through the 
idling air-fuel passageway hereinbefore described, 
said amount being regulable by valve 2. In 
additicinthereto, a richer air-fuel mixture Will be drawn through the auxiliary air-fuel passageway 
hereinbefore described. I do not contemplate 
any other air: or fue being supplied to said en 
gine for starting, although throttle 23 may be 
opened to draw an air-fuel mixture through the 
primary carbureting chamber if desired. Sup 
posing throttle 23 to be closed, When the engine 
starts and attains a slow speedwell bellow normal 
idling speed, the vacuum applied topistons 30, 3, 
and 32 moves said pistons to the right, as viewed 
in Fig. 3. I prefer to make piston 32 large in 
diameter in order that said movement may start 
at very low engine speeds, When the manifold 
vacuum is ratherlow. ... I , , 
The first result of said movement is tostartito 

raise member 6, but this is of no importance 
since throttle 23 is closed. At the Same time, 75 

the automatic enrichment thereof When neces 
sary to prevent stopping of the engine. This re 
sults in a saving of fuel, and italso inhibits the 
formation of carbon in the engine dueto the over 
rich idling mixture that Would otherwise be re 
quired to prevent stopping of said engine. 
"If" a loadshould be applied to the engine While 
the latter 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 inas muchas a richer mixture is 
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required by said engine under load. If throttle 
23 beslightly opened with the engine running at 
iding speed, the manifold vacuum will bethereby 
suddenly reduced by the admission of airthrough 
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 vaculum 
having the same efect Whether caused by the 
opening of throttle 23 orby the Slowing down of 
the engine: However, the enrichment of the fuel 
mixture supplied to the engine With throttle 23 
partially 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 enrichiment by caus 
ing member 6 to be lowered, as described. With 
throttle 23 closed, said memberis inefiective, but 
its efect increases as throttle 23 is opened, there 
by providing'an adequately enriched fuel mixture 



for rapid acceleration at al enginespeeds. Thus, 
in addition to the auxiliary air-fuel passageway 
controlled by Valve 28, member S is also efective 
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-. 
ture 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 mixtureis for rapid acceleration, and 
it would be Wastefulto enrich the mixture unnec 
essarily for slow acceleration. I, therefore, pro 
vide tube to apply the Vacuum existing about 
venturi 47 topiston 32 thereby to prevent opening 
of Valve 28 unaless themanifold Vacuum is reduced 
sharplyby a sudden opening ofthrottle 23. Aslow 
Opening of Said throttle thus resultSin a Slight re 
duction of the Vacuum applied to pistons 30 and 
3, but saidslightreduction does notipermitspring 
35 to open Valve 28 because of the Vacuum ap 
plied to piston 32 from venturi l7. Furthermore, 
if throttle 23 is opened Suddenly So that Valve 28 
is opened by Spring.35, member 6 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 undully 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 
Speedsby means of an auxiliary air-fuel paSSage 
Way. Said mixture is further enriched, When the 
manually controlled throttle is open, by a mem 
ber actuated by the control mechanism of Said 
auxiliary air-fuel passageway-both enriching 
means are actuated simultaneously. 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 
neans aire active. The result is that an enriched 
mixture is Supplied prompty for accelerating, 
and Said enriched mixture is maintained Until 
Said acceleration jS accCmplished Whereupon the 
normal, lean mixture is promptly restored. 
The Structure hereinbefore described consti 

tutes a satisfactory carbureting device exceptat 
high Speeds whereinitis defective in two respects. 
First, its capacity for supplying a suficient 
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 meansfor enriching, said fuel 
mixtre at extremely high Speeds are required, 
an enriched mixture being essential in order that 
the engine.nay reach.the highest speed of which 
it is capable Underload. I am aware that the 
dimensions of the means heretofore disclosed 
might be enlarged suficiently to supplyan engine 
With enough fuel, mixture. But Such enlarge 
ment Would result in low velocity of the air, at 
and inmediately above venturi 7 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 suficient sizeto supply the en 
gine at moderately low speeds thereby achieving 
Said high air, velocity even at low engine speeds. 
I then provide a secondary carbureting chamber 
for Supplying additional fuel mixtureathigh en 
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2,327,592, 
gine speeds. Furthermore, I increase the, air. 
Velocity at the Venturis, under certain conditions, 
by providing air restricting members therefor. . 
The aforesaid high air velocity at and above 

venturi.7is desired for two reasons. First, it 
produces a high Vacuum at the end 9a of tube. 
2), Which is the point at which the fuel begins; 
its major vaporization. It is well known that. 
liquid fuels vaporize more readilly under. Vacuum; 
indeed, the slow vaporization of said fuels atlow 
temperaturescan be fully compensated by a modº 
erate increase in vacuum. Second, high airve: 
locity tends to break up the fuel mechanically, 
preliminary to its vaporization, and to thoroughly 
mixthe same with the air. The great value of 
this function Will be apparent When it is cone 
sidered that the time available for the vaporiza 
tion of, liquid fuel, and its intermixture With air, 
in a carburetoris extremely brief. . . . 

Referring now to Fig. 8: Barrel 52-is similar 
to barrel 3, 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 i7. I prefer, however, 
to make venturi 53 somewhat larger than venturi 
l7 in order to Supply ample fuel mixture to saidº 
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 T, 
means by Which Said throttle 54 is so, controlled 
being hereinafter described. 
Above venturi 53 isla draft tube 55. Said draft 

tube is adapted to draw fuel from reservoir 
through tube 65 (see Fig. 6) and fuel metering 
orifice 57, a Small amount ofair being admited 
through air bleed 58. The means by which fuel 
is drawn into draft tube 55 difer in no vay fron 
those by Which fuel is drawn into draft tube. 4 
except, of Course, that diferent 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 6, but difering º 
therefrom, in the form which I prefer, in that it 
does not completely close the annular space be 
tWeen the ventúri and the draft tube, whereas 
member l6 does completely close the correspond 
ing Space. When fully lowered. Air restricting 
member 59 is adapted to be raised by yoke 60 
carried by rod 6 (see Fig. 8) which engages can 
62 afixed 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 israised. 

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 19 in 
Creases. With Said velocity in venturi l7, I utilize 
said vacuum to openthrottle 54, said velocity in 
venturi (7 thus indirectly causing said opening. 
Iapply 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 
topiston 32 in cylinder 45 for the purpose herein 
before described. Passageway 66 connects the 
lower end of tube 4 to cylinder 65 asis shownin 
Figs. 9, 5, and 6. Piston 64 is mounted on rod 67 
Which carries pin 68 adapted to engage slot 69 
in cam 62 to rotate the latter when said piston. 
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moves. Movement of said pistonis restrainedby 
spring 70 whºse compression is adjustable by 
screw 7. Phus, When vacuum isºapplied to cyl 
inder 85, piston 64 Willimove to the left, as viewed 
in Figs. 5 and-6, under atmospherie air pressetre 
applied to said piston through hole 72. As said 
piston moves to the left, pin 68. Will cause cam 
82 to rotate thus opening throttle 54 and lifting 
choke 59. 
I deen it important that screw 7 beso ad 

justed that spring 70 hasta certain basic com 
pression when no vacuum exists in teylinder 65, 
that is, I prefer said spring to press piston 64 
against the right-hand end of cylinder 65 asis 
shown in Fig. 5. Jºhen, when vacuum is applied 
to cylinder 65, piston 64 Will not inmediately be 
gin to move; it will remain stationary until the 
force dueto said vacuum exceeds said basic com 
pression whereupon a further increase of force 
due to said Vacuum Will produce noviement of 
said piston. Thus, throttle 58 Will be opened 
when -a predeterminedair velocity in venturi 47 
áis reached, and said predetermined force may 
be regulated by means ºf Screw '71. By Way of 
exangle, it maybe found that the primary car: 
bureting chamber hereinbefore described becomes 
inadequate to supplyits engine With air-fuelimix 
ture at automóbile speeds above 35 miles per 
h9utr. Screw " may.ithen ºbe adjusted -so that 
throttle 5% will beginito open at an automobile 
Speed cf 30 miles per hour, thus ºbringing into 
use the secondary carbureting chamber When it 
is needed. Then, las the speed of said engine is 
increased further, throttle 54 Will be further 
"opened and member 59 further-raisedºuntil, final 
ly, the full capacity of barrél 52 Wilbe available. 
"However theopening of thrattle 54iscontrolled 

primarily by the Vacuum surrounding venturi 
?, which is not necessarily proportional to ten 

gine speed. “Thus, the engine may operate at 
high speed with the automobile going downhill 
Withoutti es econdaryºcarburetingchamber being 
brought into use, because mantlally operated 
ythrottle:23-willºthen:ordinarilyberclosed, ornear 
ly ellosed, so that little.vacuum. Will exist'above 
it. preferighe se condaryºcarbureting chamber 
to be brought into use only When the engine is 
operating at high Speed and under suficientoad 
tc. overtaxºthe:primary garburetingehamber, and 
the means herein described Will achieve said re 
Stilt. The vacuum at Silisgan accurate indicator 
gf the 'peed for greater carburetor capacity. Et 
Will be understo Od that the idling air-fael pas 
sageway herein describedisaiso efective at high 
ser speeds, but cits capacity is necessarily limited. 

Ellave describedileans;for"Supplyingain:engine 
evith the proper quantity of fuel mixture atlow 
speeds and also at high-Speeds, but at extremely 
igh Speeds itis desirablesto enrich the fuel mix 
tureso supplied, Toachiieve this result, I cause 
the auxiliary air-fael passageway hereirabefore 
describedito bebroughtinto;use'ai said extremely 
high speeds. “This requires that Valve stem 33, 
and parts assembled thereon, move to the left 
from the position in Whichit is shown in Fig. 2. 

Asmentioned, atlow 'engine Speeds, ayº Con 
siderable opening of thrattle 23 Will cablse said 
valve ºsten to move to the left. However, gat 
moderately high engine Speeds, a substantial 
vacuum from venturiºs is appliedrito piston.32 
through tube:4 thereby'opposing said movement 
of sten 33, permitting it to move only When 
throttle 23 is suddenily opened. At extremely 
high ("speeds, the device las described thus far 
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upon a very Sudden Opening of throttle 23; ywith 
the normal vide open position of said thrattle 
23 and of thirottle 5 at, extremely high SpeedS, 
the auxiliary air-fuel passage Way Would not be 

5 brought into use, ywhereas it is desired that it 
function at top enginespeeds with the throttles 
open. As mentioned, the reason forthis difer 
ence is the application of vacuum to piston 32 
through tube:4. "Therefore, to permit Said aux 

10 iliary. air-fuel passageway to be brought into use 
readilly at¿high engine Speeds With throttles 23 
and354 open, I compensate for the aforesaid ap 
plication of vacuum to piston 32 through tube. 4 
by applying yzaguin also to the Other Side of Said 

l5 piston through tube (see Fig.:6). 
The Vacuum applied to piston 32 through tube 

44 is produced by the flow of air-fuel mixture 
through venturi:53, holes 73 connecting. Said tube 
to Said XVenturi. Since Said venturi is rendered 

20 operative by the opening of throttle 54 only at 
high-Speeds, its Vacuum canbe applied to piston 
32 only atsaid high Speeds. However, I dio not 
Wishisaidyacuum to become efective againstpis 
ston 32 ito enrich the fuel mixture Supplied to the 

25 lengine exceptat, extremely high Speeds; I donot 
Wishit to become efective at the moderately 
3loW Speed at Whichthrottle Sº Starts ºto open. 
This result is achieved through aperture 33 hav 
ing a boce suficiently large to permitatmos 

30 phelicairtobe efective:against Said piston until 
a grather high Vacuum is produced by Venturi 
53, that is, until extremely high engine Speeds 
are reached. It Will bezapparent that the speed 
gat Whidh an: efective"Vacuum is applied to the 

35 left-hand end of Spiston 32 may be regulated by 
Varying the bore:of aperture 43. 
With piston;32 renderedinefective atextreme 

¿ly high engine Speeds, spring 35 Will move stem 
33 to the left When throttle 23 °is opened, the 

40 Vacuum then efective against pistons 3 and 3 
being Suficient to.appose said spring. "This "re 
Sluts in tan enriched mixture for the engine at 
-externelly:high enginespeeds only When throttle 
23 is:open, Whichis the, desired resuit. Of course, 

45 the movement of stem 33 to the left not orily 
YOpenS Valve, 23 to make the auxiliary air-fuél 
2aSS3geWay: efective, but it al SO Howers irmember 
6 thus further enriching said mixture. 
Although Ihave described various pistons and 

50 cylinders for utilizing diferentair pressuresto 
Control the autornatic features of my invention, 
it Willibelunderstood thatsaid pistons and cylin 
ders night be replaced by any suitable form of 
diaphiraglor bellows adapted toproduce a sim 

55ilar result without departing from the principles 
Of Said in Vention. 
Although I have described members 16 and 59 

3.Sair restricting members, the principal func 
tign of these membersisto increase the velocity 

60 cofairin orderthat it may better serve to break 
lup mechanically and intermix with the gasoline, 
and to increase the Vacuum inmediately bellow 
draft tubes el and 55thereby, assuring complete 
"Vaporization of Said gasoline. 

Gain: . . . . . 
l. En a carburetor, a plurality of carbureting 

de Vices discharging into a common outlet, one 
of said de*Lices, constituting a primary device and 
anobber constitutinga secondary device, a man 

70 ktailly operated ºthrottle valve arranged in said 
primary "cievice, a normally closed auxiliary 
throtile"Valver arranged insaid secondary chari 
ber, neans operatively:actuated by pressuire fiuc 
tuations in said primary carbureting device oper 

Would permit stan 33 to move to the left Only 5 ratively engaging the throttle valve in said sec 
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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 
passage Way, Said Valve in One position adapted 
to engage said seat, said valve seat lying inter 
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9 
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 fron 
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 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 
follower 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. CHISHOLMI. 


