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The present invention relates /broadly to

“carburetors, and more particularly to a fuel

" feed for carburetors of the type adapted to
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be utilized with internal combustion engines.
It has heretofore been proposed to provide
fuel feeding jets having a vent opening to

the atmosphere. It has also been proposed .
to provide single jets each having a series of’

-openings effective as vents and adapted to be
successively uncovered in accordance with

the increasing demands upon the carburetor..

. Such constructions, while partially satisfac-
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tory for certain purposes and -at certain
speeds, have usually produced a so-called
“pad spot” requiring some form of correc-
tive device. i .

_ This invention relates particularly to_a
fuel feeding system comprising a plurality

of jets some or all of which are vented to

provide means for admitting air thereto an-

terior to the point of discharge, and in

_ which such jets as are vented have but a sin-
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gle air opening leading thereto. In this-
" manner, . the objections inherent in.a con-

struction -embodying the successive uncover-
ing of a plurality of vent openings to a sin-
gle jet are obviated. o

The foregoing and other objects together
with the advantages aTising therefrom, will
be apparent as. the invention becomes more
clearly understood by reference to the ac-
companying drawings and specification. It
will be understood that the drawings are
illustrative only of cextain preferred embodi-

ments of my. invention, and that changes.

. may be made in the construction and opera-

- the spirit of the invention or the scope -of-
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tion disclosed herein-without departing from

my claim.
In the drawings,—
Figure 1 is. a dilagrammatic view illustrat-

- ing one embodiment .of the present inven-
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‘of Figure 2;

tion;

Figure 2 is a view similar to Figure 1 illus-
trating another embodiment of my inven-
tion ; : p o

Figure -3 is a_ vertical sectional "view
through a carburetor of ‘commercial form
conistructed in accordance with the disclosure

 Figures 4, 5, and-6 are illustrative of dif-

ferent ‘types of jets which may be utilized

in aceordance ‘with my irvention;- »
Figure: 7.is a ‘pérspective view, partly in

section; illustrating ‘one form of fuel feeding

IX—IX of Figure 7.

ferred to and also to the amounts of

1922, Serial No. 550,360.

device, the jets being in assembled relation;

Figure 8 is a detail sectional view on the:
line VIIT—VTIII of Figure7; and

Figure 9 is a detail sectional view on line

By a series of experiments I have found
that the “bad spots™ hereinbefore referred to
are caused in an air vented jet carburetcr by
the irregular introduction of air within the
jet~ In the ‘given condition of-suction =t
which this bad spot occurs, the bubbles of
air
era’l%y comparable to the time interval be-
tween successive explosions. These spurts of
tuel form rich shots, while the bubbles of
air form lean shots. These successive shots
where the time interval is comiparable to that
between explosions, go to different cylinders.
This necessarily means a poor combustion
mixture in all of the cylinders, thereby caus-
ing the so-called “bad spots”. .This,condi-
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et into the fuel at intervals of time gen-

tion is more noticgable at one speed than an-

other, due partly to the time intervals re-
air pres-
ent in the emulsion. o

With the present invention, I effectively
overcome the objectionable effects of such
“bad spots”. The results accomplished may
be attributed:either to the formation, with

the present invention, of a bad spot having a ¥

less effect at any one time, by making the
emulsion constitute a less proportion of the
total fuel being fed, or by the intermittent
formation of such an emulsion and the dis-
tributing or attenuating of the resulting bad
spots over a longer total range, the emulsion
formed at any one tiine by transition from

80

one critical speed to another extending -

through a small range of suction, which
range cannot be maintained. Either or both
of these operations have the desired effect,
producing a fuel feed in which the bad spot

- 18 not felt.

' Before going into a detail description of
the présent invention, it may be stated that
with a simple suction jet.in a fixed air pas-
sage, the feed of fuel is a function of the
suction, the flow increasing as the suction
increases. The law of flow through a single
air vented jet, that is, a jet having a single.

" orifice for admitting air thereto anterior to

its point of delivery into the main air stream
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is discontinuous, and a change in the char- ..

~acter of the flow occurs when the suction at

the outlet has reached 4 value high enough
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to cause the level of the fuel in the atmos-

pheric well to uncover the air bleeding ori-
fice. This value of the suction I have called
a “critical suction”. The critical suction de-
pends on the vertical distance between the
point where the fuel is delivered into the
carbureting passace or chamber and the
point where air is admitted into the fuel
stream and on the relative size of thé feed
hole into the well and of. the restriction con-
trolling the outlet from the well. Tt will he
plain that if the feed hole to the well is very
Iarge, the level of the fuel in the well will
drop less for a given suction at the delivery
outlet than if thé feed hole is smaller.
Therefore, the value of this critical suction
may be varied at the will of the designer.
‘While the suction at. the delivery orifice is
lower than the critical suction, the flow fol-
lows the law of an ordinary simple suction
jet, and is equivalent to the flow through a
virtual jet, the opening of which is a func-

tion of the size of the fuel hole leadine into

the atmospheric well and of th~ size of the
discharge hole from the well. When the suc-
tion is higher than this critical suction, the
law of flow changes and is intermediate a
pure gravity flow and a pure suction flow.
Tf the well is widely opened to the zir. this
flow is practically due to the gravity alone,
but if the well opening to the air is re-
stricted, there will be some degree of suction
in the well and the flow of fuel therein will
depart from a true gravity flow. This de-

viation from the constant flow will depend

on the respective sizes of the discharge holes
fxl'lom the well and the opening to the atmos-
phere. :

Referring more particularly to Figure 1,

“there is illustrated diagrammatically a car-

. buretor comprising a constant level chamber
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2 having a fuel inlet 3 and a fuel outlet 4
adapted to supply. fuel through a calibrated
orifice. 5 to an atmospheric well or wells 6.
From the atmospheric well or wells, I may
provide at different levels a' series of fuel
feeding jets 7, 8, and 9 adapted to supply
fuel to the carbureting passage 10 of a car-
buretor. These jets may terminate in the
venturi at any desired point with respect to
the point of maximum constriction of the
venturi 11, but preferably at a point where
they are subjected to the pressure prevailing
in the region of maximum depression. The
carbureting passage 10 may be provided
with the usual air inlet 12 and with a con-
trolling throttle 18 of any desired construc-
tion. These jets usually extend a short dis-
tance above the level of the, fuel in the con-
stant level chamber. . _

With a cdrburetor construction of this
character, it will be apparent that when the
carburétor is under no suction, which con-
dition prevails when the motor is at rest, the
level of the fuel in the cousiant level cham-
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ber, the atmospheric well or wells, and all of
the jets, will be substantially the same.
Under low suctions, the fuel level in the at-
mospheric well or wells will be gradually
lowered until such a suction is reached that
the fuel level therein will uncover the dis-
charge orifice 14 to the jet 7. - Up until this
time, all of the jets will supply pure fuel
streams to .the carbureting pdssage. During
a short period, or a short range of speed,
the jet 7 will supply an emulsion of the char-
acter referred to. This emulsion will, how-

.ever, constitute but a small proportion of the

total amount of fuel being fed, as it repre-
sents buti-one of three of the fuel streams,

80

and the feeding of such an émulsion will -

only continue for a very brief period or until
such time as the level of the fuel in the at-
mospheric well supplying the jet 7 passes
below the orifice 14, After this time, the
jet 7 will feed air only to the_carbureting
passage. The suction at which the level of
the fuel in the atmospheric. well reaches the

85

orifice 14 may be termed the. “first critical .

suction”. I have found that until this suc-
tion is reached the flow from the fuel sys-

flow from an ordinary suction-controlled jet
connected to the constant level chamber by:a

passage sufficiently large to offer practically °

no restriction to the flow. The area of this
virtual jet depends upon the ratio of the
calibrated orifice 5 to the sum of the dis-
charge orifices 14, 15 and 16.. The size of
the atmospheric well feeding the jet has
practically no influence upon this flow when
a stable condition is reached, i. e., a con-
dition at which the Tevel of the fuel within
the well remains substantially constant. The
size of the well until such stable condition or
critical suction is reached is, however, of im-
portance as it determines the amount of ad-

ditional fuel which will be fed to the car-

buretor when passing from a lower to d

‘higher suction. This is true for the reason

that the flow from the atmospheric well
or wells, represented by the difference
between the higher and the lower levels
therein, is in addition to the normal flow.

If the transition from flower to higher

suction is' slow and gradual, this reserve
or additional flow will be spread out over
a longer time than if the transition is a sud-
den one. '

It will be apparent that in passing
through this critical suction, there is a sud-
den change from one law governing the flow
to a different law, as orifice 14 does not sup-
ply fuel any longer, and only air will pass
therethrough. The flow of fuel will then
be equivalent to the flow through a virtual
single suction jet, the size of which is de-
termined only by the sizes of orifices 5, on
one hand, and the sum of 15 and 16.on the
other. This second virtual jet is smaller than

o0

temr follows exactly the same law as the
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the first virtual jet and the tendency to in-
crease the richnessof the mixture is therefore
“counteracted. By the present invention I
not only provide a usable mixture, but auto-
matically maintain the proportions substan-
tially constant, whereby the efficiency of the
catburetor is increased. .

Continued operation of the motor being,
supplied by fuel from the carbureting pas-
sage 10, if kept at a substantially constant
- speed, will not materially affect the level of

the fuel in the atmospheric well beyond that

referred to. If, however, the throttle is
" opened wider and the speed of the motor is
15 increased, the suction, will -increase to such
an extent that the level of the fuel will be.
gradually lowered beyond the level produced
when operating at the first critical .suction.

If this condition is continued, a second criti-

20 cal suction: will be reached, at which the
discharge orifice 15 supplying the jet 8 will
be uncovered. Orifice 15 does not su{)ply
fuel any longer, and the flow of fuel will be
equivalent to the flow through a virtual

25 single suction jet which is of smaller size

than the second virtual jet which orifice 15
has - eliminated. At this time, the opera-

" tions which occurred at the first critical suc-

tion will be repeated. = Still further increase

0 in engine speed may result in the production

of a third critical suction at which the. dis-
charge orifice 16 supplying the jet 9 will be
uncovered. It is also obvious that the size
of the orifices may be so chosen that the

% third critical suction may be very high and

~ near the highest suction which- the motor
may .create. '
It will be obvious that the number of

“jets and wells may be varied, and that both
40 the area of the discharge orifices leading

‘thereto and the location of these orifices may

be changed. Preferably, the construction

will be such that with a carburetor of this
type the third critical suction would be very

45 high and in the upper limits of the suction

, range. ‘
A carburetor of this construction is effec-
tive for supplying a constant mixture of fuel
~and alr, as it is equivalent broadly to a car-
50 buretor having a single suction jet with a
metering orifice decreasing as the.suction in-
creases. In this respect it differs materially

" from the ordinary single suction jet car-

buretor having a flow which is a function
55 of the stction and which increases as the
suction increases. ’ . :
In Figure 2 I have illustrated diagram-
matically a carburetor embodying the prin-
ciples of construction shown in the Baverey
60 patent hereinafter referred to. In this con-
struction the float chamber 2’ delivers fuel
both to an atmospheric well 6’ and to a main
suction jet 17. The-flow from the constant
level chamber into the atmiospheric well is

St
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35 preferably through a calibrated orifice 5, tively, communicate with the atmospheric v13° -

as before described, anid the well is adapt-
ed to supply a compensating jet 18 through
a discharge orifice 19. In order to eliminate
the formation-of a “bad spot”, there is also
Erovided one or more jets 20 each adapted to
e supplied through a discharge orifice 21
from the atmospheric well. With this con-
struction, at the first critical spction the dis-
charge orifice 21 will be uncovered. At the
. second critical suction, if only one supple-
mental jet is provided, the discharge orifice
19 will be uncovered, and thereafter the
carburetor will operate.on the principle of
Baverey Patent No. 907,953 of Dec. 29, 1908:
It will be a pparent that the orifice 19 may be
so proportioned ‘as to delay this operation,
which .is .in accordancé with the ordinary

zenith principle, as desired: At the first’
L critical suction, however, there will bie a brief

period during which pure fuel -will be ‘sup-
plied in two streams while an emulsion sup-

ply 1s being supplied in a third stream from -

the jet 20. This condition is; as pointed outy
of extremely short duration; and immedi-
ately thereafter the jet 20 supplies only air.

- With both forms of the invention, it will
be apparent that there are. provided jets
each of which has but a .single air inlet,
whereby the flow through one of the jets
-may be varied without modifying the flow
through the other jets. Until the first criti-
cal suction is reached, the thrée jets all give
out pure fuel in proportion to. their dis-
.charge areas. After the first critical suc-
tion is reached, the first jet -will no longer
receive any fuel, but will discharge air only,
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as the other jets under higher suction are of .

sufficient capacity to take care of the fuel

flow into the atmospheric well. - The inven-
tion permits of a wide range of operation
by a variation in the respective areas and: lo-
cations of the different orifices whereby suc-
cessive operations can be made to vary both
in importance and in'position. For example,
by increasing the area of the orifice supply-
ing fuel into the atmospheric well or wells,
the richness of ;the mixture throughout the

106
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whole suction range will be increased, while

increase in the area of the upper discharge

orifice which is uncovered at the first crit-

ical suction will increase the richness at low

115

suction and will result in a lower critical

suction for this orifice.

In Figures 3,7, 8 and 9, there is illustrated ~

the commercial embodiment of a ca}'buretor
constructed in accordance with the disclosure

120

‘of Figure 2. In this construction, the jets .

17, 18 and 20 are illustrated as being of suc-
cessively larger diameters arranged one with-
in the other. The main suction jet 17 re-
ceives its supply of fuel through the channel
"22 having an area sufficiently Iarge to afford
pragtically no restriction to the flow there-
through; while the jets 18 and 20, respec-
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well 6/, having an opening 23 to the atmos-

phere, at successively higher levels. The well

6’ is illustrated as having a priming device
cooperating therewith comprising a quill 24
adapted to discharge into the carbureting
passage 10’ through an orifice 25 located
adjacent the throttle 13’.

By reference more particularly to Figure
7, it will be apparent that the nain suction
jet 17 is provided with a threaded enlarge.
ment 26 adapted to be screwed into position
in the vertically disposed interiorly thread-
ed opening 27 in the body of the carburetor.
After the jet-17 is in position, the compen-
sating jet 18 having a threaded enlarge-
ment 28 is then threaded into position.” Af-
ter this, the jet 20, illustrated as being in
the form of a cap jet, is also screwed into po-
sition. .This construction provides a com-
posite jet having a series of concentric an-
nular passages each adapted to supply fuel

" as set forth.

In Figures 4 and 7, the inner jet is illus-
trated as terminating below the outlet oritice
of the other jets. This construction is, how-
ever, not essential, and .in Figure 5 the jets
are illustrated as terminating in substantial-

1,852,850

1y the same platie, while in Figure 6 they are

illustrated as terminating in the reversed
stepped relation. The jets may be. modi-
fied to change the point of discharge in the
venturi as desired. =~ ‘ .

By the present invention, I am able to
overcome the objectionable features of the
“bad spot” as usually produced, and this
constitutes an important advantage of the
present invention. '

I claim: _

Tn a carburetor having a constant level
chamber and a carbureting passage, a ven-
turi in said passage, an atmospheric well
having a restricted connection directly to

said chamber, a fuel-feeding device adapted .

to deliver fuel throughout the entire range

of operation of the carburetor, and a plu-.

rality of other fuel-feeding devices adapted
to. separately receive fuel from said well

discharge the same within said venturi, sub-
stantially as described.

In testimony whereof I have hereunto
set nuy hand.

VICTOR R: HEFTLER.
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.only and at different levels and to separately -
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