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To all whom it may.concern:
Be it known that I, Mirorp G. Cmaxo-
LER, & citizen of the United States, and resi-

‘new and useful Tmprovement in Carbu-
retors, of which the following is a full,
clear, concise, and exact description, refer-
_ence being had to the accompanying draw-
10 ings, forming a part of this specification.
. . My ‘invention relates to carburetors for
_internal “combustion engines.  The earbu-
retor to ‘which my invention"is applied is

arranged for lifting fuel from a low-level -
18 supply tank to the float chamber of the car-’

buretor by suction derived from the suction
of the engine supplied by the carburetor. .
- It is well known that the power output
of an internal combustion engine is substan-
20 tially proportional -to the actual pressure of
the explosive mixture in the intake mani-
fold of the engine.. The nearer the pressure
of this mixture approaches atmospheric

pressure, the greater .the. power output of.

25 the engine, and the further this pressure

falls below atmospheric pressure, the less.

the power output of the engine. The car-
buretor throttle interposes a restriction to
the passage of air into the engine manifold,
capable of creating a high depression in the
manifold, and thus depriving the engine of
power.  With the throttle wide open every
restriction in the intake passage creates a

certain depression jn the pressure of the’

. 38 mixture in the intake manifold, and thus
deprives the engine of a. portion of the
power which it would develop were it not
for the restricted intake. My invention re-
lates to a carburetor in which means is pro-

40. vided for securing a depression sufficient. for
lifting fuel from a low-level supply tank to
the carburetor without unduly restricting
the passage leading into the carburetor.

- My invention relates further to a means

4 for delivering fuel to the inrushi 1 . ;
% air ot 5 Doint the. middle o umn_v communicated - with -the space back of the

of air at a point near the middle of the
column so that the distribution of fuel and
air will be substantially uniform. - This is
accomplished, as will be more fully herein-

80 after pointed out, by arranging the dis-
charge end of the fuel delivery tube so that
_-it ‘moves across the air intake opening, at

_ ' substantially  one-half the. rate that the

_ Opening in g in area.” -
8 My mvention is illustrated in the accom-

the movable delivery nozzle.

panying drawings in which like reference
numerals designate like.parts throughout -

» ‘the several views, in which—
dent of Chicago, in the county of Cook, and
8 State of Illinois, have invented a certain

Figure 1'is a side elevation partially. in
section; _ .

Figure 2 is a vertical section; =

Figure 3 is a perspective of the movable
shoe, and its associated cam showing their
relation to the fuel lifting Venturi tube, and
© Figure 4 is a horizontal sectional view
taken on the liné. 4—4 of Figure 1 showing
the mechanism for introducing the fuel into -
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. -Figure 5 is a section taken on a broken
lane to show the fuel passageway from the
ottom of the float chamber to the,induc-
tion passage. L S
Referring first to Figure 1, the carburetor

‘body comprises two main castings 6 and 7,
‘the casting 6 including the principal por-

75
tion of the induction passage and also the
float or fuel chamber, specially indicated
at 8. ' The casting 7 is a fillet lying between
the -two- wings 10 and 11 which constitute
parts of the main casting 6. These two
wings are internally milled with parallel’
inner walls, the spacer 7 serving to hold the
free ends of the wings in accurately spaced-
relation. Between the wings 10 and 11 is a
shoe 14 pivoted at 15, the shoe having oppo-

‘site parallel faces which clear the inner side

walls of the wings 10 and 11 by about 2/1000

~of an inch, so that the space back of the

shoe is substantially. enclosed and so that
the shoe may act as.a piston swinging abouit
its pivot 15 to open and close the  induction

90

‘passage: The shoe is preferably made hol-

low. and ‘between a boss 17 within the hol-
low of the shoe and the: spacer 7 is a spring
18 which tends to hold the shde in the posi-
tion to close the induction passage. The
shoe is provided with openings 20 leading
between the induction passage and the

space back of the shoe, through which the

suction of the ‘induction passage may be 100 -
shoe for opéning the shoe. The opposite
wall 21 of the induction passage is prefer-
ably formed substantially semi-cylindrically
at the point 22 and gradually blends from
this semi-circular  cross : section into a.
straight cross section at the point 23, so
that. the induction passage has 4 generally
flaring shape of substantially theéjsame pro-
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portion as a Venturi tube, the shape being 110
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such that no matter what the position of the
shoe may be, the point of least cross-sec-

-tional area of the intake passage lies ap-

proximately at the point 23.

Within the induction passage is the usual
throttle 25 which is manually controlled for
varying the power output of the engine.
Slightly anterior to this throttle and cen-
trally positioned within the induction pas-
sage is the pivotal end 26 of the movable
fuel nozzle 27. This nozzle receives its fuel
from 4 Venturi tube 28, shown in section in
Figure 4, the nozzle being pivoted upon the
discharge end of the Venturi tube and upon
the pivot screw 32 which passes through the

side wall of the housing 6. By means of a -

link 29 pivotally attached to the nozzle 27
at 30 and to the shoé 14 at 31, the nozzle is
caused to partake of the movement of the
shoe to such an extent as to' maintain the
deflector 33 which is carried by the movable
end of the nozzle 27 substantially midway
between the shoe 14 and its opposing wall 23
for all positions of the shoe, the purpose of
this being to inject the mixture of fuel and

- air which passes out of the hollow side of
- the deflector 33 into the middle of the stream.
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" of the float chamber.
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of incoming air. :

Fuel is delivered to the ports 35 in the
nozzle Venturi tube 28 through a passage
36 which leads to the lower part of the float
chamber 8, this passage being provided with
a plug 37 having a properly sized opening
through it to furnish the right amount of
fuel for a combustible mixture. The upper
space of the float chamber 8 is maintained
at a depression below atmosphere for the
purpose of lifting fuel to the float chamber
from a low level supply tank. The depres-
sion for this purpose is derived from the
throat of a very small Venturi tube 39,
shown in section in Figure 3, through a com-
municating passage 40 which connects be-
tween the annular space 40" around the
vacuum Venturi tube, and the upper space
The Venturi tube 39
is drilled eccentrically, so that when rotated
within the housing 41, the discharge end
of the Venturi tube will be caused to change
its position with respect to the pivot 15 upon
which the shoe 14 1s supported. The shoe
14 is provided with a cam 43 which is cut
so that its edge 44 intersects the discharge
opening of the Venturi tube 89. The rota-
tion of the Venturi tube 39 causes the edge
of the cam to cut off greater or less propor-
tions of the opening to permit greater or less
amounts of air to pass through the Venturi
tube. By the rotation of this tube, the mix-
ture may be made rich or lean, since the
amount of air passing through this small
Venturi tube controls the amount of suec-
tion on top of the fuel in the float chamber.
The greater the suction on the top of the
fuel 1 the float chamber, the less the fuel

1,528,818

feeding differential and, therefore, the leaner

the mixture. A
The edge 44 of the cam 43 is contoured to

suit the particular engine supplied by the

carburetor. The spring 18 and other parts
of the carburetor are selected .to give a sub-
stantially constant proportionality of fuel
and air, but if this proportionality is not
exactly what is desired to provide a perfect
mixture under all conditions, then the rich-
ness at certain engine speeds can be governed
by slight changes in the shape of the cam
edge 44, as very few thousandths of an inch
taken from or added to this cam changes the
mixture proportions a noticeable amount.
The Venturi tube 89 is also provided with
an opening 46 adapted to register with an
opening 47 when the Venturi tube is rotated

.to an extreme position. When these two

openings 16 and 47 register, an atmospheric
communication is completed to a point be-
hind the shoe 14 which relieves the suction
back of the shoe and causes the shoe to par-
tially close. This may be done in starting
a cold engine, at which time an extremely
rich mixture is needed. :
In the operation of this carburetor, the
suction produced by the rotation of the
engine draws air through the nozzle Venturi
tube 28 which in turn draws a mixture of
fuel into this nozzle through the openings
35. This mixture of fuel and air is carried
through the movable nozzle 27 and dis-
charged into the induction passage just
above the deflector 83.

causes a flow of air through. the small Ven-
turi tube 39, thus creating a suction on the
surface of the fuel in the float chamber for
lifting fuel from the low level supply tank
to the float chamber. Mechanism within the
float chamber of ordinary construction main-
tains a substantially constant level of fuel
thérein. When the throttle 25 is opened to
a greater extent than .that for idling an
engine, the increased suction in the induc-

At the same time,
the suction within the induction passage -
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tion passage of the carburetor is communi-

cated through the passage 20 to a point be-
hind the shoe 14 and thus causes the shoe
to open to such an extent that the suction
in the induction passage is prevented from
increasing as rapidly as it otherwise would,
this being controlled by the pressure of the
spring 18 which tends to hold the shoe in
its closed position. The openings 20 each
being located at the point of high local de-
pression in the induction passage, the suc-
tion behind the shoe 14 will increase much
more rapidly than the rate of increase of
suction in_the largest part of the induction
passage, thus substantially overcoming the
gradually increasing resistance of the sprin

18 as it becomes more and more.compressed.
By reason of this action, the suction in the
induction passage of the carburetor at a
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point just anterior to the throttle 25.is pre-
vented from very materially increasing as

" the volume of air through the induction

10
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passage increases. It is necessary that the
suction in the induction passage increase to
some extent to insure stability in the mov-
ing parts of the carburetor, but it is desir-
able for securing the best power results that
the depression in the induction passage be
not too greatly increased for the higher
engine demands. S

As the shoe 14 opens to its various posi-
tions, the swinging nozzle 27 is caused to
follow so that the fuel is delivered at the
central part of the stream of incoming air,
there being substantially the. same space
maintained between the deflector 83 and the
surface 28, as between the deflector 33 and
the shoe 14 for all positions of the shoe.

This feature of my invention providing

means for delivering fuel to the central part
of the incoming stream of air is in no wise
limited to a carburetor for lifting fuel from
a low level supply tank, and may be used
with a carburetor in which the upper sur-
face of the float chamber is open to atmos-
phere as well as in the present type of car-
buretor in which the upper space of the

float chamber is sealed against external at--

mosphere. :
Although my invention is shown and de-
scribed with respect to the details illus-
trated on the accompanying drawings, it is
to be understood that I do not wish to be
unduly limited thereto, certain modifications
being possible without departing from the
spirit.or scope of my invention.
I claim: '
. 1. In a carburetor, the combination with
an induction passage having a fixed wall, of

.ab}iivoted shoe constituting an opposite mov-
a

able wall, a fuel delivery tube pivoted with-
in the induction passage and:extending to-
ward the anterior opening into the induc-

tion passage, a deflector carried on the end.

. of said tube, and means to cause said tube

and its deflector to move about its pivot to
hold said deflector and the movable end of
the tube substantially midway between the
fixed wall of the induction chamber and
said pivoted shoe for all of the various posi-
tions of said pivoted shoe. ‘

2. In a carburetor for lifting fuel from a
low level supply to the level of the carbu-
retor, the combination with a Venturi tube
for creating the fuel lifting suction, a shoe
constituting a wall of the carburetor induc-
tion passage and also serving as a piston,
a housing for said shoe serving as a suction
chamber for opening the shoe, a passage con-.
necting said housing with the induction pas-
sage of the carburetor, a second passage
adapted to connect said housing with atmos-
phere, said second passage being normally

. closed by a part of said Venturi tube, said

Venturi tube being provided with means for

opening said second passage when the Ven-

turi tube is rotated to a predetermined posi-
tion, and ‘means for delivering fuel to said
induction passage.
. 8. In a carburetor, the combination with
an induction passage, means for varying the
size of the opening through said passage, a
fuel and air delivery port located at sub-
stantially the most constricted point in said
passage, a Venturi tube for creating a mix-
ture of fuel and air, and a tubular connec-
tion extending from said Venturi .tube in
a downward %irection to said fuel and air
delivery port, substantially as described.

4. In a carburetor, the combination with
an induction chamber of a primary mixture
passageway lying longitudinally within the

induetion -chamber, a Venturi tube serving

as a fuel nozzle discharging into said pri-
mary mixture passageway, a discharge ori-
fice ‘for said passageway where the primary

‘mixture discharges into the induction cham-'

ber, the point at which the primary mixture
enters the primary mixture passageway be-
ing nearer the engine to be served by the
carburetor than the point at which the pri-

‘mary mixture discharges from the discharge

end of the primary mixture passageway.
whereby the mixture is caused to flow in one
direction in the primary mixture passa%le-
way and in the opposite direction in the
induction chamber. - -
In witness whereof, I hereunto subscribe
my name this 23rd day of July,-1920.
MILFORD G. CHANDLER.
Witnesses:
Ep~na V. GusTarson,
Axorew WINTERCORN,
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