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 ATRCRAFT CARBURETOR AND FUEL SUPPLY SYSTEM

Application filed May 23, 1929. Serial No. 365,308.

This invention relates to means for sup-
plying fuel to aircraft engines, and more par-
ticularly to a fuel supply system and a car-
buretor adapted for use in such system where-
by an adequate and proper supply of fuel 1s
assured at all times, both when the aircratt
is flying in an upside down position and when
it is flying in an upright position. |

Carburetors are in use in which provision

10 is made for cutting off the supply of fuel to
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designed and of such capacity

the float chamber when an aeroplane carry-
ing such carburetor is in upside down . posi-

tion and the carburetor is, therefore, 1n
the float chamber being so
as to supply

inverted position,

fuel to the engine for an appreciable length
of time when the carburetor 1s inverted. In
such a carburetor, the ‘capacity of the float
chamber is necessarily limited and the period
of time during which the aeroplane can re-
main in an upside down position is corre-
spondingly limited.

While carburetors of the type referred to
have proved to be highly satisfactory in
many respects and during ordinary maneu-

vering, conditions may be encountered where

it is desirable or even essential that the aero-
plane remain in upside down position for a
much longer period of time than 1s possible
in using carburetors in which the supply of
fuel to the float chamber is cut off when the
carburetor is inverted. | -

One of the main objects of my invention 1s
to provide a carburetor having means where-
by the supply of fuel to the float chamber 1s
uninterrupted, and is at a proper rate to as-
sure satisfactory operation of the engine,
when the carburetor is inverted. Another ob-
ject is to provide means whereby sipply of
f1el to the carburetor in proper quantity to
assure continuous and satisfactory operation

of the engine, both when the aircraft is in 111

verted position and upright position, 1S Pro-
vided for. A further object is to provide a
fuel supply system, in conjunction with the
carburetor, in which the rate of supply of
fuel to the float chamber may be greater
when the carburetor is in upright position

than when it is in inverted position, so as to
assure adequate supply of fuel to the engine

the Hobbs ap

~ the engine tends to speed up

during positive acceleration thereof when the

aircraft is in upright position. Further ob-
jects and advantages of my invention will
appear from the detailed description:
In the drawings:
Figure 1 is a diagrammatic view of a fuel

‘supply system in accordance with my inven-
tion, the carburetor being shown 1n section
and semi-diagrammatically, the carburetor

being in upright position; :
Figure 2 is a view similar to Figure 1 but
with the carburetor in inverted position;
Figure 3 is a detail, on an enlarged scale
and in section of the valve cage and associat-
ed parts in upright position. '

In the copending application of Leonard
F. Hobbs for aircraft carburetor and fuel

supply system, Serial No. 347,808, filed March

18,'1929, there is disclosed a system and car-

buretor in which the carburetor is provided
with an inlet duct which comprises a restric-

tion of proper area to provide supply of fuel
at proper rate for operation of the engine ot

an aeroplane flying in upside down position.
The system includes means for supplying fuel
to the duct under constant pressure at such
time. While the system and the carburetor of
plication above identified has
proved to be highly satisfactory, in the main,
it is open to one objection. When an aero-
plane 1s flying in upright position and dives,

and if the fuel restriction referred to is made
of the right size for upside down flight, 1t
is too small to feed to the carburetor enough
gasoline at the increased engine speed which
obtains during a dive.

In order that a fuel supply system and
carburetor of the character above set forth
may operate satisfactorily under all cond1-
tions, provision must be made for supplying
fuel to the carburetor at one predetermined
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rate when the aircraft is flying in upside

down position and at an increased rate when

the aircraft is flying in upright position.

- It is the primary object of my invention to
avoid the objection above referred to and to
provide simple and eflicient meéans whereby
the rate of supply of fuel to the carburetor 1S
such, when the aircraft is in upside down po-
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sitlion, as to assure proper supply of fuel to
the engine at such time and, when the aircraft
1s in upright position, the rate of supply of
tuel to the carburetor is increased sufficiently
9 to assure proper supply.of fuel to the engine
during positive acceleration thereof such as
occurs during a dive. In its broader aspects,
my 1nvention comprehends any suitable
means whereby this difference in the rate of
10 supply of fuel to the carburetor at the times
stated can be accomplished, it being under-
stood that the particular means illustrated

and herein described is by way of example
~ chamber of the carburetor at proper rate to

only and 1s subject to variation.

15 The carburetor is designated, in its en-
tirety, by the reference character 1, and 1s
shown semi-diagrammatically. This car-
buretor comprises a downwardly opening air
horn or bell 2 from the upper end of which

20 extends a stack 8 in which is mounted a ven-
tur1 4. -

A throttle valve 5 is mounted in the upper
end of the stack above the venturi, and is op-
erated 1n 2 known manner. A main fuel noz-

25 zle 6 extends upwardly into venturi 4 and
communicates, by a restricted metering open-
ing or port 7, with float chamber 8.

This float chamber comprises a fuel inlet
passage 9 1nto the upper end of which is

80 screwed a sleeve 10 having radial ports 11
which open into the chamber 8. A bushing
12 1s secured in sleeve 10 and opens, at its
lower end, into a valve cage 13 which depends
from the sleeve into passage 9, this cage being

85 formed integrally with the sleeve as a reduced
element thereof. The valve cage 13 com-
prises a valve seat 14 adjacent the upper end
thereof with which coacts a ball valve 15
loosely mounted in the cage, the lower end of

40 which is closed by a screw plug 16. The cage
1s provided with a series of ports 17 disposed
below the valve seat 14 and a second series
of ports 18 disposed above the valve seat.
These ports open into the fuel inlet passage

45 9 and establish communication between the
same and the bore of the cage above and be-
low the valve seat. The bore of the valve
cage communicates with the bore of bushing
12 and constitutes, therewith, a fuel supply

00" duct which communicates with the fuel inlet
passage 9, the inner end of the bushing de-
fining a fuel inlet orifice through which fuel
1s admitted to sleeve 10 and thence, through
openings 11, into chamber 8.

5 When the carburetor is in upright posi-
tion, as in Figure 1, the ball valve 15 is in
the lower end of its cage so that the ports
17 and 18 are all effective to supply fuel to
the fuel receiving chamber 8. The combined

80 areas of the ports 17 and 18 are such as to
assure adequate supply of fuel at all times

when the aircraft is flying in upright posi-

tion, and particularly during positive accel-

eration of the engine such as occurs during
65 a dive. -

As will be noted more clearly from Figure
3, referring also to Figure 2, when the car-
buretor is inverted, valve 15 rests upon seat
14 thus closing the bore of the valve cage be-
tween the two series of ports 17 and 18, ren-

dering the ports 17 ineffective. The ports
18 are preferably somewhat smaller than the

ports 17, as illustrated, the total of the com-
bined areas of the ports 18 being sufficient to
supply fuel to the chamber 8 at a proper rate
to assure eflicient operation of the engine
when flying in upside down position. I thus
assure supply of fuel to the fuel receiving

assure eilicient operation of the engine at all
times, both when the aircraft is flying in up-
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side down position and when it is flying 1n

upright position and in a dive.

Lhe fuel inlet orifice defined by the upper
end of bushing 12 is controlled by a needle
valve 19 which is slidably mounted in sleeve
10.  This valve is connected, at is upper
end, by a pin and slot connection 20 to the
outer end of a float arm or lever 21 pivoted
at 22 for rocking movement. |

A float 23 is suitably secured to the other
end of arm 21 and serves, when the. carbu-
retor 1s 1n upright position as in Figure 1,
to actuate valve 19 so as to regulate the ef-
fective size of the fuel inlet orifice in ac-
]gordance with the fuel level in float cham-

er 8. -
An air vent passage 24 establishes commu-
nication between float chamber 8, at the top
thereof, and the main air passage of the car-
buretor, when the carburetor 1s in upright
position. When the carburetor is in inverted
position, this air passage is closed by a ball
valve 25, as in Figure 2, to prevent flow of

tuel from the float chamber through passage

24,

A main fuel supply tank 26 is disposed so
as to be above the carburetor when it is in
upright position, as in Figure 1. A fuel
pipe or conduit 27 extends through the bot-
tom wall of this tank and upwardly into the
same for an appreciable distance, the intake
of this conduit constituting the outlet of the
tank and being so disposed as to be sub-
merged 1n both positions of the carburetor,
that 1s, both when the carburetor is upright
as 1n Figure 1 and when it is inverted as in
Figure 2. The outlet end of this tube or
conduit 27 is suitably secured in the fuel sup-
ply or inlet passage 9. With the carburetor
i upright position, fuel from tank 26 can
flow by gravity through the conduit 27 and
into the float chamber 8 to replenish the fuel
supply therein. .

The normal fuel level, when the carburetor
1s In upright position, is at &, Figure 1. It
will be noted that top wall 8z of the float
chamber 8 is provided with an upwardly ex-
tending rounded portion 8% into which the
upper portion of float 23 normally extends.
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The air space @ in the cha,mber 8 is quite
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«mall relative to the body of fuel in this

. chamber. It will also be noted that the re-
' stricted metering opening or port 7 is dis-

10 T oy A
‘buretor in this position, the float operates to.

19

20

posed at about the central portion of the float
chamber and the space between the float 25
and the bottom wall 8¢ of chamber 8 is much
oreater than the space between the float and
the top wall of this chamber, when the car-
buretor is in upright position. With the car-

actuate valve 19 so as to regulate the effective
<ize of the inlet orifice in accordance with

the fuel level in the float chamber, as 1s known
in the art. o - |

- When the carburetor is,._in' inverted pési-'
tion, as in Figure 2, the tank 26 is disposed

helow the carburetor and, in order to assure
a proper supply of fuel to fioat chamber 8, 1t

is necessary to provide means for withdraw-

ing fuel from tank 26 and supplying it to the

29

30

A by-pass tube
advance of pump

float chamber. Various means may be pro-
vided for this purpose. I have shown, by
way of example, a gear pump 28 of known
type disposed in conduit 27. This pump may
he driven from the engine of the air-craft
in any suitable manner, and acts to with-
draw fuel from tank 26 and to force it
through conduit 27, beyound the pump, into
the fuel inlet passage 9 of the carburetor.

99 opens into conduit 27 1n

98. At its other end, this

 tube communicates with-a valve casing 30 1n
" which is mounted a spring pressed valve 31

35
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I find the pump 28 a
supplying fuel to passage

tion, as

which controls communication between con-

~duit 27 and valve casing 30, at the other side
~ of pump 28. A spring 52,
 holds the valve 81 seated,

which normally
is adjusted by a
screw 33 threading into the outer end of
valve .casing 80. The valve 31 opens out-
wardly from conduit 27 and the valve casing
20 and tube 29 constitute a by-pass to permit
reverse flow of the fuel around the pump 98.
satisfactory means of

continuous pressure on the fuel and, by prop-
erly adjusting the spring of valve 31, the
pressure to which the fuel in p

limits. -

When the carburetor is in inverted posi-
when the aircraft is flying upside
down, the air space &’ is between the body
of fuel in chamber 8 and wall 8¢ of this

chamber.
8 s0 as to be moved toward the wall 8¢ thereof,
thus moving the valve 19 into full open PoOS1-
tion, the opening movement of this valve
being limited by contact thereof with -top
wall 8a of chamber 8, as in Figure 2. Tt will

‘thus be seen that, in my carburetor, the fuel

inlet orifice is completely open when the car-
buretor is in inverted position so as to permit
supply of fuel to the float chamber.

In practice, the ports 18 are of such size,

inlet orifice to replenish _
8. this replenishing of the fuel In the fuel
9, as this provides

| ; assage 9 1s,
subjected can be of any desired value, within

50

The float 23 rises in the chamber

3

“and the 'spring 32 of valve 31 is so adjusted,

that the pressure in the float chamber, with
the carburetor in inverted position, is sub-
stantially atmospheric pressure and a slightly
rich mixture is supplied to the engine. The
rate of supply of fuel to the float chamber is
adjusted so as to equal the rate at which the
fuel is withdrawn from this chamber through
the fuel nozzle 6. This renders it possible
for the carburetor to supply to the engine a

proper fuel mixture to assure satisfactory op- -

eration thereof, when in upside down POSl-
tion, for an indefinite period of time. This

“adjustment of the fuel supply 1s, of course,

for a given altitude and, preferably, for full
engine speed at open throttle. By varying

the adjustment so as to vary the feed of fuel
to chamber 8, the altitude and speed at which

“the engine would operate satisfactorily can

be varied. Any given adjustment ot the fuel
feed, however, 1s intended for use at but qne
altitude and one engine speed. As stated, the
adjustment is preferably such as to permit of
the engine being operated satisfactorily at
high speed at a given altitude. | '

~ When the aireraft is in upright position,
the ports 17 become effective and the rate of
supply of fuel from passage 9 to the inlet
orifice controlled by valve 19 is greatly in-

“creased over the rate of supply of fuel to this

orifice when the carburetorisinverted. With
the carburetor in upright position, when the
aeroplane dives, positive acceleration of the
engine
drawn
than under normal conditions. _
“When this occurs, the valve 19 is opened
by float 28 and fuel is supplied through the
the fuel in chamber

receiving chamber in such manner as to as-
sire an adequate supply for the engine at
such time being rendered possible by the 1n-
creased rate of supply of fuel to the inlet
orifice due to the ports 17 being effective when
the carburetor is in upright position. I thus
assure highly efficient operation of the engine
at all times both when the aeroplane is flying
in inverted position and in upright position.

In order that fuel may be withdrawn from

‘tank 26, it is necessary to provide this tank

with a suitable vent. For this purpose 1
provide a vent tube 34 which opens through
the top wall of the tank and extends down-
wardly along the same with its lower end
in the plane of the bottom wall of the tank
when the carburetor is in upright position,
as in Figure 1, the upper end portion of this
tube being of arcuate or approXimately semi-
circular shape as at 34a. The .amount of
fuel in tank 26 is at all times such that the
outlet of the tank is submerged in both posi-
tions thereof. In Figure 1 the fuel level 1s
‘ndicated at o and in Figure 2 this fuel level
is indicated at 0. '

speed occurs so that the fuel 1s with-
from chamber 8 much more rapidly

70

15

80

85

90

93

100

105

110

115

120

125

130



20

25

0

1
v |

6O

4

What I claim is: .

1. In a fuel supply system for aircraft, a
carburetor comprising a float chamber hav-
ing a fuel inlet orifice, a valve controlling
the orifice, and a. float within the chamber and
having operating connection with the valve,
said float acting to hold the valve in open
position when the carburetor is in inverted
posttion, and means for supplying fuel to
the orifice at one predetermined rate when the
carburetor is in upright position and at a sec-

ond predetermined rate when the carburetor:

1s 1 1verted position. |

2. In a fuel supply system for aircraft, a
carburetor comprising a float chamber having
a fuel inlet orifice, a valve controlling the
orifice, and a float within the chamber and
having operating connection with the valve,
sald float acting to hold the valve in open
position when the carburetor is in inverted
position, and means for supplying fuel to the
orifice at one predetermined rate when the
carburetor is in upright position and at a
less rate when the carburetor is in inverted
position.

3. In combination in a fuel supply system
for aircraft, a carburetor comprising a fleat
chamber having a fuel inlet orifice. float con-
trolled means for regulating the effective size

‘ol the orifice when the carburetor is in up-

right position and for opening said orifice
when the carburetor is inverted, and means
tor supplying fuel to the orifice when the car-
buretor is in upright position and at a pre-
determined rate and for decreasing the rate
of supply of fuel to the orifice when the car-
buretor 1s inverted. |

4. In combination in a fuel supply system
for aircraft, a carburetor comprising a float
chamber having a fuel inlet orifice and a
tuel inlet passage, the chamber also having
a tuel supply duct communicating with. said
passage and leading to the orifice, float con-
trolled means for regulating the effective size
ot the orifice when the carburetor is in upright
position and for opening the orifice when the
carburetor is inverted, means for supplying
fuel to said passage in both positions of the
carburetor, and means for reducing the area
of communication between the duct and said
passage when the carburetor is inverted.

5. In combination in a fuel supply system
for aircraft, a carburetor comprising a fuel
rece1ving chamber, means for supplying fuel
to the chamber entrance at a predetermined
rate when the carburetor is in upright posi-
tion and at a less rate when the carburetor
1s nverted, and means for regulating the
entry ot fuel into the chamber only when the
carburetor 1s in upright position.

6. In an aircraft carburetor, a fuel receiv-
ing chamber comprising a fuel inlet passage,
a fuel inlet orifice, and a fuel supply duct
connecting the passage and the orifice, means
for regulating the effective size of the orifice

1,841,663

when the carburetor is in upright position
and for opening the orifice when the carbu-
retor is inverted, and means for reducing the
area of communication between the duct and
the passage when the carburetor is inverted.

7. In an aircraft carburetor, a fuel receiv-
ing chamber comprising a fuel inlet passage,
a fuel inlet orifice, and a fuel supply duct
extending from the orifice and having a plu-
rality of fuel inlet ports opening into the
passage, sald duct being otherwise closed and
all of the ports being open when the carbu-
retor 1s in upright position, means for regu-

lating the effective size of the orifice when

the carburetor is in upright position and for
opening the orifice when the carburetor is in-
verted, and means for rendering certain of
said ports ineffective when the carburetor is
inverted. -
3. In an aircraft carburetor, a fuel receiv-
ing chamber comprising a fuel inlet passage,
a bushing mounted in the upper end of the
passage and comprising a fuel inlet orifice, a
valve cage, said cage opening into the bushing
and comprising a valve seat and fuel inlet
ports above and below the seat and opening
into said passage, a valve in the cage, said
valve being seated when the carburetor is in-
verted and unseated when the carburetor is
in upright position, and means for opening
sald orifice when the carburetor is inverted.
9. In an air craft carburetor, a fuel receiv-
ing chamber comprising a fuel inlet passage,
a member secured in the upper end of the pas-

-sage and having an element depending into

the passage and comprising a valve cage pro-
vided with a valve seat and with inlet ports

‘disposed above and below the seat, a bushing

mounted 1n said member and opening at its
lower end into the upper end of the valve
cage, the upper end of the bushing defining a
tuel inlet orifice, means for regulating the
effective size of the orifice when the car-
buretor is upright and for opening the orifice
when the carburetor is inverted, and a valve
in said cage below the valve seat, said valve
being seated when the carburetor is inverted
and unseated when the carburetor is upright.

10. In an air craft carburetor, a fuel re-
celving chamber comprising a fuel inlet
passage, a member secured in the upper end
of the passage and having an element depend-
Ing into the passage and comprising a valve
cage provided with a valve seat and with in-
let ports disposed above and below the seat,
the ports above the seat being of less effective
area than the ports below the seat, a bush-
1ing mounted in said member and opening at
its lower end into the upper end of the valve
cage, the upper end of the bushing defining

a fuel inlet orifice, means for regulating the

b L

elfective size of the orifice when the carburétor
1s upright and for opening the orifice when
the carburetor is inverted, and a valve in said
cage below the valve seat, said valve being
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seated when the carburetor is inverted and
unseated when the carburetor is upright.
11. In an aircraft carburetor, a float cham-
~ ber comprising a fuel inlet passage, a sleeve
5 secured in the upper end of the passage and
comprising a depending valve cage provided
adjacent its upper end with a valve seat, said
cage having fuel inlet ports above and below
the valve seat, a bushing secured 1n the sleeve
10 and opening at its lower end into the upper
- end of the valve cage, the upper end of the
bushing defining a fuel inlet orifice, a needle
valve operating in the sleeve for controlling
the effective size of the orifice, float con-
15 trolled means for varying the opening and
closing of the valve when-the carburetor 1s
inverted, and a ball valve in said cage below
the seat therein, the ball valve being seated
when the carburetor is inverted and unseated
20 when the carburetor is upright.
- 12. In a carburetor having a fuel chamber
and a float therein, a valve controlled by the
float to regulate flow of fuel to the chamber
in the upright position of the carburetor and
26 to open the valve in the inverted position, a
fuel passageway to the valve, and means to
restrict flow in the passageway only when
the carburetor is inverted.

18. In a carburetor having a fuel chamber

30 and a float therein, a valve controlled by the -
float to regulate flow of fuel to the chamber
in the upright position of the carburetor and
to open the valve in the inverted position, a

~ fuel passageway to the valve, and a gravity

35 operated valve to restrict flow in the passage-
way only when the carburetor is inverted.

14. In a carburetor, a fuel chamber having
an .outlet valve, a float adapted to close the
valve .and permitting normal flow of fuel

40 when the carburetor is upright, said float
being designed to open the valve when the
carburetor is inverted, and means restrict-
ing flow to the chamber only in the inverted
position.

48 = 15. In a carburetor, a fuel chamber, means

for maintaining a constant fuel level therein
when the carburetor is upright and permit-
ting a variable level when the carburetor 1s
inverted, an inlet pipe to the chamber, and

50 means imposing a restriction in the inlet pipe
only when the carburetor is inverted. -

16. In a carburetor, a fuel chamber, means .
for maintaining a constant fuel level therein
when the carburetor is upright and permit- -

56 ting a variable level when the carburetor 1s -

- inverted, an inlet pipe to the chiamber, and a

oravity operated valve partially closing the - . o

~ Inlet pipe only when the carburetor i1s 1n-
verted. B
- 60 In witness whereof, I hereunto subscribe
my name this 18th day of May, 1929.
- JEPTHA MACKENZIE MILLER.
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