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o the components of that dewce in thetr normal at—rest_ -
posmons - .

FIG. 2 is a Verttcal seetron through the Venturr rrng of |

' an engine, -

- device of FIG. 1, and it shows the cornponents of that ) .' ,'

FIG. 3. is another 10ng1tud1nal sectlon through the

- device in their running posurons and

This invention relates to nnprovemeuts in fuel-han—' o

- dling devices. More particularly, this invention relates to

uuprovemeuts 1mn devrees that 1n3ect fuel 1nto the atr' .

~ stream of an engine.

It is therefore an oh]ect of the present 1nventron to -

10

| provrde an nnproved dewce that 1n]eets fuel mto the -

atr stream of an engme

tion disclosed a:nd claimed 1n my. co-pending patent ap-

~ plication Serial No. 1,258 for Fuel-Handling Devmes

which was filed January 8,, 1960, now abandoned

It is desirable to use a positive pressure to mtroduce"

fuel into the air siream of an engine rather than to rely
upon the ability of that air stream to aspirate the fuel

FIG. 4 is a sectional view through the devree of FIGS

1 and 3, and it is taken along the plane indicated by the

_ltne 4—4in FIG. 3. |
Referring to the drawmg in detaﬂ the numeral 10 gen-_-. :

_erally denotes the housing for a fuel-handhng device that
" is made in accordance wrth the prmcrples and teachlngs -

of the present invention. That housing is generally pris-
A 1B
This invention is a eonttnuanon—m—part of the 1nven- |

matic in elevation and in plan.  An elongated recess

12 is provided in the upper part of that housing adjacent

- the right-hand end of that housing, and that recess opens

20

to the upper face of that housing. A cylindrical bore |

50 is provided in the lower part of the ‘housing 1@ aud |

that bore communicates with the recess 12.
A bracket plate 14 tests upon the upper face of the

- housing’ 10, and that bracket plate overlies the recess

from jets mounted in that air stream. In recognition of

- that fact, a number of devices have been proposed which

would mtroduce fuel into the air stream of an engine
under a positive’ pressure. However, several of those

devices tended to “flood” the engine durrng the start--
- Any such “fooding” is ob]eetlonable,._"

ing of the engine.

‘and it is avoided by the fuel—handhng device provided
by the present invention.

uve pressure ‘and 'vet avoids “flooding™ of that engine.

It is therefore an object of
the present invention to provide a device that introduces
fuel into the air stream of an engine by means of a posi-

25

12. That bracket plate has a generally circular recess : -
13 in the upper face thereof, and an opening 15 extends =
| downwardly through' that bracket plate from that recess.

 The opening 15 communicates with the recess 12 in the
- housing 10. - Where the housing 16 is narrow, the sides

 of the bracket plate 14 may project beyond the sides of -

- that housing.” The bracket plate 14 has an upwardly-

30

It is important that a device which introduces fuel into

~ the air stream of an engine be capable of providing
- an’ accelerator pump action.

ate or to overcome increased 1oads. For example an

accelerator pump action is needed When the engine 1S

| - Such ‘action is needed to
_assure the supplying of suﬂietent fuel to the engine to

enable that engine to apply the power needed to acceler-

35 -
' 14 has a- downwardly-depending: pivot stud’ 16 adjacent
 the left-hand" end thereof, and . that pivot stud extends .

projecting eyhndrlcal boss 20 adjacent the right-hand

"~ end thereof. That boss has a threaded recess 22 on the -
- bottom thereof has a threaded recess 23 in the top there-
~ of, and has a passage 24 conueetmg those recesses.

The
diameter of the passage 24 is smaller than the diameter
of either of the recesses 22 and 23. The 'oracket plate

into the recess 12.- A horlzontally-drreoted pivot ‘18 is

40

 to be speeded up or is to be subjected to a heavy addi-

tional load. The present invention provides a fuel-han-
: dhng device that has an accelerator pump action;: and it
is therefore an objéct of the present invention to pro- -
vide a device that can introduce fuel into the air stream *
of an engine by means of a positive pressure aud that |

-' provrdes an accelerator pump action.

It is important that a device which 1ntroduces fuel 1nto---"
the air siream of an engine have a metering system.

to regulate the fuel when the engine is idling, and that

it also have a second metering system to regulate the .
fuel when the engine is running. Furthermore, it is im-

50

portant that the two metering 'systems be. capable of

individual adjustment.  The present -invention provides

a device that can introduce fuel into the air stream of.
~ an engine by means of a positive pressure, and that has
individually different and 1nd1v1dua11y ad]ustable 1d11ng

. and running systems.

55 o
. ing the upper end thereof reduced in diameter, extended:

' Other and further ob]eets aud advantages of the present

of the drawing and aeeornpanymg description.

ing and accompanying desorrptton are for the purpose
of illustration only and do not limit the invention and
| that the invention Wlll be deﬁned hy the appended c1a1ms
In the drawing,

FIG. 11 a longltudlnal section through a fuel—hau—-- 70
dhncr devn:e that is made in accordance with the princi-
ples aud teachings of the present uwentlon and it shows

upper. cup-shaped washer ‘and then riveted over.

~invention should become app arent from an exannnatron - 60

 is rotatably mounted on-the pivot i8..

- supported- by the pwot stud 16 ad]acent the lower end or

that stud.

A eyhnder 25 has a threaded upper end aud has a

" recess 27 in the bottom. thereof, - A passage 29 is pro-
~ vided.at the center of the cyllnder 25, and that passage
~ coacts’ with the ‘recess 27 to form 'a seat 26. - Ports

4.5
and those ports extend radially outwardly from the recess
~+ 27. The threaded upper . ‘end -of the

31 are provided in the side walls of the cylinder 25,

cylinder 25 fits
into the recess 22 in the bracket plate 14; and ‘wheh

that threaded upper end is within that recess, the passage -

29 is aligned with'the passage 24. |
A flexible diaphragm 28 of circular conﬁguratlon over-

 lies the portrous of the bracket plate 14 which define :
the recess

13 Consequently, that diaphragm consti-
tutes. a flexible closure for that recess.

directed rod 39 is secured.to the dlaphragru 28 by hav-

upwardly through a cup-shaped washer -and through a
central opening 1N ‘the . diaphragm 28 and through an

The

lower end of the rod 30 extends downwardly into the o
- recess 121 housing 10 and extends downwardly through-

In the drawing and accompanying description, a pre- """ an opening, not shown, in an elongated lever. 32 which’

ferred embodiment of the present invention is shown
and described but it is to be understood that the draw-'

‘A shallow groove

~ is provided in. the rod 30 adjacent the bottom thereof,
65 |
~ 36; and that fastener underlies. the lever 32. An upward-

and that .groove accommodates a hairpin-like fastener

1y extending abutment 34 is provided on the right-hand -

“end of the lever 32, and that abutrnent is-in register- .
with, and can extend part way into, the recess 27 of the - |

cylinder..25. ~That - abutment holds a ball 35 in the
recess 27, -and. it. can move upwardly to move that .
hall into engagernent wrth the seat 26 to prevent the .

A vertically- -
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flow of fuel through the passages 24 and 29 into the

recess 27. |

A helical compression spring 38 is telescoped around
the rod 30; and its upper end bears against the cup-
- shaped washer that abuts the lower face of the dia-
phragm 28. The lower end of the spring 38 bears
against the upper face of the lever 32 ‘and urges that
lever against the fastener 36. The spring 38 and the
fastener 36 permit ready rotation of the lever 32 relative
to the rod 30 while avoiding lost motion between that
rod and that lever. |

A generally cup-shaped bracket 49 is mounted above

the diaphragm 28, and that bracket preferably is circular.

In configuration. The bracket 40 has a horizontally-di-
rected flange that overlies and engages the outer portions
of the diaphragm. 28. Fasteners 42 extend downwardly
‘through the flange of the bracket 40 and through the outer
portions of the diaphragm 28, and then seat in threaded
openings in the bracket plate 14. Those fasteners fixedly
secure the diaphragm 28 between the bracket plate 14
and the bracket 40 and provide an air-tight engagement
between the diaphragm 28 and the bracket plate 14 and
between that bracket plate and the housing 10. The cup-
shaped bracket 40 has a threaded passage 44 adjacent
‘the center thereof, and that passage accommodates a
threaded plug 46. That plug has a recess in the under
side thereof which accommodates the upper end of a
helical compression spring 47. The lower end of that
spring bears against the cup-shaped washer at the upper
face of the diaphragm 28. A slot will preferably be pro-
~vided in the upper end of the plug 46 to accommodate a
screw driver; and that screw driver can be used to rotate
the plug 46 relative to the bracket 40 and thereby adjust
the force which the spring 47 will apply to the dia-
- phragm 28. | | -

A tube 48 has a threaded lower end, and that lower
end extends into the threaded recess 23 of the cylindrical
boss 20 on the bracket plate 14. The other end of the
tube 48 will be connected to the outlet of the fuel pump
of the engine. @ |

The recess 12, the bracket
the lever 32, the ball 35,
38 and 47 are comparable to corresponding parts in my
Letters Patent No. 2,774,374 for Pulsation Smoothing
Valve. Those parts regulate the pressure on the fuel with-
1 the recess 12, and thereby contribute to the operation
of the fuel-handling device provided by the present in-
vention, but they are not per se a part of that invention.

The lower end of the cylindrical bore 50 is conti guous
with a large recess 52, and that recess opens to the bottom
face of the housing 10. The recess 52 will preferably
be cylindrical in configuration. A cylindrical insert 54
1s dimensioned to fit within the bore 50 with a press fit;
and that insert has a recess 56 extending upwardly from
the boftom thereof. A reduced diameter passage 58
extends upwardly from the upper end of the recess 96,
and that passage and that recess coact to define a seat 60,
The passage 58 opens into a threaded recess 62 which IS
larger in diameter than is the passage 5 8; the diameter of
the recess 62 generally approximating the diameter of
the recess 56 in the lower portion of the cylindrical in-
sert 54. A retainer 67, as for example a rim with a
number of inwardly-directed fingers, is set in the recess
62; and that retainer underlies and supports a ball 65.
The threaded recess 62 also accommodates a threaded
cage 64, and that cage has a frusto-conical seat 66 adja-
cent the top thereof. That seat 66 can be engaged by the
ball 65 to prevent movement of fuel upwardly through
the passage 58. The ball 65 will nonmally rest upon the
retainer 67 and be below, and out of engagement with,
the seat 66; but that ball can respond to any upward
movement of fuel through the passage 58 to engage the
seat 66 and thereby prevent any further such movement.

The numeral 68 denotes a valve element which has a

plate 14, the d-i?aph_ragm 28,

10

15

20

29

30

30

by the bracket 72 and the lower face of

40

the bracket 40, and the springs

45

o)

- position shown by FIG. 3.

51

60

6o

70

frusto-conical upper end. That upper end can engage 7

- engagement with the outer portions

bottom of the rod 76, and

4

the seat 60 and keep fuel from passing downwardly
through the passage 58, or that upper end can move down-
wardly away from that seat to permit fuel to pass down-
wardly through the passage 58 and enter the recess 52.
The lower end of the valve element 68 rests upon the
upper end of a rod 76, and that rod extends upwardly
through a flexible diaphragm 76. The upper end of the
rod 76 has a reduced diameter poriion; and that reduced
diameter portion extends upwardly through a cup-shaped
washer and through the diaphragm 70 and through an
upper cup-shaped washer and is then staked or otherwise
secured to that upper washer. The reduced diameter por-
tion of the rod 76 projects a short distance above the
top of the upper cup-shaped washed. The outer por-
tions of the diaphragm 7¢ underlie those portions of the
housing 10 which define the recess 52.

- A cup-like bracket 72, that is preferably circular in
plan, is provided with a horizontally directed flange: and
that flange underlies the outer portions of the diaphragm
70. Fasteners 73 extend upwardly through the flange
of the bracket 72, extend upwardly through openings in
the outer portions of the diaphragm 70, and seat in
threaded openings in the housing 2. Those fasteners

fixedly secure the bracket 72 to the housing 10: and

those fasteners enable that bracket to hold the diaphragm
70 1n sealing engagement with the housing 10, and those
fasteners also hold the flange of that bracket in sealing
of the diaphragm 70.

The bracket 72 has a vertically-directed passage 74

through it, and a bushing 75 is located within the passage
74. The rod 76 extends through and is guided by the
bushing 75, and that rod is freely movable relative to
that bushing. A flange or plate 78 is provided at the
that flange or plate is disposed
a short distance below the bottom of the passage 74 in
the bracket 72. An L-shaped outlet fitting 82 is provided
on the bracket 72, and that outlet fittin g has a passage
through it which communicates with the space defined
the diaphragm
70. A tube 84 extends from the outlet fitting 82 to the
venturi ring 150 of FIG. 2 which has the lower end there-
of secured to the intake manifold of the engine.
A helical compression spring 77 surrounds the portion
of the rod 76 intenmediate the passage 74 of bracket 72
and the cup-shaped washer at the lower face of the dia-
phragm 70. That spring biases the rod 76 upwardly
relative to the bracket 72, and it will normally cause that
rod to hold the valve element 68 up in engagement with
the seat 60. However, that spring can yield to permit
movement of the rod 76 downwardly and thereby permit
movement of the valve element 68 downwardly to the
The engagement between
the rod 76 and the bushing 75 in the passage 74 of bracket
72 will be close enough to limit in-leakage of air but will
not be so tight that it will prevent ready movement of
that rod relative to that bushing.

The numeral 86 denotes a pivot bracket which 1S car-
ried by the housing 1€, and a pivot 38 is carried by that
pivot bracket adjacent the lower end thereof. A lever
90 is rotatably supported by the pivot 88, and that lever
extends to the left from the pivot 88. The lever 90 has
a lot 92 therein, as shown by FIG. 4, and that slot ac-
commodates the lower end of the rod 76 but 1s smaller
than the flange or plate 78. The upper end of the rod
76 will be telescoped through the slot 92, through the
bushing 75, and through the spning 77 before it passes
through the cup-shaped washers and the diaphragm 70.
The lever 99 has a downwardly-extending, rounded pro-
tuberance 109, and that protuberance is initially spaced
above, but can be moved downwardly into engagement
with, the flange or plate 78 on the bottom of the rod 76.

The numeral 94 denotes 4 pivot bracket that extends
upwardly from the upper face of the housing 10, and
that bracket is adjacent the left-hand side of the cup-
shaped bracket 40. A horizontally-directed pivot 96 is




o 5
supported by the bracket 94, and that pivot rotatably
‘supports & lever 98. That lever will be suitably - con-

8,102,152 -

nected to the accelerator pedal or to the hand throtile

- of the engine with which the fuel-handling device of FIGS.:
1 and 3 is used. The lever 98 has a rounded protuber-

ance 181 projecting downwardly therefrom at a poini to

the left of the pivot 96. That lever has a lever 104 ro-

tatably secured to it by the pin joint 19Z; and that pin

the offset 134; and that passage extends to the recess
108. A passage 138 extends to the left from the recess
126, and that passage communicates with a threaded re-

cess 139 at the left-hand end of the housing 10. One

end of a tube 140 extends into the recess 139, and that
tube extends to a U-shaped tube 141 adjacent the venturi
ring 150 of the engine. A butterfly valve 152 1s mounted

" on a rotatable shaft 154 below the level of the narrowest

joint is located intermediate the pivot 96 and the rounded

protuberance 191. The lower

by a pin joint 106.
- The numeral 108
recess in the housing 10 adjacent the left-hand end of

“the upper portion of that housing. A flexible diaphragm | '-

110 overlies and closes the upper end of the recess 19038;
and the outer portions of that diaphragm ‘are overlain
by a horizentally-directed flange on a cup-shaped bracket
112. That flange clamps those portions of the diaphragm
119, which extend outwardly beyond the’ periphery of
~ the recess 108, to the housing 10; and fasteners 114 ex-

denotes a generally frusto-conical

| end of the lever 104 is .
‘pivotally connected to the left-hand end of the lever 5%

15

tend downwardly through that flange and through those

portions of the diaphragm 11¢ to seat in threaded open-

ings in the housing 1¢. The bracket 112 has a passage
29

116 through it, and that passage has a bushing 117 dis-
posed within 1t.
through a 'cup-shaped washer
phragm 116, through that diaphragm, through
shaped washer at |
then through the bushing 117 within passage 116. The
rod 126 will be staked or otherwise secured to the cup-
shaped washers and will thereby be secured to the dia-
phragm 116.
the upper end of

the rod 120; and a helical compression
spring 118 surrcunds the rod 120 and extends between
the lower fiace of that disc or plate and the upper face
“of the bracket 112. That spring biases the rod 126 and

the diaphragm 116 upwardly; but that spring can yield

to permit downward movement of that rod and diaphragm.

Such downward movement will occur whenever the lever 4

98 is rotated in the counter clockwise direction.

An elongated Tod 128 extends upwardly.
at the lower face of dia-
| a cup-
the upper face of that diaphragm, and

A flange or plate 122 is suitably fixed 10

cross section of the ring 150; and that valve will move
in response to movement of the accelerator pedal or of
the hand throttle of the engine. The upper end of the
tube 141 opens into the ring 150 above the level of the

butterfly valve 152, and the lower end of that tube opens

into the ring 150 below the level of that valve. When

the butterfly valve 152 is close to its closed position, air

passing through the venturi ring 159 will
valve by passing through the tube 141.
" The fact that both the lever 98 and the butterfly valve
152 are connected to the accelerator pedal or hand throttle

by-pass that

20 of the engine means that both that lever and that butier-
fly valve will move when that accelerator pedal or hand
throttle is moved. The angular extent of the movement

of the butterfly valve 152 will be several times greater

~ than the angular extent of the movement of the lever

30

30

98, but an appropriate linkage can be used fto provide
the requisite movements of that butterfly valve and of
that lever. The dotted line 168 on Sheet 1 of the drawing
schematically represents such a linkage and thereby indi-
cates that when the butterfly valve 152 is rotated in the
counter clockwise direction the lever 98 will also be ro-
tated in that direction. =~ o
The normal, at rest positions of the various com-
ponents of the fuel-handling device are shown in FIG. 1.
The spring 118 holds the frusto-concial lower portion 124

of the rod 120 up in engagement with the seat 130, the

spring 77 holds the valve element 68 in engagement with

- the seat 60, and the pressure on the fuel in recess 12 acts

The lower end of the rod 120 has a frusto-conical por-
* tion 124, and that portion is disposed within a recess 126

in the lower left-hand portion of the housing 10.  That

recess is formed by @ tool that cuts upwardly from the
hottom face of the housing 10; and the lower end of that °

upon the diaphragm 28 to cause the lever 32 and its abut-

‘ment 34 to hold the ball 35 against the seat 26. That

fuel was supplied to the recess 12 by the fuel pump of
the engine, and that fuel will hold the diaphragm 1in
raised position until the valve element 68 1s permitfed to

‘move downwardly. The idling control 137 has its frusto-

. conical upper end spaced from the seat 136. The flange

45

recess is threaded to receive a plug 127. That plug will |

make a liquid-tight conmection with the housing 10 to

seal the lower end of the recess 126. A passage 128 ex-
tends upwardly from the recess 126 and communicates

 with the recess 108, and a seat 130 is defined by the
juniction of passage 128 with recess 128, That seat can
be engaged by the frusto-conical lower portion 124 of

' the rod 120, as shown by FIG. 1, and that seat can coact
ow of fuel down-

with that lower portion to prevent the - _
wardly from the recess 108 into the recess 126. How-
ever, the frusto-conical lower portion 124 can be moved
downwardly relative to the seat 130 to permit the flow
of fuel downwardly from the recess 168 through the
passage 128 to the recess 126; A1
~ the rod 120 is moved downwardly will determine the rate

at which the fuel can flow downwardly from. the recess

. 168intotherecess126. .

" The numeral 132 denotes a passage which extends from
the recess 52 to the recess 126; and that passage has an

™

offset 134 intermediate the ends thereof. That offset
forms = seat 136: and a threaded wecess is in register
with that offset. An idling control 137 is mounted in
that threaded recess; and that idling control has a frusto-

conical upper end that is readily -adjustable relative to

the seat 136. The idling control 137 can be rotated rela-

tive to the threaded recess, by a screwdriver, to set the.

~or plate 78 on the lower end of the rod 76 is spaced 2

short distance from the rounded protuberance 189 on the
lever 90, as shown by FIG. 1. | .

" To start the engine, the operator will p-rés's down slight-

" 1y on the accelerator pedal or will move the hand throttle

50

" a short distance; thereby causing the lever 98 to rotate
a short distance in the counter clockwise direction. Such

rotation will enable the protuberance 101 on the lever

- 98 to move the rod 120 downwardly a short distance and
~ will also enable the protuberance 108 on the lever 20 to

" ‘move downwardly a short distance. The downward move-

ment of the rod 128 will move the diaphragm 11§ down-

wardly a short distance; and that movement will cause

~that diaphragm to force a quantily of fuel downwardly

‘and the distance which |
| 60

‘and that fuel will cause a corresponding a

from the recess 108 past the frustc-conical portion 124,
rount of fuel
to issue from the tube 14@ and enter the tube 141. That

fuel will mix with and be carried away by the air that
 by-passes the butterfly valve 152, by passing through the

fube 141, and be drawn to the intake manifold of the

" engine. The downward movement of the protuberance

65

109 on the rod 90 will not, at this time, cause that pro-

~ tuberance to engage the flange 78. However, if the en-

gine fails to start, and if further priming fuel is needed,

the operator can move the lever 98 down a distance some-

. what greater than one-half of the total length of move-

70

rate ot which fuel is supplied to the engine for idling

~ purposes. |

- An L-shaped passage 133' 'exfénds :, 'upw'ardw '_.imm the
passage 132, at a point intermediate the TECESS .52 and

ment of said lever; and the resulting downward move-
ment of the rod 76 will permit the valve element 68 to

move downwardly away from the seat 60. Such move-

ment of the valve element 68 will relieve the pressure with-

" in the recess 12. Thereupon the spring 47 will rotate
5

the lever 32 dsownw'a_rdly, and that rotation will permit
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the ball 35 to move downwardly away from the seat 26.

As soon as the engine starts turning over, the operator
can release the pressure on the accelerator pedal or can
return the hand throttle to its closed position. The lever
98 will no longer hold the rod 120 in lowered position,
but the reduced pressure at the intake manifold of the
engine will be communicated to the under face of the
diaphragm 70 by the venturi ring 150 and the tube 84,
and 1t will cause that diaphragm to move the rod 76
downwardly and permit the valve member 68 to move
downwardly. Consequently, as long as the en gine is
idling, the diaphragm 70 will be in lowered position and
will hold the rod 76 down to permit the valve element 68
to be below and out of engagement with the seat 69. Fuel
will be delivered to the passage 24 by the fuel pump and
the tube 48, and that fuel will pass downwardly through
the passage 29 and outwardly through the ports 31 into
the recess 12. That fuel will then move downwardly
through the passage 58 past the valve element 6 8, and
then will flow through passage 132 past idling control
137, through recess 126 and passage 138, and then
through. tube 149 to the tube 141. The rate of flow of
that fuel will be regulated by the idling control 137, and
that fuel will be caused to flow smoothly by the pressure-
regulating action of the diaphragm 28 and ball 35. The
tuel will be introduced under pressure into the air stream
that passes through the by-pass tube 141 and then passes
to the intake manifold.

When it is desired to accelerate the engine or to en-
able it to match a heavy load, the lever 98 will be rotated
in the counter clockwise direction. As that lever so ro-
tates, the rounded protuberance 161 thereon will engage
the flange 122 at the top of the rod 120 and move that

rod downwardly, and it will also move the diaphragm

119 downwardly, The downward movement of the dia-
phragm 110 will provide an accelerator pump action by
forcing a quantity of fuel to pass downwardly through the
passage 128 and to move to the tube 141, That quantity
of fuel will not be able to move back up into the recess 12
because the ball 65 and the seat 66 serve as a check valve
to prevent such movement. Consequently, the diaphragm
110 will enabie the engine to operate smoothly during
the transition from idling to running operation. The speed
at which the engine will operate will principally be deter-
mined by the setting of the frusto-conical portion 124
relative to the seat 130; and this, despite the fact that
fuel will also be supplied through the passage 132 and
the offset 134.

As the accelerator pedal or hand throttle is progres-
sively opened, the pressure at the intake manifold will
rise; and at some position of that pedal or throttle, when
the lever 98 has been moved a distance greater than one
half of the total length of movement of said lever, the
reduced pressure at the under side of the diaphragm 790
will be too small to overcome the force of the spring 77.
That spring will tend to restore the flexible diaphragm 70
to the position shown in FIG. 1, but the rounded pro-
tuberance 100 on the lower face of lever 90 will, at that
time, engage the flange 78 on the rod 76 and hold that
rod in lowered position. As a result, a full flow of fuel
downwardly through the passage 58 will be assured.

As long as the pedal or throttle is set in open position,
fuel will flow to the tube 141 under the force applied by
the fuel pump, and that fuel will mix with the air that
flows downwardly through the venturi ring 150, as in-
dicated by the arrow in FIG. 2. If the engine is to be
decelerated, the frusto-conical portion 124 will be per-
mitted to move upwardly and engage the seat 130; but
fuel will continue to flow past the idling control 137 and
keep the engine idling. At such time, the pressure at
the intake manifold will again decrease; and although the
protuberance 166 will have moved upwardly, the reduced
pressure adjacent the lower face of the diaphragm 70 will
keep that diaphragm in the lowered position shown in
FIG, 3. I the engine is to be accelerated to a still faster
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8
rate of operation, the lever 98 will be moved further in
the counter clockwise direction; and as it moves, 1t will
increase the spacing between the seat 130 and the frusto-
conical lower portion 124 of the rod 120. That lever will
also cause the diaphragm 110 to provide an additional
accelerator pump action.

The normally-closed valve element 68 is important be-
cause it serves as a pressure-controlled shut-off valve.
Such a valve is important in minimizing the risk of flood-
ing during the stanting of the engine.

The fuel-handling device provided by the present in-
venfion can be connected to the venturi ring of any en-
gine. Hence, it has far more versatility than does a fuel-
handling device that is usable with just one carburetin g
device. |

The diaphragm 116 will act to smooth out any pulsa-
tions on the fuel introduced into the recess 108 by the
passage 133. That diaphragm will do so by yielding in
the upward direction as the pressure increases and by

subsequently restoring itself when the pressure returns

to normal. The yielding and restoration of the dja-
phragm 119 will not affect the position of the rod 120
because that rod will be held by the protuberance 101
on lever 28.

Whereas the drawing and accompanying description
have shown and described a preferred embodiment of
the present invention, it should be apparent to those
skilled in the art that various changes may be made in
the form of the invention without affecting the scope
thereof.

‘What Iclaim is:

1. A fuel-handling device that can introduce fuel under
pressure into an air stream and that comprises a housing,
an Inlet for said housing that is adapted to receive pres-
surized fuel, an outlet for said housing that is connectable
to the passage through which said air stream passes, a
recess in said housing that is intermediate said inlet and
said outlet of said housing, a flexible diaphragm that is
exposed to the pressure on fuel in said recess and that is
adapted to be flexed by said pressure, said flexible dia-
phragm constituting a flexible closure for said recess, a seat
intermediate said inlet for said housing and said recess, a
valve member that is movable into engagement with said
seal to prevent flow of fuel from said inlet for said hous-
ing to said recess and that is movable out of engagement
with said seat to permit flow of fuel from said inlet for said
housing to said recess, a second seat intermediate said
recess and said outlet for said housing, a second valve
member that is movable into engagement with said second
seat to prevent flow of fuel from said recess to said outlet
for said housing and that is movable out of engagement
with said second seat to permit flow of fuel from said
recess to said outlet for said housing, a second recess in
sald housing that is connectable to said passage, a second
flexible diaphragm that has one surface thereof exposed
to the pressure in said second recess and that has the op-
posite surface thercof exposed to the pressure in said
passage, sald second flexible diaphragm constituting a
flexible closure for said second recess, a member that is
movable by said second flexible diaphragm and that can
cause movement of the first said valve member relative to
the first said seat, a spring biasing said second flexible
diaphragm to move said movable member to cause the
first said valve member to engage the first said seat and
thereby prevent the flow of fuel from said inlet for said
housing to the first said recess, said pressure in said pas-
sage being adapted to cause said second flexible diaphragm
to overcome the bias of said spring and to move in a pre-
determined direction to move said movable member and
thereby permit the first said valve member to move away
from the first said seat and thereby permit fuel to flow
from said inlet for said housing to the first said recess, a
lever that is movable in one direction to move said second
flexible diaphragm in said predetermined direction to
move said movable member and thereby permit the first
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said valve member to move away from the first said seat

and thereby permit fuel to flow from said inlet for said |

housing to the first said recess and that is movable in the-
opposite direction to permit said second flexible diaphragm. |

to move oppositely to said predetermined direction, a lost-

motion connection between said second fiexible diaphragm

and said lever that enables said pressure in said passage
to cause movement of said second flexible diaphragm
in said predetermined direction even though said lever
has not moved, said second valve member and the first
said flexible diaphragm being connected together for con-

joint movement, a second lever that is movable in a cer-

tain direction to move said second valve member away
from said second seat and io move the first said flexible
thereby force a quantity of fuel to move

diaphragm and
past said second valve member and past said second seat
to said outlet for said housing, a connection between said
levers whereby the first said lever will move in said one
direction whenever said second lever is moved in said
certain direction, said second valve member being a frusto-
conical metering rod, an idling passage that by-passes the
first said recess and the

10
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lever that is movable in a certain direction to move said

“second valve member away from said second seat and to

move the first said flexible diaphragm and thereby force
a quantity of fuel to move past said second valve member

" and past said second seat to said outlet for said housing
‘and a connection between said levers whereby the first

said lever will move in said one direction whenever said
second lever is moved in said certain direction.

3, A fuel-handling device that can introduce fuel under
pressure into an air stream and that comprises a housing,
an inlet for said housing that is adapted to receive pres-

~ surized fuel, an outlet for said housing that is connectable

15

to the passage through which said air stream passes, a
recess in said housing that is intermediate said inlet and
said outlet of said housing, a movable element that is ex-
posed to fuel in said recess, a seat intermediate said inlet

- for said housing and said recess, a valve member that is

20

first said seat, and an adjustable

~ idling screw in said idling passage, the flexing of the first -

said flexible diaphragm by said pressure on said fuel in

the first said recess tending to minimize pulsations of the '-2 .

fuel issuing from said outlet for said housing.

2. A fuel-handling device that can introduce fuel under

pressure into an air stream and that comprises a housing,
an inlet for said housing that is adapted to receive pres-
surized fuel,

to the passage through which said air stream passes, a

recess in said housing that 1is intermediate said inlet and
said outlet of said housing, a flexible diaphragm that is
exposed to fuel

i et for said housing and said recess, a valve member

an outlet for said housing that is cﬁoinne'ctable | 30

movable into engagement with said seat to prevent flow
of fuel from said inlet for said housing to said recess and
that is movable out of engagement with said seat to per-
mit flow of fuel from said inlet for said housing fo said
recess, a second seat intermediate said recess and said

outlet for said housing, a second valve member that is

movable into engagement with said second seat to prevent
Aow of fuel from sajd recess to said outlet for said hous-
ing and that is movable out of engagement with said -

 second seat to permit flow of fuel from said recess to said

outlet for said housing, a second movable element that

has one surface thereof exposed to the pressure in said

in said recess, a seat intermediate said
85

that is movable into engagement with said seat to prevent

flow of fuel from said inlet for said housing to said recess

and that is movable out of engagement with said seat {0
permit flow of fuel from said inlet for said housing to said -

recess, a second seat intermediate said recess and said

40

outlet for said housing, a second valve member that 18

movable into engagement with said second seat to pre-

vent flow of fuel from said recess to said outlet for said
housing and that is movable out of engagement with said
second seat to permit flow of fuel from said recess 10 said

outlet for said housing, a second flexible diaphragm that -

has one surface thereof exposed to the pressure in said -

passage, a member that is movable by said second fiexible
diaphragm and that can cause movement of the first said

valve member relative to the first said seat, a spring bias-

‘the first said seat and thereby prevent the flow of fuel

from said inlet for said housing to the first said Tecess,.

- said pressure in said passage being adapted to cause said
second flexible diaphragm to overcome the bias of said

50

 ing said second flexible diaphragm to move said movable -
" member to cause the first said valve member to engage

LER

spring and to move in a predetermined direction to move

said movable member and thereby permit the first said

~ said seat to prevent

valve member to move away from the first said seat and

~ thereby permit fuel to flow from said inlet for said hous-
ing to the first said recess, a lever that is movable in one
direction to move said | .
- predetermined direction to move said movable member
and thereby permit the first said valve member to move
away from the first said seat and theredy permit fuel to
fiow from said inlet for said housing to the first said
recess and
permit said
to said predetermined direction, a lost-motion connection
~ between said second flexible diaphragm and said lever that
enables said pressure in said passage to cause movement
of said second flexible diaphragm in said predetermined
direction even though said lever has not moved, said

second valve member and the first said flexible diaph:ragm' |
being connected together for conjoint movement, a second

second flexible diaphragm in said

that is movable in the opposite direction to
second flexible diaphragm to move oppositely
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said second valve member a
_and to move the first-said movable element and thereby
force a quantity of fuel to m
 member and past said second seat 1o said outlet for said

passage, a member that is movable by said second movable
element and that can cause movement of the first said
valve member relative to the first said seat, a spring bias-

ing said second movable element to move said movable

member to cause the first said vaive \ember to engage
the first said seat and thereby prevent the flow of fuel from
said inlet for said housing to the first said recess, said
pressure in said passage being adapted to cause said

second imovable element to overcome the bias of said

spring and to move in a predetermined direction to move
said movable member and thereby permit the first said
valve member to move away 4rom the first said seat and
thereby permit fuel to flow from said inlet for said hous-
ing to the first said recess, said second valve member and
the first said movable element being movable together,
and a lever that is movable in a certain direction to move
away from said second seat

rove past said second valve

housing. |

1 A fuel-handling device that can introduce fuel under

pressure into an air stream and that comprises a housing,

an inlet for said housing that is adapted to receive pres-
surized fuel, an outlet for said housing that is connectable
to the passage through which said ajr stream passes, a
seat intermediate said inlet and said outlet for said hous-
ing, a valve member that is movable into engagement with
flow of fuel from said inlet past said
seat and that is movable out of engagement with said seat
to permit flow of fuel past said seat, a second seat infer-

- mediate the first said seat and said outlet for said housing, |

a second valve member that is movable mnto engagement
with said second seat to prevent flow of fuel past said

 second seat and that is movable out of engagement with

65

said second seat to permit flow of fuel past said second seat,
a lever that is movable in one direction to enable the first
said valve member to move away from the first said
seat, a second lever that is movable in a certain direction

" io move said second valve element away from said second

70

75

seat, and a connection between said levers whereby the
first said lever will move. in said one direction whenever
said second lever is moved in said certain direction.

5. A fuel-handling device that can introduce fuel under
pressure into an air stream and that comprises a housing,
an inlet for said housing that is adapted to receive pres-
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surized fuel, an outlet for said housing that is connect-
able tn the passage through which said air stream passes,
a recess in sald housing that is intermediate said inlet and
said outlet of said housing, a flexible diaphragm exposed
to fuel in said recess, a seat intermediate said inlet for
said housing and said recess, a valve member that is
movable into engagement with said seat to prevent flow
of fuel from said inlet for said housing to said recess and
that is movable out of engagement with said seat to per-
mit flow of fuel from said inlet for said housing to said
recess, a second seat intermediate said recess and said out-
let for said housing, a second valve member that 1S Mmov-
able into engagement with said second seat to prevent
flow of fuel from said recess to said outlet for said hous-
ing and that is movable out of engagement with said sec-
ond seat to permit flow of fuel from said recess to said
outlet for said housing, a lever that is movable in one
direction to facilitate movement of the first said valve
element away from the first sajd seat, a second lever that
1s movable in a certain direction to move sald second
valve element away from said second seat, and a connec-
tion between said levers whereby the first said lever will
move 1n said one direction whenever said second lever is
moved in said certain direction, said second valve mem-
ber and the first said flexible diaphragm being connected
together for conjoint movement, whereby opening move-
ment of said second lever causes said flexible diaphragm
to provide an accelerator pump action.

6. A fuel-handling device that can introduce fuel under
pressure into an air stream and that comprises a housing,
an Inlet for said housing that is adapted to receive pres-
surized fuel, an outlet for said housing that is connectable
to the passage through which said air stream passes, a
recess in said housing that is intermediate said inlet and
said outlet of said housing, a pressure-responsive member
that is exposed to the pressure on fuel in said recess and
that is adapted to have a portion thereof move in re-
sponse to said pressure, said pressure-responsive member
constituting a yieldable closure for said recess, a seat inter-
mediate said recess and said outlet for said housing, a
valve member that is movable into engagement with said
seat to prevent flow of fuel from said recess to said outlet
for said housing and that is movable out of engagement
with said seat to permit flow of fuel from said recess to
said outlet for said housing, said valve element and said
portion of said pressure-responsive member moving to-
gether, and a member that is movable in a certain direc-
tion to move said valve member away from said seat and
to move said movable portion of sajd pressure-responsive
member and thereby force a quanity of fuel to move past
said valve member and past said seat to said outlet for
said housing. |

7. A fuel-handling device that can introduce fuel under
pressure into an air stream and that comprises a housing,
an inlet for said housing that s adapted to receive pres-
surized fuel, an outlet for said housing that is connectable
to the passage through which said air stream passes, a
recess in said housing that is intermediate said inlet and
said outlet of said housing, a movable member that is ex-
posed to fuel in said recess, a seat mtermediate said recess
and said outlet for said housing, a valve member that 1S
movable into engagement with said seat to prevent flow
of fuel from said recess to said outlet for said housing
and that is movable out of engagement with said seat
to permit flow of fuel from said recess to said outlet
for said housing, said valve element and said movable
member moving together, and a member that is movable
In a certain direction to move said valve member away
from said seat and to move said movable member and
thereby force a quantity of fuel {0 move past said valve
member and past said seat to said outlet for said housing,

5. A fuel-handling device that can mtroduce fuel under
pressure mto an air stream and that

an mlet for said housing that js adapted to receive pres-
surized fuel, an outlet for said housing that is connectable
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to the passage through which said air stream passes, an
1dling passage in said housing that receives fuel from said
inlet for said housing and that delivers fuel to said outlet
for said housing, and a running passage in said housing
that receives fuel from said inlet for said housing and
that delivers fuel to said outlet for said housing, said
1dling passage having an idling screw therein intermediate
the ends thereof, said running passage having a main fuel-
metering valve member, said idling screw and said fuel-
metering valve member being individually movable.

2. A fuel-handling device that can introduce fuel under
pressure into an air stream and that comprises a housing,
an imlet for said housing that is adapted to receive pres-
surized fuel, an outlet for said housing that is connect-
able to the passage through which said air stream passes,
an 1dling passage in said housing that receives fuel from
said inlet for said housing and that delivers fuel to said
outlet for said housing, and a running passage in said
housing that receives fuel from said inlet for said hous-
ing and that delivers fuel to said outlet for said housing,
satd running passage having a main fuel-metering valve
member and a movable member that moves with said
fuel-metering valve member, said movable member caus-
ing fuel to move past said main fuel-metering valve
member and thereby provide an accelerator pump action.

10. A fuel-handling device that can introduce fuel
under pressure into an air stream and that COmprises a
passage through which said air stream passes, a valve
that is disposed within said passage and that is movable
to close or to open said passage, a by-pass that extends
from and communicates with the atmospheres in said pas-
sage that are ahead of and that are behind said valve, said
by-pass having a cross section that is small compared to
the cross section of said passage, an inlet for said by-pass
that is intermediate the ends of sajd by-pass, and a hous-
ing that is connected mtermediate said inlet for said
by-pass and a source of pressurized fuel, said housing hav-
Ing a valve therein that is openable to permit fue] under
pressure to pass to and to enter said inlet for said passage.

11. A fuel-handling device that can introduce fuel
under pressure into an air stream and that comprises
a housing, an inlet for said housing that is adapted to
recerve pressurized fuel, an outlet for said housing that is
connectable to the passage through which said air stream
passes, a fuel passage in said housing that receives fuel
from said inlet for said housing and that conducts said
fuel to said outlet for said housing, a second fuel passage
mn said housing that recejves fuel from said inlet for said
housing and that conducts said fuel to said outlet for sajd
housing, a metering element in the first said passage in-
termediate the ends of said passage, a second metering
clement in said second passage intermediate the ends of
sald second passage, the first sajd metering element being
adjustable but being fixed during normal operation of
said fuel-handling device, said second metering element
being movable relative to said second seat during normal
operation of said fuel-handling device.

12. A fuel-handling device that can introduce fyel
under pressure into an air stream and that comprises a
housing, an inlet for said housing that is adapted to receive
pressurized fuel, an outlet for s2id housing that is connect-
able to the passage through which said air stream passes,
a recess 1n said housing that is intermediate said inlet and
said outlet of said housing, a movable member that is
cxposed to fuel in said recess, a seat intermediate said
recess and said outlet for said housing, a valve member
that is movable into cnigagement with said seat to prevent
fiow of fuel from said recess to said outlet for said hous-
ing and that is movable out of cngagement with said seat
to permit flow of fuel from said recess to said outlet for
said housing, a check valve intermediate said recess and
said inlet for said housing that opens to permit fuel to flow
from said inlet toward said recess but that closes to prevent
flow of fuel from said recess to said inlet for said housing,
said valve element and sajd movable member moving to-
gether, and a member that is movable in a certain direc-




first said seat, a movable ele
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| 1:1011 to move sald valve member away from sald seat and
- to move said movable member and thereby force a quan-

tity of fuel to move past said valve member and past said

seat to said outlet for said housmg, said check valve being

adapted to close dunng the enforced movep eth of said
quantity of fuel. | | |

under pressure into. an air stream

housing, an inlet for said housing that is adapted to receive
pressurized fuel, an outlet for said housing that ‘is. con-
nectable to the passage through which said air stream
passes,

said housmg, a valve member that is ‘movable into engage-

ment with said seat to prevent flow of fuel from said inlet
past said seat and that is movable out of engagement with-

14

sure in sald passage through which said air stream passes.
16. A fuel-handling device that can introduce fuel

‘under pressure into an air stream and that comprises a

~ housing, an inlet for said housing that is adapted to re-

ceive pressurized fuel, an outlet for said hausmg that is

| ~ connectable to the passage through which said air stream
13. A fuel—handhng device that can mtmduce fue:l'- o

and that compnses a .

passes, a seat intermediate said inlet and said outlet for
said housing, a valve member that is movable into engage-

" ment with said seat to prevent flow of fuel from said inlet

10

a seat intermediate said inlet and said outle:t for -

past said seat and that is movable out of engagement with
said seat to permit flow of fuel past said seat, a second seat
intermediate the first said seat and said outlet for said

housing, a second valve member that is movable into en-
- gagement with said second seat to prevent flow of fuel

15

said seat to permit flow of fuel past said seat, a second -

seat intermediate the . first said seat and sa1d outlet for

- said housing, a second valve member that is movable into
‘engagement with said second seat to prevent flow of fuel

past said second seat and that is movable out of engage-

‘ment with said second seat to permit flow of fuel past said

second seat, a lever that is movable in one direction - to
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past said second seat and that is movable out of engage-
ment with said second seat to permit flow of fuel past said
second seat, a lever that is movable in one direction to
enable the first said valve member to move away from the

first said seat, a second lever that is movable in a certain

dlreotmn to move said second valve element away from.
said second seat, and a connection between said levers

- whereby the first sald lever will move in said one direction

enable the first said valve member to move away from the

pressure in said passage and that responds to reductions

ent that is exposed to the

25

| in said pressure to permit the first sald valve member to

move away from the first said seat, and a Jost-motion

connection between said 1

cause. greater movement of the first sald valve. member

 than said lever may require.

14. A fuel-handling -device that can 1ntr0duce fuel
under pressure into an air stream: and that comprises a
housing, an inlet for said housing that is adapted to re-
‘ceive pressurized fuel, an outlet for said housing that is

- connectable to the passage thlough which said air stream-

passes, a throttle in said passage, a seat intenmediate said

~inlet and said outlet for said housing, a valve member
~ that is movable into engagement with said seat to prevent'
flow of fuel from said inlet past said seat and that is mov-
~able out of engagement with said seat to fpelmlt flow of

fuel past said seat, @ lever that is movable in one direc-

~ tion to enable said valve member to move away from said
- seat, a movable element that is exposed to the pressure in
said passage and that responds to redutions in said pres--
 sure to permit said valve member to move away from said
seat, and a lost-motion connection between said movable -
element and said lever, said valve member being biased
~ toward said seat and bemg in engagement with said seat
 whenever said throttle is in its normal position, said lever
~ permitting said valve element to remain in engagemenrt

with said seat during the first part of the movement of said

throttle, said movable element thereafter responding to

said pressure in said passage to move and thereby permit
said valve member to move away from said seat, said lever

and said movable eler

ent subsequently coacting to Ehold

_s_ald valve member away from said seat.

15. A fuel-handling device that can mtroduce iuel

ceive pressurized fuel, an outlet for said housin g that is
connecta’ble to the passage through which said air stream

- passes, an idling passage in said housing that receives fuel
- from said inlet for said housing and that delivers fuel to

said outlet for said housing, and a running passage in said
housing that receives fuel from said inlet for said housing

“and that delivers fuel to said Uutlet for said housing, said
- idling passage having an 1~d111:1g screw therein intermediate
the ends thereof, said running passage having a main fuel-

netering valve member, a seat intermediate said inlet for

said housing and said idling and running passages, a valve.
- member that normally engages said seat, and an actuator

that is movable to free said valve member for movement

away from said seat to fperx:mt fuel to flow from said inlet
to said idling and running passages, said actuator being
| manually-@pemble or openarted by reductions in the pres-

ovable element and said lever |
" that enables reductions in said pressure in said passage to
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whenever said second lever is moved in said certain di-
rection, said first said lever being initially spaced from a

position-in which it can enable said first said valve ele-
ment to move away from said first said seat whereby said

second lever will move said second valve element away

‘from said second seat before said ﬁrst said lever enables
said first said valve element to move away from said first

said seat, the movement of said second valve element : prior
to the movement of said first said valve element enabling

fuel to flow to said outlet while said first said valve element

is in engagement with said first said seat.
17. A fuel-handling device that can mtroduce fuel
under pressure into an air stream and that comprises a

o housmg, an inlet for said housing that is adapted to re-

~ ceive pressurized fuel, an outlet for said housmg that is
connectable to the passage through which said air stream

_ passes, a recess in said housing that is intermediate said
40 -

inlet and said outlet of said housing, a flexible diaphragm )

) exposed to fuel in said recess, a seat intermediate said inlet
- for said housing and said recess, a valve member that is
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under pressure into an air stream and that camprlses a
_housmg, an inlet for said housing that is nadapted to re-
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“fuel from

direction. to facilitate move

movable into engagement with said seat to prevent flow of
said inlet for said housing to said recess and
that is movable out of engagement with said seat to per-
mit fow of fuel from said inlet for said housing to said
recess, a second seat intermediate said recess and said
outlet for said housing, a second valve member that is
movable into engagement with said second seat to prevent
flow of fuel from said recess to said outlet for said hous-
ing and that is movable out of engagement with said sec-
ond seat to permit flow of fuel from said recess to said
outlet for said housing, a lever that is movable in one
ent of the first said wvalve
element away from the first said seat, a second lever that
is movable in a certain direction to move said second valve -
element away from said second seat, and a connection be-
tween said levers whereby the first sa1d lever will move 1n

said one direction whenever said second lever is moved
in said certain direction, said second valve member and

the first said flexible diaphragm being connected together
for conjoint movement, whereby opening movement of

said second lever causes said flexible diaphragm: to pro-

vide an accelerator pump action, said first said lever being
initially spaced from a position in which it can facilitate

‘movement of said first valve element away from: said first

said seat whereby said second lever will move said second |

‘walve element way from said second seat before said first
gaid lever enables said first said valve element to move _

away from said first said seat.
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