Nov. 17, 1936. W. H. WEBER 2,061,494

CARBURETOR
Filed June 12, 1935 6 Sheets—Sheet 1
08~ Ji P 106
107 I
e
54-..
52
A
)
<747
4

N

7

\
\

l:l 1
:-.'1

\

[, 04,
FQ
\

l / ’
e Tes [ Gor] Jmm { INVENTOR
34 - . 28 va@m,,#. Weber
- FIG.Z. Londror K- Focclte.

Ay ATTORNEY




2,061,494

W. H. WEBER

Nov. 17, 1936.

CARBURETOR

6 Sheets—Sheet 2

Filed June 12, 1935

P 62 g2l
rd
| i, ¥
. = 8
mma LIMHW@ L __ 901 ¥
Lot = =>( sl .}
=<5 N
| sely  zemBll 7 . \ g
o JKes \
i . P
9 & 7
o\
M_ Y &WQ, =o&@¢_
agi \ s o=
gl / Lol
8
: o) -3
- €9
T .. Bt ~es
W P 19
gL St
72N
bl
2 .
Y ek LU gy
{
g/

gy

INVENTOR

| Walto. Y- Wleber
Conhiwr K Foite,

A~z ATTORNEY

I >
L2l § @ g2 9o gy __:_ . &
g =| 7o =" =t ._ﬁl__
S 6, & ____ o —— h
7
20l
€0l 2__ _z 0 :
, p 68
% e 09 ol 22 o 0
SR e e
o S Y
691 R E-TYN
] b2 1A
/AL I - B0 B
\\PN a:\ _ ”Qm— v
H—ee ,’ L e 62
VR 85 nevt 2 |
ve 86 X oo AW PN [
— = | eyl i
l— [+ 7 I.&|I|I| I Glﬂnl'll.l =
.“.".. [ I 4 _ ! L ..._ ! ““ .
’ Ll = a2 /s kst = L
‘ol 1“. i 6
4 \ N 10 Lel |
| |
! !




Nov. 17, 1936.

W. H W

EBER

CARBURETOR

Filed June

12, 1935

 ~—,

4

i} S
- = Lg
bl |
L= 2
E el ﬂ o
© ! J
\\ = 8
o 1 S
o2
s
§8 8y 8%
e
- <
. 1
=i a7
2 ) &l
[}
[32]
o N <
:-._m——— =
—E\ Y AR VA N iy
=alnl A
ﬂ )
— S 13
!
X [fe]
e : %
e —\ \\I'—- —Jn/ —
:_L;‘\ 63-:- A g g"
,/75”,* =
$ =g 8|
o e !
w
[- 0\
=y
| S LE
_

o2
o
\k\‘.“/“——
LT L LTI 2T ZT
7 =

2,061,494

6 Sheets-Sheet 3

N\ Jiii=—=10:

(53]
= I
gl 1|
NS s
L L :ﬂ ,’)”
1'2{" 8L
- | “ |
|
' “:1”““
LI IR
] ! : B
|
(Te}
C i
o =
6 [
2 o
" INVENTOR

‘ \“‘?3\‘\\\\\\\\\\\"’

Fie B

BY

—#A1e ATTORNEY




Nov. 17, 1936.

W. H. WEBER 2,061,494
CARBURETOR )
Filed June 12, 1935 6 Sheets-Sheet 4
7

i o f" 27 A
25 ’L 23 5 \2
3 .

//—l
Iy 6 80 %
T T7, \ :
\\ ous N 19 5 \/‘/’\,/
N NS
ZaZ 7 NS ™83
12 BN 7/‘” v ",Q 1
27 llﬁ Ao % i
i
a—gii 5 " 27
w7 @ /'// 33
o7 @ [

FiG. 9 INVENTOR
Walln ~ Weber

FiG. 8 ' BWKW

—4+<¢, ATTORNEY




Nov. 17, 1936.

W. H. WEBER 2,061,494
CARBURETOR

Filed June 12, 1935

6 Sheets—Sheet 5

]|
P

S EfR =S

Pt ]

Y
Y
\

“ | Eae

)
5 e

S ==

2
o
1.
e
L_-.jn'l'liirsl .
Fiell

- 29~

© INVENTOR
S —— ] Waller A Weber
iy = BY
S SANN\ZER _ Do trier I Fnetnt

+#ie, ATTORNEY




Nov. 17, 1936. W. H. WEBER 2,061,494
) CARBURETOR
Filed June 12, 1935 6 Sheets-Sheet 6

O\s

- Fle 13

%:
e e

*'r/__

| .FIG. I8 )

[
R =

©
N
=
—-— - e N
© R \ \
F-— m“‘s;\
o~ L LT 7T
[}
o
[+2]
)

INVENTOR
Watte, M Weler

BY
Ctdrcwr IO <Frlote
-£ie ATTORNEY



Patented Nov. 17, 1936

UNITED STATES

2,061,494

PATENT OFFICE
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Walter H. Weber, Detroit, Mich., assignor to
‘Detroit Lubricator Company, Detroit, Mich., a
corporation of Michigan

~ Application June 12, 1935, Serial No. 26,290
43 Claims. (CL 261—46)

My inventiori relates to new and useful im-

provements in carburetors, and more particu-
larly to a carburetor for supplying a mixture of
fuel and air to an internal combustion engine.

5  An object of my invention is to provide a car-
buretor which will operate efficiently through-

out the range of engine operation, supplying.

thereto a properly proportioned explosive mix-
ture of air and fuel. :

10 Another object is to provide means to control
the quantity of fuel supplied so as to maintain
‘the propér air-fuel ratio throughout engine
operation.

Another object is to provide means to augment

15 the supply of fuel for engine acceleration.

Another object is to provide a carburetor
which is particularly adapted to draw or lift
fuel to its constant level reservoir from a lower

- level supply tank while maintaining a highly

¢p efficient carburetion of fuel and adequate supply
thereof to the engine. :

Another object is to provide novel means for
regulating the ratio of fuel to air.supplied by
the carburetor.

¢ The invention consists in the improved con-
struction and combination of parts, to be more
fully described hereinafter and the novelty of
which will be particularly pointed out and dis-

. tinetly claimed. )

30 In the accompanying drawings, to be taken
as a part of this specification, I have fully and
clearly illustrated several carburetors embody-
ing my invention, in which drawings—

Figure 1 is a top plan view of a carburetor

356 embodying my invention; . .

Fig. 2 is a view thereof in side elevation;

Fig. 3 is a view in side or end elevation, look-
ing from left to right facing Fig. 1; .

Pig. 4 is a view in vertical central section on

490 the line 4—4 of Fig. 1, taken in the direction of
the arrows; .

Pig. 5 is a view in side or end elevation with
certain parts broken away to show internal
structure and looking from right to left facing

45 Fig. 1; :

© Fig. 6 is a detail view in vertical section on the
line §—8§ of Fig. 1; :

Fig. 7 is a detail view in vertical section on
the line 7—17 of Fig. 1;

50 Fig. 8 is a detail view in vertical section on

- the line 8—8 of Fig. 9;

Fig. 9 is a view in horizontal section on the
line 998 of Fig. 2;

Fig. 10 is a diagrammatic view showing the

“i§ relation of the ports and passages and the me-

chanical structure of the carburetor shown in
Figs. 1 to 9 inclusive; :

Fig. 11 is a top plan view with certain parts
broken away to show the internal structure of
another_carburetor embodying my invention;

Fig. 12 is an end or side view in elevation with
certain parts broken away and partly in section,
looking from left to right facing Fig. 1i;

- Fig. 13 is a view in side elevation, looking from
left to right facing Fig. 12; 10
Fig. 14 is a view in vertical central section on

the line 14—14 of PFig. 11; .

Fig. 15 is a detail view. in vertical section on
the line 15—15 of Fig, 11;

Fig. 16 is a detail view in horizontal section 5
on the line {6—16 of Fig. 13; -

Fig. 17 is a detail view in vertical section on
the line {T—17 of Fig. 11;

‘Fig. 18 is a detail view on the line {8—18 of
Fig. 13;- : ’

Fig. 19 is a detail view in section of a modi-
fication also taken on the line 1§—14 of Fig. 11,
and . ‘

‘Fig. 20 is a detail view in section of another
form of float chamber inlet controlling valve,

Referring to the drawings by characters of ref-

<

20

"

- erence and particularly Figs. 1 to 10 inclusive

thereof, { designates generally a, carburetor body
or main casing comprising an upper air inlet and
mixing chamber member 2 and a lower throttle
body member 3 which are provided with cooperat-
ing end flanges 4, 5 respectively, rigidly secured
together by bolts 6. The member 2 is preferably
formed at its upper end with a susbtantially cy-

_lindrical wall 7 to receive a dust collector or the 5
~like, not shown, and which defines the carburetor

air inlet 8. Opposite side or end portions 8, 10
of the main casing converge downward to the
upper ends of the opposite end or side walls I, 12
of the main casing. The space within the mem-
ber 2 is divided internally by a vertical partition
or wall i3 into laterally positioned downward dis-
charging bores 14, 15, each of which is in open
communication at its upper end with the inlet 8.
The throttle body member 3 is also provided with 4
a vertical partition or wall 16 which aligns verti-
cally with the wall {3 to divide the member 3 into
parallel, vertical, susbtantially cylindrical bores
£7, {8 which together with the bores 14, 15 and the
common inlet 8, define parallel, vertical, down- 50
ward discharging, flow passageways through the
main casing. Extending . diametrically ‘through
the bores 17, {8, there is a throttle shaft {9 which
is journaled at its mid-portion through the par-
tition I8 and which projects at its opposite end 55
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2
portions 20, 21 through journal bearings 22, 23
respectively, in which the end portions are closely
fitted to prevent leakage of air around the end
portions and into the throttle bores i1, I8.
Mounted on the shaft 19 there are throttle plates
or valves 24, 25, preferably of the butterfly type,
controlling the discharge of the explosive mixture
from the outlets of the bores |7, 18 respectively,
The partition 16 may be provided with a cross
passage or aperture 26, establishing communica-
tion between the bores 17, 18 posterior to or on
the outlet side of the throttle valves 24, 25 to aid
in bomogenizing the mixture and equalizing the
suction in the throttle bores.

Supported by the end casing wall 10, 12 and
positioned laterally thereof there is a constant
level fuel reservoir or float chamber casing 27 and
also a dash-pot and pump casing 28 which is posi-
tioned beneath the reservoir 27 and inclined up-
ward to its juncture with ithe wall 12, The reser-
voir 21 is provided with a fuel inlet 29 preferably
provided with a strainer 30 and leading through a
valve port 31 in a valve guide member 32 into float
chamber 33. Within the casing 27 and in cham-
ber 33 there is a float member 34 responsive to

variation in liquid level and which is supported -

on one end of a float arm or lever 35 pivotally sup-
ported on a pin 36 secured in the side walls of the
casing 21. The other end of lever 35 is provided
with a yoke 37 received between the flanges of a
collar 38 mounted on a vertically reciprocal valve
39 guided in the bore of member 32 and controlling
the port 3f. Within the chamber 33 there is a
partition 40 which provides g dam separating the
relatively small portion or area. of chamber 33
around port 3f from the remainder of the cham-
ber 33, the partition or dam terminating at its'up-
per edge slightly below the normal liquid level in
chamber 33 as determined by the float 34 so that
should valve 39 fail to seat, the main body of
liquid fuel in chamber 33 will not drain out of the
chamber, being maintained therein by partition 40
at substantially the desired constant level. The
outlet 41 from chamber 33 is on the opposite side
of partition 40 from port 31 and opens through
the bottom wall of casing 27 into a fuel conduit 42
which extends vertically downward into the outer
end portion of casing 28, see Fig. 4. The reservoir
casing 21 is provided with a cover or closure mem-
ber 43 which is sealed by a gasket 44 to the top
edge of the float chamber casing wall 45 to pre-
vent leakage or uncontrolled admission of air into
the chamber 33 above the liquid therein, the cover
being tightly fixed in position by screws 46.

The inside face of wall |1 within the bores (4,
{5 is straight to form flat, vertical, internal wall
surfaces 41, 48 in a common plane, the surfaces 417,
48 being provided with a horizontal, shallow, seg-
mental recess 49 adjacent their upper ends to re-
ceive the circumferential edge portion of a shaft
50 which extends through or across the bores 14
and 15 and through a close fitting aperture 51 in
the wall 13. The ends of the shaft 50 are journaled
in cylindrical bores 52, 53 formed in the side walls
of the member 2. The outer ends of the bores
52, 53 are closed and sealed by plug members 54.
The inside walls of bores 14, 15 opposite the wall i
and adjacent the reservoir casing 27 are prefer-
ably substantially semi-circular in horizontal
cross-section, as at 55, 56. Within each of the
bores 14, 15 and rigidly fixed to the shaft 50, there
are valve members 57, 58 which are responsive to
suction and which control the admission of air
from the inlet 8 to the mixing chambers 59, 60
in bores 14, 15. The valve members 57. 58 are
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preferably secured to the shaft 50 by screws 6l
and extend in a downward inclined direction at
an angle of substantially 30°, for example, to the
horizontal and toward the curved walls §5, 56, the
valve members being similarly curved at their free
end edges to conform to and seat against the
curved wall surface. The valve members 57, 58
closely fit the bores 14, 15 so as to prevent leak-
age of air therepast into the mixing chambers.
In the casing wall 12 are a pair of laterally
spaced, vertical bores 62, 63 which open at their
upper ends into the air inlet 8 through the top
face of a horizontal shoulder 64 formed in the
upper portion of wall 12. The bores 62, 63 ex-
tend vertically downward to a point below the
air valves 51, 58 and thence extend at a down-
ward inclination and inwardly to the mixing
chambers 59, 60 respectively, opening thereinto
radially through the curved walls §5, 56, see Fig.
8. In the mixing chamber outlet end portions
of the bores 62, 63 there are rigidly secured pro-
jecting mixture discharge nozzle members 65,
66 having cylindrical bores therethrough and
preferably being externally rectangular in trans-
verse cross-section. The discharge orifice 67
of each nozzle member opens through a nozzle
end face which is inclined to the longitudinal
axes of the nozzle members, providing a beveled
nozzle end portion having an extended side wall
68 on each nozzle member which is directed to-
ward the partition 13, which nozzle construc-
tion acts to enhance the even distribution of the
mixture discharged from the nozzle members.
In and tightly fitting the vertical portions of
bores 62, 63 there are tubes 69, 10, see Fig. 1,
which are of a general Venturi type and of iden-
tical construction and therefore a description of
tube 69 will suffice for both. The tube 69 has a
converging inlet bore portion 14 and a diverg-
ing outlet bore portion 12, which portions are
joined at the throat of the tube by an annular
shoulder 13 facing the diverging portion 72. The
tube 69 has in its upper end portion vertically
spaced, circumferential recesses which define
with the wall of bore 62 upper and lower an-
nular chambers 714, 15 respectively, which are
separated by a circumferential, annular shoulder
or flange 16 which fits the bore 62. The taper
of the converging bore portion 7l is preferably
formed with a 22° included angle and the taper
of the diverging portion 72 is préferably formed
with a 7° included angle so that the tube 69 is
substantially of Venturi tube form but is mod-
ified by the downward facing shoulder 13 at its
throat. The tube 69 has a plurality of fuel dis-
charge passages or ports 1T having their inlet
ends circumferentially spaced about the annular
chamber T4 and opening therefrom in downward
converging relation into the diverging bore por-
tion 12 at the throat of the tube 69 and just
below or at the shoulder 13. Also opening into
the diverging bore portion 12 there are one or
more ports or passages 18 having their inlet
ends opening from the annular chamber 15
and extending in an upward inclined direction
with their outlet ends opening or discharging at
the throat of tube 69 in the same plane trans-
verse to the longitudinal axis of the tube as are
the outlets of ports 1T and therefore directly be-
low or at the shoulder 13, the outlet or discharge
ends of the ports 17 and 18 being equally spaced
from the shoulder 13 so that the ports 717, 78 will
be subject equally to any variations of pressure
in the bore of tube 68. The increased diameter
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13
prevents restriction of the throat by the fuel dis-
charging thereinto through ports 77 and main-
tains the suction on ports 17 and 18 substantially
the same as the throat suction would be if no
fuel were admitted thereto, thereby increasing
the suction or decreasing the pressure on ports

17 and 18 relative to the suction or pressure
which would be obtained if shoulder 73 were not
employed. ) . . )

--Also in the wall 12 and preferably between the
bores 62, 63 and the reservoir casing 27, there is
a vertical fuel conduit 79 which branches at its
upper end to feed fuel to the annular chambers
T4 of the tubes 69, 70, these chambers commu-~

nicating with conduit- 79 through the branch-

conduits. 80, 8!, see Fig. 1. Extending into the
wall .{2 there is a horizontal, cylindrical bore 82
which intersects the conduit 79 and which is
closed at its inner end by an end wall 83, the
bore 82 at its intersection with the conduit 79
forming a valve chamber and being of greater
diameter than the diameter of conduit 79. In
the bore or chamber 82 there is a cylindrical, ro-
tatable valve member 84 which when in its posi-
tion most restricting the conduit 79 has on its
underside a substantially segmental-cross slot 85
of a width substantially equal to the diameter
of conduit 79. The remaining segmental portion
86 is cut away at its opposite side edges to- pro-
vide ports 87, 88 which register with the con-
duit 79 and which act as the valve member is
rotated to regulate and permit an increasing
flow through the conduit 79. The valve mem-
ber 84 has a stem 89 which extends externally
of the wall 12 and through a packing recess 90

‘formed as an enlargement of and at the outer

end portion of bore 82. In the recess 80 and
surrounding stem or shaft 89 is packing mate-

.rial 91 positioned hetween cone-shaped metal

retaining discs and which is held under com-
pression by a helical coil spring 92 surrounding
stem 89 so as to prevent leakage of air from
atmosphere to the conduit 78. The spring 92 is
held under compression by engagement at its
outer end with a sleeve nut 94 screw-threaded
into the recess 80. The valve member 84 is pref-

- erably of greater diameter than its stem 89 to
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provide an outward facing shoulder against
which one of the cone-shaped packing retainers
abuts and which prevents movement of the valve
member out of its chamber. On the projecting

end of the stem or shaft 89 is a crank or lever

arm 95 which is adjustably fixed thereto.
Mounted on the free end of the arm 95 there is
an eccentric 96 comprising eccentrically joined
pins 987, 98 of which pin 97 extends through an
aperture in arm 95 fo be locked in adjusted
position by the nut 89. The projecting pin 88
forms a connecting arm on the lever 95 and has
pivotally secured thereto one end of a connect-
ing link or member 160. The other end of link
180 is pivotally secured to an arm 10{ rigid with
the throttle operating lever {92 which is rigidly
fixed on the projecting end portion 2! of the
throttle shaft. The throttle lever 162 also has
rigid therewith an arm (03 which extends up-
wardly when the throttle valves are in closed
position. The arm 103 carries an adjustable stop
member or screw {64 cooperable with an abut-
ment or flange i85 projecting from the throttle
body member 8 to regulate or limit the extent
of closing movement of the throttle valves, the
members {04, 105 forming the throttie valve idle
adjustment. On the other projecting end portion

3

20 of the throttle shaft there is journaled for
rotation relative thereto an operating lever- 106
having an arm (07 cooperable with an abutment
member 108 fixed on the shaft end portion 20.

- The arm 107 and the abutment member 108 co-

operate on clockwise rotation of arm 106, fac-
ing Fig. 4, to move the throttle valves toward

open position and limit closing movement of

the throttle valves but as will be apparent, do not
interfere with opening movement of the throttle
valves by the lever arm (02. The lever i06 is
adapted for connection to the. manual throttle
setting adjustment member, mounted in -cur-
rent automobile practice on' the automobile in-
strument board or dash within easy reach of the
operator. “The throttle lever 102 is adapted for
connection by suitable linkage to the foot or ac-
celerator pedal and is the normal throttle oper-
ating means.

Positioned at one side of the vertical tube re-.

ceiving bore 63 and in the wall {2, there is an
air supply passage or duct 09 which is closed at
its top end by a plug 110 and which has an air

10

15

20

inlet port 1¢i adjacent its upper end, the port -

being downward inclined for dirt elimination and

. opening into the common air inlet 8. The duct

109 opens at its opposite end at an upward in-
clination into the float chamber 33 adjacent the
cover member 43. Screw-threaded or otherwise
sealed in the outlet end portion 112 of duct §09
is a plug member (I3 having a calibrated gir
flow controlling port 114 to regulate the admis-
sion of atmospheric air from inlet 8 to the in-
terior of the float chamber above the liquid level
therein. The plug member 113, which is hol-
low, projects from the wall of the chamber 32
and terminates well above the liquid level.
Within the dash-pot and pump casing 28 there

_is a cylindrical housing member {15 which is-lon-

gitudinally ° reciprocal ' therein. The housing

member {45 is internally cylindrical to receive a

piston {16 which is preferably substantially cup-
shaped, having a cylindrical side wall portion 147
fitting the bore of housing member 115 and co-
operating therewith to guide the piston 1186.
The housing member has an end wail 118 oppo-

25

30

40

site the piston 116 and toward which the,piston

moves upon its compression stroke. Through
the end wall 1{8 there are a plurality of ports {18
establishing communication between the cham-
ber {20 within the housing and the portion of the
chamber 2! on the opposite side of wall (8.
Within the chamber (20 there is a helical coil
spring 122 which at its opposite ends abuts the
inside face of the end wall {{8 and the inside
face of piston (18, being held under compres-
sion therebetween to normally urge the piston to
the position shown in Fig. 4 and through its suc-
tion -stroke. The chamber 28 is annular in
cross-section, having its inner cylindrical wall
formed by a tubular member or sleeve {23 which
projects concentrically from wall {18 and by a
tubular member {24 which slidably fits within
the member (23. The member {24 extends
through a central aperture 125 in the piston {16
and is provided with a circumferential end flange
126 ‘which abuts the outside face -of piston ! 6,
the piston being held against flange 126 by
spring 122 so that the member 124 and the piston
{16 are movable in unison. The casing 28 is
preferably provided with a cover member {27
which is removably secured in position by screws
128, a gasket 129 being provided to seal the
joint, Extending diagonally through the main

casing and the partition wall 13 at an angle of

50

85

70

75




~ 10

15

20

30

35

40

. by screws 143b.

45

50

55

60

65

70

v

4

substantially 45°, there is a guide bore 130 which
is concentric with the bore of casing 28 and which
opens thereinto at its lower end. The lower end
portion of bore 130 is of enlarged diameter, as at
31, the enlarged bore portion being provided
with a cylindrical flange extension 132 which
projects into chamber 121. The enlarged bore
portion {31 intersects and communicates with
the conduit 79 below or on the inlet side of the
metering valve 84. Projecting concentrically
from the outside face of wall (18, there is a
tubular member or sleeve 133 which is reciprocal
in the enlarged bore portion 131 and which has
an end wall 134 having a central‘fuel port 135
therethrough. The tubular member 133 is pref-
erably provided with a circumferential recess
containing suitable packing material 136 to pre-
vent passage of fuel through bore 13f around
the member ‘133. The upper end of bore 130
opens into a vertical, substantially rectangular
recess or chamber (37 formed or opening into
the partition 13. Longitudinally reciprocal in
the bore 130 is a rod 138 which extends at its
upper end into chamber 131 and at its lower end
through a central aperture 139 in a ported spider
{40 within and rigid with the tubular member 124
and preferably formed integrally therewith. The
rod 138 is held in engagement with the member
124 by a cross pin 141 passed through the rod and

‘engaging the under or inlet side of the spider 140,

The upper end of rod {38 is connected to an arm
or crank member 142 positioned in chamber 131
and rigid with and projecting from shaft 50. A
link 143 pivotally secured at its opposite ends to
the arm 142 and the rod 138 operatively connects
the same so that the air valves 57, 58 are opera-
tively connected to the piston §16, the air valves
normally being urged toward closed position by
the force of spring 122. The chamber (37 is
closed and sealed by a cap or cover member (432
which is secured and sealed to the main casing
The portion of the rod 138 in-
termediate its ends and which extends through
port £35 comprises a fuel metering valve defined
by the tapered portion {44, The portion 144 may
have a plurality of different tapers to enhance the
control of the fuel flowing through port 135. It
is to be noted that the annular orifice surround-
ing valve (44 and defined by port 135 is never
closed as this would prevent supply of fuel to the
mixing chamber. The chamber 121 in casing 28
is in communication at its uppermost point with
the float chamber below the liquid level therein by
means of a bleed passage 145 which is calibrated
and of minute cross-section, preferably of such
small size that substantially no fuel will be dis-
charged therethrough under piston compression
into the float chamber, the bleed passage func-
tioning to relieve the chamber of gas or air bub-
bles which might trap therein. The housing
member 115 has an external tooth rack 146 ex-
tending longitudinally thereof. The rack teeth
preferably extend completely around the hous-
ing member |15 so that the rack can not become
disengaged from the teeth of pinion (4T with
which it meshes. The pinion 147 is rigidly fixed
on an operating shaft 148, preferably being formed
integral therewith and is positioned in a bore
148 extending horizontally into the casing wall
which separates the interiors of the reservoir cas-
ing 21 and the pump casing 28. The shaft 148
is journaled at its inner end in the closed end
of the bore, as at 150, and at iis outer end is
journaled in the packing nut {51 which closes
the bore 149. The portion of the bore 149 con-
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taining pinion (47 is sealed against leakage of
air thereinto from atmosphere by packing ma-
terial 152 positioned between oppositely directed
conical metal plates 153 and held under com-
pression by a helical coil spring 154 positioned
between the nut 151 and the packing material.
The nut 151 has a cylindrical extension 1355 on
which is journaled for rotation an operating
lever (53, the lever preferably being held axially
in position by a U-shaped locking member 1562,
for exampie. Rigid with the lever 156 there is an
arm (57 which carries an adjustment screw 158
which forms a stop for engagement by a lug or
stop member 59 carried by a sleeve 160 rigidly
secured on the external projecting end of shaft
i28. The lug 159 and stop screw {58 are normally
urged into engagement with each other by a coil
spring 161 which surrounds the extension 155
and has one end anchored to the lever 156 and
its other end anchored to the shaft 148, preferably
hy engagement with the lug 159. The lever 156
is provided with a flat plate portion 162 having
its marginal edge or face 163 forming an eccen-
tric cam surface. At the ends of the surface 163
there are stop lugs 164, 165 which limit rotation of
lever 156 and therefore of shaft 148 and which
engage a stop member (66 projecting from the
pump casing 28. The stop member 166 is pro-
vided with a guide aperture (67 aligned with
the cam face 163 and through which one end of
a thrust rod 168 extends for engagement with
the cam face 163. The other end portion of
the rod 168 is guided in an apertured lug or ear
{69 projecting from the casing flange 4 in over-
lying relation to the idling abutment stop 105.
The rod 168 is held in engagement with the cam
face 163 by a helical coil spring 170 surrounding
the rod and fixed thereto at one end, as at 171,
and having its other end engaging the ear 169.
The throttle lever arm 103 extends upward into
opposing relation to the free end {12 of rod 168
and carries an adjustable abutment screw 13
cooperable with the rod end {12 and engageable
thereby upon operation of the rod 168 by the cam
face 163 to move the throttle valves toward open
position. '

The annular chambers 15 in the bores 62, 63 are
in communication with the float chamber 33
above the liquid level therein by means of con-
duits 174, 115 respectively, which have their
inlet ends defined by tubular members 116, 111
respectively, which extend at an upward inclina-
tion through the float chamber wall and to a
point closely adjacent the float chamber cover
member 43 to prevent the ingress of fuel to the
conduits 174, 115. The conduits 174, 115 are
each in communication with the pump chamber
{20 by means of the conduits 178, 119 which have
vertically extending portions opening downward
and through the top wall of chamber 21 on
opposite sides of the bleed passage 145, see Figs.
4,7and 9. As the conduits 178, 119 are of iden-
tical construction, the conduit {18 alone is shown
in vertical longitudinal section in Fig. 7. Within
the vertical portions of each of the conduits {18,
{19 there is a valve chamber (80 containing a
check valve 181 preferably of the ball type, hav-
ing a horizental seat and only sufficiently heavy
to prevent withdrawal of fuel from the chamber
{21 by suction in the throats of tubes 69 and 70
respectively. The valves 181 serve to close the
conduits 178, 119 upon the downward return or
suction stroke of piston 116 to prevent the In-
drawing of air or gas to the pump chamber and
to insure the filling of the pump chamber with
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'quuid fuel which enters the same through the

piston clearance around wall 1{7. The conduits
{78, 179 are preferably turned at the chambers
186 above the valves (81 to align with and open
into the conduits (74, {75. The portions of con-
duits 478, 179 between chambers {88 and con-
duits 174, 175, respectively, are restricted by cali-
brated bores 812, which are of sufficiently large
diameter to permit an adequate pump discharge
therethrough and which serve in conjunction with
the flow areas of conduits (174, {75 to prevent
the suction on ports 78 from drawing fuel from
the pump chamber into conduits (748, 175. The
restricted bores 8= also serve to increase the
rapidity of discharge from the pump at the point
where the discharging fuel meets and joins the
air stream in conduits 174, 175. Stop members
182 are preferably provided to limit the lift of
the valves 18! and preferably comprise pins car-
ried by and depending from screws (83 which
are screw-threaded info the top ends of the ver-
tical portions of bores 178, 179. The main fuel
conduit is provided with a bleed hole {84 through
the end wall {18, see Fig. 4, and establishing com-
munication between the interior of the tubular
member 123 and the chamber (21 so that any
trapped air or gas bubbles can escape from the
main fuel conduit into chamber (2] and thence
through bleed passage 1485. ‘
The mixing, chambers 59, 60 are also preferably
in communication with each other through a

‘horizontal slot 185 anterior to the throttle valves

{24, i25 to equalize the sub-atmospheric pres-
sures in the mixing chambers and acting on the
discharge nozzles 65, 86.

In a carburetor such as the one illustrated in
Figs. 1 to 10 inclusive, I have found it desirable
and that the carburetor will operate efficiently

‘'when the following dimensional sizes are uti-

lized; but the sizes given are to be taken merely
as illustrative and are not, as will be obvious, to.
be considered as limiting or circumscribing the
scope of the claims. It is preferable that in each
tube, one air suction port 78 be used having a
diameter of .043’’ but a plurality of such ports
18 may- be employed in each tube having the
sum total of their cross-sectional areas equiva-
lent to .043’'. Preferably six ports 11 are pro-
vided in each tube for supplying fuel to the by-
pass passageway, each such port having & diam-
eter of .059’’." The throat between the converg-
ing-diverging bores 71, 12 is preferably 14’’, with
the shoulder 713 increasing the size at the throat
to. %'’ diameter. The diameter of the fuel
passage or conduit 79 is preferably %'’ diameter.
The main fuel port or orifice 135 preferably has
a diameter of .171’" and the taper of the meter-
ing valve {44 may generally be considered as a
taper of substantially 1%4’’ per foot, The econ-
omizer valve 84 acts to control fuel flow through
passage 18 and to decrease the flow permitted by
metering valve (44 between say 25 miles per
hour and 65 miles per hour level road car speeds-
by from two to three pints of gasoline per hour.
When the carburetor serves as the agency or
means for  lifting fuel from a lower level tank
or source of supply to the float chamber 33, the
calibrated air inlet port 114 is preferably of a
diameter of .041’" which results in the main-
tenance of a vacuum or sub-atmospheric pres-
sure above the liquid level in the float chamber
sufficient to raise fuel from the low: level supply
tank by suction and to maintain a substantially
constant pressure.differential of 9’’ of gasoline
between the pressure acting on the surface of the

B

gasoline in reservoir 33 and the pressure or vac-
uum transmitted through conduit 79 and serv-
ing to-draw fuel or gasoline from the reservoir
32 to the mixing chambers. ]
bleed passage 145 is preferably -.042’ and the
diameter of bleed port (84 is also preferably
.042’’, The piston side wall 117 preferably has a
mean diametral clearance in the bore of hous-
ing member {45 of .0025’’, The metering rod
138 is preferably %'’ in diameter and has a ion-
gitudinal travel of {%’’ on full movement of the
air valves, the tapered metering valve {44 being
breferably set so that when the air valves are
in closed position it will be substantially <’/ in
longitudinal movement from engagement or

seating in the orifice §35. The housing mem-

ber 145 has 1%’’ longitudinal movement on full
movement of .lever §56. The force exerted by
dash-pot spring (22 when the parts are in the
positions shown is sufficient to hold the air valves
§7, 38 closed against & vacuum in the mixing
chambers corresponding to 24’ of gasoline. ‘The
pump discharge ducts {78, (79 are each &'/ in
diameter and are each restricted by bores (8i=
to a diameter of .046’". The bores of tubes {76,
77 are each %'’ in diameter. 'The float cham-
ber inlet port 31 is &'’ in diameter. 'The nozzle
members 65, 66 have bores of %'’ diameter, and
at the base of the inclined orifice. face are %'’
square in transverse cross-section. The pres-
sure equalizing slot or epening i85 is %'’ wide
and %'’ deep, the slot 26 being %4’’ wide and 3"’
deep. The effective flow areas of economizer valve
ports’ 87 and 88 are respectively slightly less
than .001 square inch and .004 square inch when
the valve 84 is in engine idling position, Fig. 10,
the diameter of valve 84 being £’’. '

A helical coil spring {86 is preferably posi-
tioned in the casing 28 and held under compres-
sion between the cover member §27 and the lower
end of the housing member (15 in order to take up
any lost motion between the rack i46 and pinion
147 thereby insuring the maintaining of the ori-
fice 135 in a given position for a given setting
of the lever arm §56.

The operation of the carburetor above de-
scribed is as follows, the casing { having been

- secured by flange 33 and sealed to a duplex en-

gine-intake manifold and the float chamber in-
let 29 having been connected by a suitable con-
duit to a low level source of fuel supply or main
tank. The main fuel orifice. 135 is adjusted or set
for warm engine idling operation relative to valve
144 by means of adjustment screw 158 without
changing thereby the normal position, Fig. 2, of
lever 156. The throttle’ valves will also be set
or adjusted for warm engine idling operation and
the economizer valve will be set or adjusted to
start restricting the main fuel supply at about
25 miles per hour level road car speed. . With.
the parts in the positions shown, the lever 156 is

. rotated counterclockwise, facing Fig. 2, which

rotates pinion 147 in a clockwise direction, Fig.
4, to move the housing member !5 downward
and toward the casing cover member 121. The
extent of rotation of lever 156 is dependent upon
the engine temperature at starting or engine
cranking and if the engine is extremely cold, the

-lever will be rotated until stop 165 engages stop.

member (66. The downward movement of hous-

. ing member 115 by operation of. lever 156 moves

the sleeve member 133 relative to valve 144 to
increase the size of the annular fuel orifice
through port 135, thereby to increase the ratio
of fuel to air supplied to the mixing chambers

The diameter of
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and to provide an enriched mixture for engine
starting. This movement of housing member 115
also compresses spring 122 thereby increasing
the load on or resistance to opening movement
of the air valves 57, 58, holding them closed and
sealed against the suction in the mixing cham-
pers. In addition, the cam face 163 moves the
thrust rod 168 longitudinally against the force
of the light return spring 170 and pushes on the
adjustable abutment screw 113 to rotate or move
the throttle valves 24, 25 toward open position,
the extent of opening movement of the throttle
valves being determined by the adjustment of
screw 1713 and the throttle valves being suf-
ficiently opened when stop (65 engages stop 166
to maintain warm engine operation at a high
idling speed equivalent to say 15 miles per hour
level road car speed. Movement of throttle arm
103 by rod 168 also moves the throttle arm 104
which is connected to the economizer valve 84
but the movement is insufficient to change the
effective flow area through conduit 79 as the ex-
tent of closing movement of economizer valve
port 88 is fully compensated by the opening
movement of economizer valve port 87, the port
or slot 88 not being fully closed by this movement
of the throttle valves. If the engine is now
cranked for starting, the sub-atmospheric pres-
sure created thereby in the mixing chambers 59,
60 will be insufficient even with the lever arm 156
in its normal warm engine operating position, as
in Fig. 10, to cause opening movement of the air
valves 51, 58 but air entering the main inlet 8
will by-pass the air valves by means of the pas-
sageways through the tubes 69, 710. The air
passing the throats of tubes 69, 10 will create
suction on the fuel ports 17 and the air lift or

~ suction ports 18. The suction on ports 17 will
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be transmitted to annular chamber 74 and thence
to conduit 79 through the communicating branch
conduits 80, 8!. Liquid fuel will therefore be
drawn from reservoir or chamber 33 through
conduit 42, chamber 121, tubular members 124,
123 and 133, and the more widely opened fuel
orifice 135 into conduit 79 and thence through
ports 11 into the throats of tubes 69, 18, the
economizer valve 84 not restricting the flow of
the fuel which has been permitted to flow through
the orifice 135. The suction at the throats of
tubes 69, 10 acting on ports 18 acts through con-
duits 174, 115 and their respective tubes 176, {11
to withdraw vapor of the liquid fuel and air
from the float chamber 33 above the liquid level
therein thereby creating a sub-atmospheric pres-
sure on the liquid in-the float chamber, which suc~
tion is not satisfied by the air admitted through
calibrated port {((4 to the float chamber and
thence to withdrawal conduits (74, 175. By in-
clining the passages or ports 18 as above described
toward the tube air inlet end, I have found by
manometer test that sudden changes of pres-
sure at the tube throat are not as quickly trans-
mitted to the float chamber air space as when
the longitr .inal axis of the ports are normal or
at right angles to the longitudinal axis of the
tube and by manometer, dynamometer and road
test that the sudden inrush of air into the car-

buretor due to automatic excess opening of the.

suction responsive valves on quick opening of the
throttle or when the throttle is “kicked open” is
compensated for by the concurrent and momen-
tary increase in the pressure differential acting
on the fuel in the float chamber. The air enter-
ing the float chamber through port ({4 and tube
§13 serves due to the spacing of tube 113 from

2,061,494

the tubes 116, 111, to sweep continuously from
the chamber above the liquid level the gas or
vapor of the liquid fuel and causes discharge of
the gas or vapor through tubes 116, 171 into the
Venturi type tubes 68, T1. 'The air entering tubes
69, 70 from main inlet 8 mixes at the throats of
the tubes and below the shoulders 13 with tae
liguid fuel supplied thereto through ports 11, the
rich mixture thus formed discharging at a down-
ward inclination through the nozzle members 65,
66 into the mixing chambers 59, 60. The sub-
atmospheric pressure created in the float cham-
ber above the liquid level therein by the suction
at the throats of tubes 69, 10 draws fuel from

the low level main tank through inlet 29 into !

the chamber 33 upon lowering of float 34 which
opens the float controlled valve 39 thereby re-
plenishing the fuel withdrawn from chamber 33
and maintaining the liquid level therein constant
at the line L—L. The depression or vacuum at

engine idling speeds with the parts positioned’

as in Fig. 10 and dimensioned as above set forth
will be substantially equal to 40’ of gasoline over
the liquid in the float chamber. Upon opera-
tion of the engine under its own power and as
the engine warms up, the lever 156 will be re-
turned from its starting position and in a clock-
wise direction, facing Fig. 2, toward the warm
engine operating position thereof shown in Fig.
2 g0 as to decrease the ratio of fuel to air dis-
charging to the engine from the mixing cham-
bers. 'The extent of return movement of lever 156
will be readily determined by the operator in
accordance with resulting engine performance,
the return movement, as will be obvious, de-
creasing the added resistance to opening move-
ment of or load on the air valves 57, 58 by spring
122, decreasing the temporarily increased ef-
fective flow area through main fuel orifice 135
and also permitting movement of the throttle
valves toward normal warm engine idling posi-
tion. With lever 156 in any position wherein
stop 164 is out of engagement with stop 166 the
ratio of fuel to air supplied to the engine will be
increased for all engine speeds. When the en-
gine has been completely warmed up, the lever
{56 will have been returned to the position shown
in Fig. 2 when the remaining parts and mecha-
nism of the carburetor will be in the positions
shown in the drawings at engine idling speeds.
As the throttle valves are gradually moved fo-
ward open position to increase the speed of the
engine for level road engine operation, the de-
creasing pressure or increasing suction in the

mixing chambers will cause opening movement !

of the air valves 57, 58, their positions being de-
termined by the quantity of air flowing therepast
into the mixing chambers and being such as to
maintain the sub-atmospheric pressures in the
mixing chambers within predetermined limits
and substantially constant. The opening move-
ment of the air valves 57, 58 rotates shaft 50
counter-clockwise, facing Fig. 4, to move or pull
rod 138 upward and metering valve (44 in an
opening direction or away from its orifice 135 to
increase the quantity of fuel supplied to the con-
duit 19 and the mixing chambers to maintain
the desired fuel-air ratio in accordance with the
opening movement of the air valves 571, 58. As
above noted, the economizer valve 84 does not
act below a position of the throttle valves corre-
sponding to say 25 miles per hour level road car
speed to restrict or cut down the quantity of fuel
supplied through orifice 135 but as the throttle
valyes are moved further open to further in-
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crease the engine speed, the economizer valve
84 limits the fuel which has passed through ori-
fice 135 as the valves (44 and 84 simultaneously
move foward further open positions. The fuel
flowing through orifice 135 will be limited or re-
stricted by the economizer valve 84 at level road
loads until the economizer valve 84 has been
moved to a position by operation of the throttle
valves corresponding to a throttle valve open po-
sition- of substantially 65 miles per hour level
road car speed. Above 65 miles per hour level
road car speed, the economizer valve 84 no longer
restricts the fuel which is supplied through ori-
fice 185 so that the ratio of fuel to air supplied
to the mixing chambers is then solely under con-
trol of the metering valve 144.

The operation of the air valves 57, 58 is con-
trolled by the spring 122 and the dash-pot and
pump piston {16 which serve to steady the move-
ment of the air valves and to prevent fluctuating
operation thereof, the spring 122 also serving to
move the air valves toward closed position upon
increase of pressure in the mixing chambers
whether caused by increased load on the engine
or movement of the throttle valves toward closed
position. During full load, wide open throttle
operation of the engine, the economizer valve
84 will be in wide open position, permitting sub-
stantially unrestricted fiow through conduit 79
and therefore the metering valve {44 will be in
complete control of the fuel supplied to the mix-
ing chambers as determined by and in accord-
ance with the position of the air valves 57, 58.

Upon quick opening movement of the throttle
valves 24, 25 for rapid acceleration of the engine,
the sudden decrease in pressure in the mixing
chambers will cause air valves 57, 58 likewise -to
move quickly in an opening direction causing op-
eration of the piston ({6 to compress fuel in the
bore of housing member §15. The fuel under
pressure will be discharged by piston {6 through
ports {18 in the housing member wall {{8 and
thence upwardly through conduits 718, (719,
lifting ball checks {8f and discharging thence
into and through conduits 174, 115 and their out-
let ports 718 into the throats of tubes 69, 70,
thereby augmenting -or supplementing the fuel
supplied to the mixing chambers through con-
duit 79. Some of the fuel so discharged may pass
into the tubes 176, 177 if the discharge from the
pump chamber is sufficiently rapid ahd will be
discharged by the air entering the tubes 17§, 177
through ports 78 upon cessation of the piston
movement. The bleed passages 145 and 184 are
relatively so small that substantially no fuel is
discharged therethrough on the pump discharge
stroke, substantially all of the fuel passing up into
and through the conduits {18, 179. The opera-
tion of the pump piston will not affect the dis-
charge of fuel through the main fuel discharge
conduit as the main conduit which opens from

the float chamber through opening 4! extends

concentrically through the pump chantber and
is separated therefrom by the tubular members
124, 123 and {33 which form a partition or cylin-
drical wall separating the conduit from the pump
chamber.

The carburetor shown in Figs. 11 to 18 inclusive
is similar in many respects to the carburetor
above described and shown in Figs. 1 to 10 in-

clusive and therefore the primes of the reference .
characters applied to Figs. 1 to 10 inclusive will.

be employed to designate the same parts of the
carburetor of PFigs. 11 to 18. This carburetor of

Figs. 11 to 18 inclusive will now be described and -

.spider 201.

7

differs from the carburetor of Figs. 1 to 10 in-
clusive in the following respects: Instead of em-
ploying ‘a separate by-pass passageway for by-
passing each of the air valves, a bassageway hav-
ing a common inlet and a branched outlet is em-
ployed. This passageway comprises a single
vertical bore 187 containing a Venturi type tube
188 substantially similar to the tubes 89, 78, save
that it is screw-threaded, as at 189, into the
threaded upper end portion of the bore of pas-
sageway (81. The vertical portion 187 of the
by-pass passageway opens at ils lower end into
a transverse horizontal passageway portion (8§
which is vertically below the closed position of the
air valves and which is positioned laterally of the
mixing chambers 59’, 60°. The passageway por-
tion 190 comprises a manifold defining passage-
way branches having from its opposite end por-
tions downward inclined bores opening into the

‘mixing chambers 58’, §0’ and in these bores are

1C

20

hollow nozzle members. {81, 192 which project into -

the mixing chamber bores ﬂ 5 and 4’ respectively.
The annular chamber 78’ in the tube (88 is in
communication with the float chamber 33’ above
the liquid level therein by means of a conduit
§93. The upper end of fuel conduit 79’ opens

through a single port 194 into the annular fuel

chamber 14’. The economizer valve 84’ shown
in detail in Pig. 16 functions to obtain the same
result as valve 84 but is provided with a trans-
verse passage 198 having a diameter equal to the
diameter of conduit 79’ and which is movable
into registry therewith in the full open position
of valve 86’. The upper and lower segmental
portiens of valve 84’ are provided with upper and
lower radial slots 196, {97 which provide a mini-
mum flow through the conduit 79’ and which

" meter the flow through said conduit as the valve

is moved in clockwise direction, facing Fig. 13, on
opening movement of the throttle valves. The
housing member {15’ does not have any ports in
its end wall 118’, the pump discharge being
through the orifice 135’ and the conduit 79’. In

‘the bore of housing member 15’ there is a piston

{98 which has ports {99 therethrough establish-
ing communication between the interior of the
dash-pot and pump casing 28’ and the interior
of the housing member 11%’. The ports {99 are
controlled by a check valve 200, preferably a flat
circular disc, retained in operative position by a
The spider 201 is held in engagement
with the inside face of piston 198 by the helical
coil spring 122’. The metering valve rod 138’
which extends through the main fuel orifice 135’
passes through suitable apertures in the spider
261 and check valve 200 and is suitably rigidly
secured to the piston 98 so that the piston and
air valves are movable in unison. "The fuel inlet
valve 202 controlled by the constant level float
34’ is of the conventional type, the fuel retaining

2z
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rartition which prevents draining of the float

chamber in this carburetor being a cup-like mem-
ber 203 surrounding the valve guide member 32’
and clamped in position thereby, as at 204. The
air inlet to the top of the float chamber from the
main air inlet 8’ is through a duct 205 having in
its inlet end a calibrated plug 206 having there-
threugh the calibrated orifice 14, see Fig. 15.
The throttle lever 102’ which is fixed on the
throttle shaft end portion 21’ has an adjustable
abutment screw 207 which engages a transverse
flange or arm 208 on an operating link 209 which
is journaled on the throttle shaft end portion 21’
and positioned between the lever 102’ and the
throttle body 3’. The flange 208 is movable into
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engagement with a lug or ear 210 on the throttle
body member 3’ to limit closing movement of the
throttle valves 24, 25’. The other end of the
link 209 is slotted, as at 211, to provide a lost-
motion connection with the pinion operating lever
{56’. Through the slot 211 there is a screw 212
which is eccentric to the pinion shaft 148’ and
which secures the link 209 to the lever 156’. The
lever 156’ has an arm 213 carrying an adjustable
abutment screw 214 engageable with a stop 215
on the casing 28’." The arm 213 is provided with
a longitudinal recess which intersects the trans-
verse threaded bore carrying the screw 2i14. In
the longitudinal recess there is a detent member
or dog 216 normally urged into engagement with
the screw 214-by a light coil backing spring, the
detent 216 cooperating with longitudinal slots or

- grooves 211 in the screw 214 to hold or lock the

screw in adjusted position. The lever 156’ is
normally held rigid with shaft 148’ by a clamping
screw 218, the lever 156’ being adjustable about
shaft 148’ to regulate the position of the lever
156’ relative to pinion (47’ and the throttle valves.
The throttle lever 102’ is operatively connected
to the economizer valve lever or crank 95’ by a
link 219 which is temperature responsive and
preferably of bimetal having a loop or howed
portion 220 to multiply the longitudinal expan-
sion or contraction of the link upon temperature
change. - The link 219 expands upon decrease of
temperature and therefore moves the economizer
valve 84’ toward open position without disturbing
the setting of the throftle valves with the result
that the economizer valve 84’ permits a greater
flow of fuel, the flow permitted increasing with
decrease of temperature thereby causing an in-
crease in the ratio of fuel to air and the supply of
a richer fuel mixture to the engine at level road
car speeds between 25 and 65 miles per hour.

The sizes of the ports and passageways and of

the other parts of this carburefor are preferably
the same as like ports and parts described above
in connection with Figs. 1 to 10 inclusive. The
operation of this carburetor will be clear to those
skilled in the art from the detailed description of
operation of the carburetor of PFigs. 1 to 10 in-
clusive, taken with the foregoing description of
differences of this carburetor with respect to the
carburetor of Figs. 1 to 10 inclusive. However,
it may be noted that the main fuel supply is
augmented or supplemented on the pump dis-
charge by additional fuel supplied through the
main conduit 79’. Since the economizer valve
84’ is operated upon operation of the throttle
valves and the movement of the piston 198 results
from opening of the air valves 57/, 58/, it will
be apparent that the economizer valve 84’ does
not obstruct the discharge of fuel by the pump
piston.

In Fig. 19, I have shown a modification of the
dash-pot and pump structure contained in the
casing 28’. In this form, the reciprocal housing
22 which is substantially similar in form to hous-
ing member 115’ is closed and sealed at its lower
end by an end wall or plug 222. Within the bore
of housing member 221 there is a piston 223 which
is secured to the end of metering valve rod 138’
and which cooperates with the air valve resisting
spring 122’, as described above. 'The housing
member 221 is at its upper end portion adjacent
conduit 79’ of less diameter than the bore of cas-
ing 28’ so as to provide an annular passageway
294 for supplying fuel from the float chamber 33’
to the conduit 79’. The end wall 225 of member
221 opposite the plug member 222 and correspond-

ing to end wall 118’, Fig. 14, is provided with &
plurality of valve ports or apertures 226 which
are controlled by a flat disc check valve 221. The
disc valve 227 may be of a stiff, light fapric im-
pervious to liquid, and be held in a valve cage or 5
retaining member 228. The end of spring 22’
opposite piston 223 preferably abuts a flange on
the cage 228 to hold the same in engagement with
the end wall 225 and in fixed position in the hous-
ing member 221. The fuel fed from the float 10
chamber 33’ and passing through annular pas-
sageway 224 passes substantially directly from
ports 226 into the tubular member 133’ for sup-
ply to conduit 79’. On sudden opening move-
ment of the air valves connected to rod 138" the 15
fuel under pressure by piston 223 forces valve
221 to its seat, closing the ports 226 and discharg-
ing through orifice 135’ to supplement or aug-
ment the normal fuel discharge through con-
duit 79°. 20
The float chamber inlet controlling valve shown '
in Fig. 20 may be used in lieu of the inlet valves
above described. In the float chamber inlet pas-
sage 29 there is a ported guide member 229 hav-
ing a vertical bore 230 therethrough to receive 25
the reciprocal valve operating member or stem
231 carrying at its upper end the flanged collar
38 cooperating with the float actuated lever 85.
The lower end portion of the guide member bore
230 is of enlarged diameter to receive a ported 30
valve seat member 232 which is rigidly fixed in
the bore as by a press fit. The inlet port 233
through member 232 is controlled by a check valve
234, preferably a flat disc, which seats on an an-
nular rib or bead seat on the top face of member 35
232 and swrrounding port 233. The valve 234 is
separate from stem 231, so that it can seat inde-
pendently of the action of stem 231. The valve
234 is normally moved to its seat by float 34 act-
ing through stem 231 when the liquid level reaches ¢g
line IL—L thereby maintaining a constant liquid
level in chamber 33 and is also closed irrespective
of float operation when the fluid pressure in
chamber 33 exceeds the pressure in the inlet 28
thereby preventing liquid fuel in the main supply 4;
line to inlet 29 from draining back into the
main lower level supply tank. The valve 234 will
open when the liquid level drops below line IL—1L,

if the pressure in inlet 29 exceeds the pressure

acting on the chamber or outlet side of the valve .
which is the case during operation or funning of
the engine.

Although I have described the carburetors em-
bodying my invention as particularly adapted
and constructed for drawing or lifting fuel from 3
a low level supply tank to the carburetor float
chamber, I have found these carburetors are
equally operable to supply a proper mixture of
air and fuel to an internal combustion engine
when the float chamber is supplied with fuel by ¢p
an auxiliary pump or other independent supply
means. However, I have found that these car-

.‘
(=]
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“buretors when utilized with an independent

means for supplying fuel to the constant level
ghamber may have their efficiency of operation ¢3
increased somewhat by reducing the resistance
of the air valve or dash-pot spring and by main-
taining atmospheric pressure over the liquid in
the float chamber. The float chamber may be
placed under atmospheric pressure by increasing 70
the effective flow area of the calibrated air inlet
port 114 or 114’

What I claim and desire to secure by Letters
Patent of the United States is:

1. A carburetor comprising a casing having a 75
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passageway therethrough including a miging
chamber having an air inlet, suction responsive
means controlling the admission of air to said

. mixing chamber and operable to maintain the
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sub-atmospheric pressure in said mixing chamber
within predetermined limits, a passageway hav-
ing an air inlet and discharging into said mixing
chamber, said second-named passageway having
a bore portion of restricted cross-sectional flow
area, a liquid fuel reservoir, a fuel supply conduit
leading from said reservoir below the liquid level
therein and having an outlet at and discharging
into said bore portion, said conduit being sealed
against admission of air and having a portion of
its length above the liquid level in said reservoir,
a vapor withdrawal conduit leading from said res-
ervoir above the liquid level therein and having
an outlet discharging into said bore portion, said
outlets being positioned in a common plane normal
to the longitudinal axis of said bore portion where-
by said conduits are subjected equally to varia-
tions in pressure in said bore portion, and means
to maintain a greater pressure in said reservoir
above the liquid level therein than exists in said
fuel conduit whereby fuel will be discharged into
said bore portion and through said second-named
passageway. into said mixing chamber.

2. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing chamber
within predetermined limits, a pasageway hav-
ing an air inlet and discharging into said mixing
chamber, said second-named passageway having
a bore portion of restricted cross-sectional flow

area, a liquid fuel reservoir, a fuel supply conduit .

leading from said reservoir below the liguid level
therein and having an outlet at and discharging
into said bore portion, said conduit being sealed
against admission of air and having a portion

“of its length above the liquid level in said res-
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ervoir, an air and vapor withdrawal conduit
leading from said reservoir above the liquid level
therein and having an outlet discharging into
said bore portion, said outlets being positioned
in a common plane normal to the longitudinal
axis of said bore portion whereby said conduits
are subjected equally to variations in pressure in
said bore portion, and means to supply air to said
reservoir above the liquid level therein at a
point spaced from the inlet to said second-named
conduit whereby the supplied air will sweep the
interior of said reservoir above the liquid level
and will maintain over the liquid a greater pres-
sure than exists in said fuel conduit. .

3. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling admission of air to said mixing
chamber and operable to maintain the sub-
atmospheric pressure in said mixing chamber
within predetermined limits, a passageway hav-
ing an air inlet and discharging into said mixing
chamber, said second-named passageway having
a converging bore portion and a diverging mix-

" ture discharge bore portion, an annular shoulder

joining said bore portions and facing said diverg-
ing portion, a liquid fuel reservoir, a fuel supply
conduit leading from said- reservoir below the
liquid level therein and having an outlet at and
discharging into said second-named pasageway, a
vapor withdrawal conduit leading from said
reservoir above the liquid level therein and hav-

S
ing an outlet discharging into said second-named
passageway, said conduit ouflets being posi-
tioned closely adjacent to and substantially
equally spaced from said shoulder and between
said shoulder and said mixing chamber, and
means to maintain a greater pressure in said
reservoir above the liquid level therein than
exists in said fuel conduit whereby fuel will be
discharged into said second-named passageway
and thence into said mixing chamber.

4. A carburetor comprising a casing having s
passageway therethrough including a downward
discharging mixing chamber having an air inlet
in alignment therewith, suction responsive means
pivotally supported for downward swinging move-
ment and controlling admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing chamber
within predetermined limits, & downward extend-
ing passageway having an air inlet and discharg-
ing laterally into said mixing chamber, an ex-
tension for the discharge end of said second-
named passageway spacing the outlet of said
second-named passageway from the walls of said
mixing chamber, said second-named passage-vay
having a converging bore portion and a diverging
mixture discharge bore portion, an annular
shoulder joining said bore portions and facing
said diverging portion, a liquid fuel reservoir,
a fuel- supply conduit leading from said res-
ervoir below the liquid level therein and having
an outlet at and discharging laterally into said
diverging portion, a vapor withdrawal conduit
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leading from said reservoir above the liquid level . -

therein and having an outlet discharging laterally
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into said diverging portion, said conduit outlets -

being positioned closely adijacent to and substan-
tially equally spaced from said shoulder, and
means to.maintain & greater pressure in said res-
ervoir above the liquid level therein than exists
in said fuel conduit whereby fuel will be dis-
charged into said second-named passageway and
thence into said mixing chamber.

5. A carburetor comprising a casing having a
bassageway therethrough ‘including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing chamber
within predetermined limits, a passageway hav-
ing an air inlet and discharging into said mix-
ing chamber, said second-named passageway hav-
ing a bore portion of ‘restricted cross-sectional
flow area, a liquid fuel reservoir, a fuel supply
conduit leading from said reservoir below the
liquid level therein and having an outlet at and
discharging into said bore portion, said conduit
being sealed against admission of air and having
a portion of its length above the liguid level in
said reservoir, a vapor withdrawal conduit lead-
ing from said reservoir above the liquid level
therein and having an outlet discharging into
said bore portion, said outlets opening laterally
through the side wall of said bore portion and
being positioned in a common plane normal to
the longitudinal axis of said bore portion whereby
said conduits are subjected equally to variations
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in pressure in said bore portion, and means to -

supply air to said second-named conduit, said air
supply means being calibrated whereby to main-
tain sub-atmospheric pressure in said reservoir
above the liquid level therein.

6. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
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means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into said
mixing chamber, said second-named passageway
having a bore portion of restricted cross-sectional
flow area, a liquid fuel reservoir, a fuel supply
conduit leading from said reservoir below the
liquid level therein and having an outlet at and
discharging into said bore portion, said conduit
having a portion of its length extending above
the liquid level in said reservoir, a vapor with-
drawal conduit leading from said reservoir above
the liquid level therein and having an outlet dis-
charging into said bore portion, said outlets being
positioned in a common plane normal to the
longitudinal axis of said bore portion whereby
said conduits are subjected equally to variations
in pressure in said bore portion, fuel metering
means in said fuel conduit, means operatively
connecting said suction responsive means and
said ‘metering means, said fuel conduit being

.open at all positions of said metering means, and

means to maintain a greater pressure in said
reservoir above the liquid level therein than exists
in said fuel conduit whereby fuel will be dis-
charged into said bore portion and through said
second-named passageway into said mixing
chamber.

7. A carburetor comprising a casing having a
bassageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-=
ber within predetermined limits, a passageway
having an air inlet and discharging into said mix-
ing chamber, said second-named passageway
having a bore portion of restricted cross-sec-
tional area, a liquid fuel reservoir, a fuel supply
conduit leading from said reservoir below the
liquid level therein and having an outlet at and
discharging into said bore portion, a vapor with-

drawal conduit leading from said reservoir above -

the liquid level therein and having an outlet dis-
charging into said bore portion, said outlets being
positioned in a common plane normal to the lon-
gitudinal axis of said bore portion whereby said
conduits are subjected equally to variations in
pressure in said bore portion, a valve in said fuel
conduit, a throttle valve controlling discharge
from said first-named passageway, temperature
responsive means operatively connecting said
valves, and means to maintain g greater pressure
in said reservoir above the liquid level therein
than exists in said fuel conduit whereby fuel will
be discharged into said bore portion and through
said second-named passageway into said mixing
chamber.

8. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into said
mixing chamber, said second-named passageway
having a bore portion of restricted cross-sectional
flow area, a liquid fuel reservoir, a fuel supply
conduit leading from said reservoir below the
liquid level therein and having an outlet at and
discharging into said bore portion, a vapor with-
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drawal conduit leading from said reservoir above
the liquid level therein and having an outlet dis-
charging into said bore portion, said outlets being
positioned in a common plane normal to the lon-
gitudinal axis of said bore portion whereby said
conduits are subjected equally to variations in
pressure in said bore portion, two fuel metering
valves in said fuel conduit, one of said valves
being operatively connected to said responSive
means, a throttle valve controlling discharge
from said first-named passageway, means opera-
tively connecting the other of said metering
valves to said throttle valve, said one metering
valve controlling fuel flow at substantially closed
and at substantially wide open throttle valve
positions, said other metering valve controlling
fuel flow at intermediate throttle valve positions,
and means to maintain a greater pressure in said
reservoir above the liquid level therein than exists
in said fuel conduit whereby fuel will be dis-
charged into said bore portion and through said
second-named passageway into said mixing
chamber. .

9. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into said mix-
ing chamber, said second-named passageway
having a bore portion of restricted cross-sec-
tional area, a liquid fuel reservoir, a fuel supply
conduit leading from said reservoir below the
liquid level therein and having an outlet at and
discharging into said bore portion, said conduit
having a portion of its length extending above
the liquid level in said reservoir, a vapor with-
drawal conduit leading from said reservoir above
the liquid level therein and having an outlet dis-
charging into said bore portion, said outlets being
positioned in a common plane normal to the lon-
gitudinal axis of said bore portion whereby said
conduits are subjected equally to variations in
pressure in said bore portion, means to maintain
a greater pressure in said reservoir above the
liquid level therein than exists in said fuel con-
duilt so that fuel will be discharged into said bore
portion and through said second-named passage-
way into said mixing chamber by the maintained
pressure differential, and means to supplement
the discharge of fuel supplied by the maintained
pressure differential.

10. A carburetor comprising a casing having
a passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into- said
mixing chamber, said second-named passageway
having a bore portion of restricted cross-section-
al flow area, a liquid fuel reservoir, a fuel supply
conduit leading from sald reservoir below the
liquid level therein and having an outlet at and
discharging into said bore portion, a vapor with-
drawal conduit leading from said reservoir above
the liquid level therein and having an outlet dis-
charging into said bore portion, said outlets be-
ing positioned in s common plane normal to the
longitudinal axis of said bore portion whereby
said conduits are subjected equally to variations
in pressure in said bore portion, a pump in said
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fuel conduit, meahs operatively connecting said
pump to said suction responsive means, and
means to maintain a greater pressure in said
reservoir above the liquid level therein than
exists in said fuel conduit whereby fue! will be
discharged into said bore portion and through
said second-named passageway into said mixing
chamber,

11. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into said
mixing chamber, said second-named passageway
having a converging-diverging bore portion, &
liquid fuel reservoir, a fuel supply conduit lead-
ing from said reservoir below the liquid level
therein and having an outlet at and discharging
into said bore portion, said conduit having a por-
tion of its length extending above the liquid level
in said reservoir, a vapor withdrawal conduit
leading from said reservoir above the liquid level
therein and having an outlet discharging into
said bore portion, said outlets being positioned
in a common plane normal to the longitudinal
axis of said bore portion whereby said conduits
are subjected equally to variations in pressure
in said bore portion, a pump supplied from said
reservoir, a discharge conduit leading from said

pump and discharging into said converging-di- -

verging bore portion, and means to maintain a
greater pressure in said reservoir above the lig-
uid level therein than exists in said fuel conduit
whereby fuel will be discharged into said bore
portion and through said second-named pas-
sageway into said mixing chamber,

12, A carburetor comprising a casing having &
passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into said

mixing chamber, said second-named passageway .

having a converging-diverging bore portion, a
liquid fuel reservoir, a fuel supply conduit leading
from said reservoir below the liquid level therein
and having an outlet at and discharging into
said bore portion, a vapor withdrawal conduit
leading from said reservoir above the liquid level
therein and having an outlet discharging into
caid bore portion, said outlets being positioned
in a common plane normal to the longitudinal
axis of said bore portion whereby said conduits
are subjected equally to variations in pressure in
said bore portion, a pump supplied from said
reservoir, a discharge conduit leading from said
pump and opening into sald second-named con-
duit anterior to said bore portion, means in said
discharge conduit to close said discharge con-
duit against indrawing of air to satd pump, and
means to maintain a greater pressure in said
reservoir above the liquid level therein than ex-
ists in said fuel conduit whereby fuel will be dis-
charged into said bore portion and through said
second-named passageway into ‘said mixing
chamber. ' '

"13. A carburetor comprising a main casing

having a passageway therethrough including a
mixing chamber having an air inlet, an air valve
responsive to mixing chamber suction and con-

11

trolling the admission of air to.said chamber, a
fuel supply conduit discharging into said mixing
chamber, a fuel receiving casing carried by said
main casing, a housing member containing s
dash-pot chamber reciprocal in said second-
named casing, a wall of said housing member
having a fuel port communicating with said con-
duit, a piston in said dash-pot chamber, & fuel

.metering rod extending through said fuel port

and defining with said wall an annular orifice,
said rod having one end connected to said piston,
means operatively connecting the other end of
said rod to said air valve, and means carried by

caid main casing to move said housing member-

relative to said rod thereby to regulate the flow
of said orifice.

14, A carburetor comprising a main casing
having a passageway therethrough including &
mixing chamber having an air inlet, an air valve
responsive to mixing chamber suction and con-
trolling the admission of air to said chamber, a
fuel supply conduit discharging into said mixing
chamber, a casing carried by said main casing,
a housing member containing a dash-pot cham-
ber reciprocal in said second-named casing, a
sleeve member slidably fitting and terminating in
said conduit and extending from said housing
member, said sleeve member having a fuel port
establishing communication between said dash-
pot chamber and said conduit, a piston in said
dash-pot chamber, a fuel metering rod extend-
ing through said fuel port and having one end
connected to said piston, means operatively con-
necting the other end of sald rod to said air valve,
and means carried by said main casing to move
said housing member to regulate fuel flow
through said port.

. 15, A carburetor comprising a main casing
having a passageway therethrough including a
mixing chamber having an air inlet, an air valve
responsive to mixing chamber suction and con-
trolling the admission of air to said chamber, a
fuel supply conduit discharging into said mixing
chamber, a casing carried by said main casing, a
housing member containing a dash-pot chamber
reciprocal in said second-named casing and hav-
ing a sleeve member slidably fitting in said con-
duit, said sleeve membher having a fuel port, a
piston in said dash-pot chamber, a fuel meter-
Ing rod extending through said fuel port and
having one end connected to said piston, means
operatively connecting the other end of said rod
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to said air valve, a toothed rack on said housing

member, and a pinion engaging said rack to

move said housing member to regulate fuel Sow
through said port.

16.. A carburetor comprising a main casing hav-
ing a passageway therethrough including a mix-
ing chamber having an air inlet, an air valve re-
sponsive to mixing chamber suction and control-
ling the admission of air to said chamber, g fuel
supply conduit discharging into sald mixing
chamber, a casing carried by said main casing, a
housing member containing a dash-pot chamber
reciprocal in said second-named casing and hav-
ing a fuel port communicating with said conduit,
& partition dividing said housing member into a
dash-pot chamber and a fuel passage feeding said
port, a supplemental fuel supply conduit leading
from said dash-pot chamber and discharging into
sald mixing chamber, a piston in said dash-pot
chamber operable to force fuel through said sup-
plemental conduit, a fuel metering rod extending
through said fuel port and into said passage,
means connecting said rod to sald piston, means
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connecting said rod to said air valve, and means
to move said housing member to regulate fuel
flow througt said port.

17. A carburetor comprising a casing having a
main passageway therethrough including a mix-
ing chamber having an air inlet, a suction re-
sponsive air valve in said passageway and con-
trolling admission of air to said mixing chamber,
a wall of said casing having a passageway by-
passing said air valve and communicating at its
outlet end with said main passageway, said by-
pass passageway having a converging-diverging
bore portion defining a throat, a fuel supply con-
duit discharging laterally into said throat, a
dash-pot chamber receiving liquid fuel and hav-

ing communication with said by-pass passage-:

way, a piston in said dash-pot chamber, said cas-

ing having a guide bore opening into said con- -

duit, mcans operatively connecting said air valve
to said piston and extending through said bore
and into said fuel conduit, and a fuel metering
valve carried by said connecting means and con-
trolling flow through said conduit.

18. A carburetor comprising a casing having a
main passageway therethrough including a mix-
ing chamber having an air inlet, a suction re-
sponsive air valve in said passageway and con-
trolling admission of air to said mixing cham-
ber, a passageway by-passing said air valve and
communicating at its outlet end with said main
passageway, said by-pass passageway having a
converging-diverging bore portion deflning a
thrcat, a fuel supply conduit discharging into said
thrcat, a dash-pot chamber receiving liquid fuel
and having communication with said by-pass
passageway, a piston in said dash-pot chamber,
mcans operatively connecting said air valve to
said piston, said ccnnecting means extending into
said fuel conduit, a fuel metering valve carried by
said connecting means, a reciprocatory sleeve
member in said conduit and having a port re-

" ceiving said metering valve, and means to move

said sleeve mcmber to regulate fuel flow through
said conduit.

19. A carburetor comprising a main casing
having vertical downward discharging passage-
ways therethrough with aligned flat internal wall

" portions, a chaft having its side face in contact
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with said wall portions, an air valve plate mem-
ber in each passageway, said valve members be-
ing secured at one edge to said shaft and extend-
ing at a downward inclination therefrom, said
casing having a guide bore extending at a down-
ward inclinatioh between said passageways frem
a point adjacent the underside and intermediate
ihe ends of said shaft, a reciprocal rod guided
in said bore, means operatively connecting one
cnd of said rod to said shaft, a dash-pot and
pump casing carried by said main casing and re-
ceiving the other end of said rod, a housing mem-
ber having an end wall and reciprocal in said
dash-pot casing, a sleeve member projecting from
caid end wall and reciprocally fitted in said bore,
said sleeve member having a fuel orifice receiv-
ing said rod, said rod having a metering valve
portion cooperable with and controlling fuel flow
through said orifice, means to reciprocate said
housing member, a piston in said housing' mem-
ber and secured to and movable with said rod, a
float chamber casing carried by said main cas-
ing in overlying relation to said dash-pot casing,
a fuel conduit connecting the interiors of said
float chamber casing and said dash-pot casing,
said main casing having in its wall opposite said
shaft a vertical bore having its inlet end open

2,061,404 ' |

to atmosphere, a transverse bore communicating .

with said vertical bore and having outlets dis-
charging into said passageways posterior to said
valve members, a tube in said vertical bore and
having a converging-diverging bore forming a
throat, a fucl conduit leading from said guide bore
on the outlet side of said orifice and discharging
into said throat, an air suction conduit leading
frcm the interior of said float chamber casing
and discharging into said throat, throttle valves
posterior to said air valve members and control-
ling discharge from said passageways, and means
to equalize the suctions In said passageways an-
tericr to said throttle valves.

20. A carburetor comprising a main casing
having vertical downward discharging passage-
ways therethrough with aligned flat internal wall
portions, a shaft having its side face in contact
with said wall portions, an air valve.plate mem-
ber in each passageway, said valve members he-
ing secured at one edge to said shaft and ex-
tending at & downward inclination therefrom,
said casing having a guide bore extending at a
downward inclination between sald passageways
from a point adjacent the underside and inter-
mediate the ends of said shaft, a reciprocal rod
guided in said bore, means operatively connect-
ing one end of said rod to said shaft, a dash-pot
and pump casing carried by said main casing
and receiving the other end of said rod, a hous-
ing member having an end wall and reciprocal
in said dash-pot casing, a sleeve member pro-
jecting from said end wall and reciprocally fitted
in said bore, szid sleeve member having a fuel
orifice receiving said rod, said rod having a
metering valve portion cooperable with and con-
trolling fuel flow through said orifice, means to
reciprocate said housing member, a piston in
said housing member and secured to and mov-
able with said rod, cooperable tubular members
separating the interior of said housing mem-
ber into a central fuel conduit opening into
said sleeve member and an annular dash-pot
and pump chamber containing said piston, a
float chamber casing carried by said main
casing in overlying relation to-said dash-pot
casing, a fuel conduit connecting the interiors
of said float chamber casing and said dash-
pot casing for supplying fuel to said annu-
lar chamber and to said tubular members, said
main casing having in its wall opposite said
shaft a pair of vertical bores having their inlet
ends open to atmosphere and having their out-
let ends discharging respectively into said pas-
sageways posterior to sald air valve members, a
tube fitted in each of said vertical bores and
having ‘a converging-diverging bore forming a
throat, a mair fuel conduit leading from said
guide bore on the outlet side of said fuel orifice
and discharging into said throats, air suction
conduits leading from the interior of said float
chamber casing and discharging into said throats,
pump discharge conduits leading from said pump
casing to said air suction conduits, the end wall
of said housing member being ported to establish
communication between said annular pump
chamber and sald discharge conduits, and means
to prevent withdrawal of fuel by suction from
sald discharge conduits.

21. A carburetor comprising a casing having
an open-ended downward discharging substan-
tially vertical passageway therethrough, the open
upper end of said passageway defining an air in-
let and the open lower end of said passageway
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ha.ving_ an open-ended bore extending longitudi-
nally of said passageway and having its upper
end defining an air inlet and its lower end defin-
ing a mixture outlet, said bore opening laterally
into said passageway and having a tubular ex-
tension spacing the outlet of said bore from the
walls of said passageway, suction responsive
means controlling admission of air to said pas-
sageway and positioned in overlying relation to
said tubular extension, said bore having a con-
verging-diverging portion forming a throat, a
fuel supply conduit discharging into said throat
to supply a mixture of air and fuel to said pas-
sageway, movable fuel metering means control-
ling said conduit, and means operatively con-
necting said suction respensive means and said
metering means.

22. A carburetor comprising a casing having a
passageway therethrough including a mixing
chamber having an air inlet, suction responsive

~means controlling the admission of air to said

mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, & passageway
having an air inlet and discharging into said mix-

ing chamber, said second-named passageway -

having a converging-diverging bore portion, a
liquid fuel reservoir, a fuel supply conduit lead-
ing from said reservoir below the liquid level
therein and having an outlet at and discharging
into said bore portion, a conduit leading from
said reservoir above the liquid level therein and
having an outlet discharging into said bore. por-
tion, said outlets being positioned in a common
plane normal to the longitudinal axis of said
bore portion whereby said conduits are subjected
equally to variations in pressure in said bore
portion, fuel metering means in said fuel conduit,

a throttle valve controlling discha.rge from said
‘first-named passageway, means operatively con-

necting said throttle valve and said metering
means, and means to maintain a greater pressure
in said reservoir above the liquid level therein
than exists in said fuel conduit whereby fuel will

5 be discharged into said bore portion and through

said second-named passa.geway into said mixing
chamber.

23. A carburetor comprising a casing having
a passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined lmits, a liquid fuel

5 reservoir, a fuel supply conduit leading from said

- reservoir below the liquid level therein and dis-
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charging into said mixing chamber, two fuel
metering valves in said fuel conduit, one of said
valves being operatively connected to said suction
responsive means, a throttle valve controlling
discharge from said passageway, means opera-
tively connecting the other of said metering valves
to said throttle valve, said one metering valve
controlling fuel flow at. substantially closed and
at substantially wide open throttle valve posi-
tions, said other metering valve controlling fuel
flow at intermediate throttle valve positions, and
means to maintain a greater pressure in said
reservoir above the liquid level therein than ex-
ists in said fuel conduit.

24, A carburetor comprising a casing having a

passageway therethrough including a mixing

chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber and operable to maintain the
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sub-atmospheric pressure in said mixing chamber
within predetermined limits, a passageway hav-
ing an air inlet and discharging into said mixing
chamber, said second-named passageway having

a converging-diverging bore portion, a liquid fuel

reservoir, a fuel supply conduit leading from said
reservoir below the liquid level therein and having
an outlet at and discharging into said bore por-
tion, two fuel metering valves in said fuel conduit,
one of said valves being operatively connected to
said suction responsive means, a throttle valve
controlling discharge from said first-named pas-
sageway, means operatively connecting the other
of said metering valves to said throttle valve,
said one metering valve controlling fuel flow at
substantially closed and at substantially wide

open throttle valve positions, said other metering

valve controlling fuel flow "at intermediate
throttle valve positions, and means to maintain
a greater pressure in said reservoir above the
liquid level therein than exists in said fuel con-
duit whereby fuel will be discharged into said
bore portion-and through said second-named pas-~
sageway into said mixing chamber.

25. A carburetor comprising a main casing hav-
ing a passageway therethrough with an air inlet,
a fuel supply conduit discharging into said pas-
sageway, a&-casing enclosing a dash-pot chamber
communicating with said conduit, a tubular
member reciprocal in said conduit, a piston in
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said chamber, suction responsive means control- -

ling admission-of air from sald air inlet to said
passageway, a fuel metering member extending
into said tubular member and cooperating there-
with to control the fuel flow through said conduit,
said metering member interconnecting said suc-
tion responsive means and said piston, and means
to adjust said tubular member relative to said
metering member to regulate the ratio of fuel to
air supplied to said passageway.

26. A carburetor comprising a main casing
having a passageway therethrough with an air
inlet, a fuel supply conduit discharging into said
passageway, a casing enclosing e dash-pot cham-~
ber communicating with said conduit, a tubular
member reciprocal in said conduit, packing ma-
terial sealing the space between said tubular

member and the wall of said conduit, a piston

in said chamber, suction responsive means con-
trolling admission of air from said air inlet to
sald passageway, a fuel metering member ex-
tending into said tubular member and cooperat-
ing therewith to control the fuel flow through

. said conduit, said metering member intercon-

necting said suction responsive means and said
piston, a shaft carried by, said main casing, and
cooperable means on said shaft and said tubular
member operable upon rotation of said shaft to

adjust said tubular member relative to said me-

tering member to regulate the ratio of fuel to
air supplied to said passageway.
27. A carburetor comprising a main casing

‘having a passageway therethrough with an air
inlet, a fuel supply: conduit discharging into said

passageway, & casing enclosing a dash-pot cham-
ber communicating with said conduit, a tubular
member reciprocal in said -conduit, a piston in
said chamber, a tubular member extending from
said piston concentrically with said first-named

tubular member and having longitudinal sliding.

engagement therewith, a helical coil spring hav-
ing one end acting against said first-named tubu-
lar member and having its other end acting
against said piston, a fuel supply reservoir having
an outlet openlng into sald chamber, said tubular
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members comprising a passageway establishing
communication between said reservoir and said
condult, suction responsive means controlling
admission of air from said air inlet to said pas-
sageway, a fuel metering member extending into
said first-named tubular member and cooperating
therewith to control the fuel flow through said
conduit, said metering member interconnecting
sald suction responsive means and said piston,
and means to adjust said first-named tubular
member relative to said metering member to
regulate the ratio of fuel to air supplied to said
passageway. ~

28. A carburetor comprising a main casing
having a passageway therethrough including a
mixing chamber having an air inlet, an air valve
responsive to mixing chamber suction and con-
trolling admission of air to said chamber, a fuel
supply conduit discharging into said chamber, a
casing carried by said main casing and contain-
ing a dash-pot chamber, a piston in said dash-
pot chamber, a fuel metering rod operatively con-
nected to said valve and to said piston, a pair
of concentric relatively movable tubular members
surrounding said rod and extending between said
condult and said piston, said tubular members

being laterally spaced from said rod and from'

the side walls of said dash-pot chamber and hav-
ing a port cooperable with said rod to provide a
fuel orifice, means to supply fuel to the interior
of said tubular members for flow to said conduit,
and means cooperable with the tubular member
having said port to adjust said member relative
to said rod to control the ratio of air to fuel
supplied to said mixing chamber.

29. A carburetor comprising a casing having
a main passageway therethrough including a

. mixing chamber having an air inlet, a suction
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responsive air valve in said passageway and con-
trolling admission of air to said mixing cham-
ber, a passageway by-passing said air valve and
communicating at its outlet end with said main
passageway, sald by-pass passageway having a
converging-diverging bore portion defining a
throat, a fuel supply conduit discharging into
said throat, a dash-pot chamber receiving liquid
fuel and having communication with said by-
pass passageway, a piston in said dash-pot cham-
ber, a rod member extending through a side wall
of sald fuel conduit into said dash-pot chamber
and operatively engaging said piston, said rod
member having operative connection with said
air valve such that movement of said air valve
wiil be transmitted to said piston, a reciproca-
tory gleeve member in said conduit and sur-
rouhding said rod member, said rod member
having a tapered portion cooperable with the
bore of said sleeve member to meter fuel flow
through said fuel conduit, and means to adjust
said sleeve member longitudinally of said rod
member to control the ratio of fuel to air sup-
plied to said main passageway.

30. A carburetor comprising a casing having a
main passageway therethrough including & mix-
ing chamber having an air inlet, a suction respon-
sive air valve in sald passageway and controlling
admission of air to said mixing chamber, a pas-

sageway by-passing said air valve and communi- -

cating at its outlet end with said main passage-
way, sald by-pass passageway having a converg-
ing-diverging bore portion deflning a throat, a
fuel supply conduit discharging into said throat,
& dash-pot chamber receiving liquid fuel and
having communication with said by-pass passage-
way, & piston in said dash-pot chamber, means
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operatively connecting said air valve to sald pis-
ton, said connecting means extending into said
fuel conduit, a fuel metering valve carried by
said connecting means, a reciprocatory sleéve
member in said conduit and having a port receiv-
ing said metering valve, a spring interposed be-
tween said sleeve member and said piston and
opposing operation of said air valve by mixing
chamber suction, and means to move said sleeve
member to increase simultaneously the resistance
of said spring to air valve movement and to
Increase the effective flow area of said port.

31. A carburetor comprising a main casing hav-
ing a vertical downward discharging passageway
therethrough with s flat internal wall portion,
a shaft extending transversely through said pas-
sageway at said portion, the shaft side face closely
fitting with the wall of said passageway, an air
valve plate member conforming to said passage-
way and secured at one edge to said shaft, said
valve member extending at a downward inclina-
tion from said shaft and having downward swing-
ing opening movement, said casing having a guide
bore extending at a downward inclination from
the underside of said shaft, a reciprocal rod
guided in said bore and projecting from the ends
thereof, means operatively connecting one end
of said rod to said shaft, a dash-pot casing car-
ried by said main casing and receiving the other
end of said rod, a sleeve member reciprocally
fitted in said bore and projecting into said dash-
pot casing, said sleeve member having a fuel ori-
fice receiving said rod, said rod having a tapered
portion intermediate its ends and cooperable with
said orifice, means to reciprocate said sleeve mem-
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ber, a piston in said dash-pot casing and opera- -

tively connected to said rod, means to supply fuel
to said dash-pot casing for fiow through said ori-
fice, the wall of said main casing having a down-
ward extending bore having its upper end com-
prising. an air inlet and having its lower end
discharging into said passageway posterior to said
valve member, a tubular member in said last-
named bore and having a converging-diverging
bore forming a throat, a fuel conduit leading from
said guide bore on the outlet side of said orifice
and discharging into said throat, and a throttle
valve in said passageway and controlling dis-
charge therefrom.

32. A carburetor comprising 2 main casing hav-
ing a vertical downward discharging passageway
therethrough with a flat internal wall portion, a
shaft extending transversely through said pas-
sageway at said portion, the shaft side face closely
fitting with the wall of said passageway, an air
valve plate member conforming to said passage-
way and secured at one edge to said shaft, said
valve member extending at a downward inclina-
tion from said shaft and having downward swing-
ing opening movement, said casing having a guide
bore extending at a downward inclination from
the underside of said shaft, a reciprocal rod
guided in said bore and projecting from the ends
thereof, means operatively connecting one end of
said rod to said shaft, a dash-pot and pump cas-
ing carried by said main casing and receiving the
other end of said rod, a housing member having
an end wall reciprocal in said dash-pot casing, a
sleeve member projecting from said end wall and
reciprocally fitted in said bore, said rod having a
tapered fuel metering portion cooperable with the

" bore of said sleeve member to define an annular

fuel orifice, means to reciprocate said housing
member, a piston in said housing member and

" operatively connected to said rod for movement
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therewith, a float chamber casing carried by said
main casing and communicating with said dash-
pot casing, the wall of said main casing having
a downward extending bore on the opposite side
of said passageway from said shaft, the upper

end of said last-named bore comprising an air .

inlet’' and the lower end of said last-named bore
discharging into said passageway posterior to
said valve member, the outlet end of said last-
named bore having a tubular extension project-
ing into said passageway to space the discharge
therefrom from the walls of said passageway, a
tubular member in said last-named bore and hav-
ing a converging-diverging bore portion forming
a throat, a fuel conduit leading from said guide
bore on the outlet side of said annular orifice
and discharging into said throat, and a throttle
valve in said passageway and controlling dis-
charge therefrom.

33. A carburetor comprising a main casing hav-
ing a passageway therethrough'including a mix-
ing chamber having an air inlet, a shaft journaled
in the walls of said casing and extending trans-
versely through said passageway, a suction re-
sponsive valve member carried by said shaft and
controlling admission of air to said mixing cham-
ber, said casing having a guide bore extending
from a point adjacent said shaft, a reciprocal
rod guided in said bore and projecting from the
ends thereof, means operatively connecting one
end of said rod to caid shaft, a dash-pot casing
carried by said main casing and receiving the
other end of said rod, a sleeve member recip-
rocally fitted in said bore and projecting into
said dash-pot casing, said rod having a tapered
fuel metering portion cooperable with the bore
of said sleeve member to define an annular fuel
orifice, means to reciprocate said sleeve member
relative to said rod to regulate said orifice, a
piston in said dash-pot casing and operatively
connected to said rod, means to supply fuel to
said dash-pot casing for flow through said ori-
fice, said main casing having a downward extend-
ing bore with a converging-diverging portion de-
fining a throat, the upper end portion of said
last-named bore comprising an air inlet, the lower
end portion of said last-named bore discharging
into said passageway posterior to said valve mem-
ber, a fuel conduit leading from said guide bore
on the outlet side of said orifice and discharging
into said throat, and a throttle valve in said pas-
sageway and controlling discharge therefrom.

34. A carburetor comprising a main casing hav-
ing vertical downward discharging passageways
therethrough with aligned flat internal wall por-
tions, a shaft having its side face in contact with
said wall portions, an air valve plate member in
each passageway, said valve members being se-
cured at one rdge to said shaft and extending at
a downward inclination therefrom, said casing
having a guide bore extending at a downward
inclination between said passageways from a2
point adjacent the underside and intermediate
the ends of said shaft, a reciprocal rod guided in
said bore, means operatively connecting one end
of said rod to said shaft. a dash-pot and pump
casing carried by said main casing and receiving
the other end of said rod, a housing membet hav-
ing an end wall and reciprocal in said dash-pot
casing, a sleeve member projecting from said end
wall and reciprocally fitted in said bore, said
sleeve member having a fuel orifice receiving said
rod, said rod having a metering valve portion
cooperable with and controlling fuel flow through
said orifice, means to reciprocate said housing
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member, a- piston in said housing member and
secured to and movable with said rod, a float
chamber casing carried by said main casing in
overlying relation to said dash-pot casing, a fuel
conduit connecting the interiors of said float
chamber casing and said dash-pot casing, said
main casing having in its wall opposite said shaft
a vertical bore having its inlet end open to at-
mosphere, a transverse bore communicating with
said vertical borz and having outlets discharg-
ing into said passageways posterior to said valve
members, a tube in said vertical bore and hav-
ing a converging-diverging bore forming a throat,
a fuel conduit leading from said guide bore on
the outlet side of said orifice and discharging
into said throat, an air suection conduit leadinz
from the interior of said float chamber casing and.
discharging into said throat, and throttle valves
posterior to said air valve members and control-
ling discharge from said passageways.

35. A carburetor comprising a main casing hav-
ing vertical downward discharging passageways
therethrough, each of said passageways having
an air inlet and including a mixing chamber, a
shaft journaled in the walls of said casing and
extending transversely through said passageways
between said air inlet and said mixing chamber,
a suction responsive air valve member in each
rassageway and secured to said shaft such that
said valve memb-rs are movable in unison, said
casing having a guide bore extending between said
passageways from a point-intermediate the ends
of and adjacent said shaft, a reciprocal rod guid-
ed in said bore and extending from the opposite
ends thereof, means operatively connecting one
end of said rod to said shaft, a dash-pot and pump
casing carried by said main casing and receiv-
ing th~ other end of said rod, a tubular member
reciprocally fitted in said bore and surround-
ing said rod, said rod having intermediate its
ends a metering valve portion cooperable with
the bore of said tubular member to define an an-
nular fuel orifice, means to'reéciprocate'said tubu-
lar member to regulate the flow area of said ori-

fice, a piston in said dash-pot casing and opera-

tiv~ly connected to said rod, a tubular member
cooperable with said first-named tubular member
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and separating the interior of said dash-pot .

casing into a central fuel conduit and an annu-
lar dash-pot and pump chamber containing said
piston, a float chamber casing carried by said
mein casing and communicating with said an-
nular chamber and through the interior of said

50

tubular members with said orifice, a conduit -

leading from said guide bore on the outlet side of
said fuel orifice and discharging in‘c said -as-
sageways, and a conduit leading from said an-
rular chamber and discharging into said pas-
sageways.

36. A carburetor comprising a main casing hav-
ing vertical downward discharging passageways
therethrough, each of said passageways having an
air inlet and including a mixing chamber, a shaft
journal~d in the walls of said casing and ex-
tending transversely through said passageways
between said air inlet and said mixing chamber;,
a suction responsive air valve member in each
passageway and secured to said shaft such that
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said valve members are movable in unison, said

casing having a guide bore extending between

~ said passageways from a point intermediate the

ends of and adjacent said shaft, a reciprocal rod
guided in said bore and extending from the op-
posite ends thereof, means operatively connect-
ing one end of said rod to said shaft, a dash-pot
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and pump casing carried by said main cas-
ing and receiving the other end of said rod, a
tubular member reciprocally fitted in said bore
and surrounding said rod, said rod having inter-
mediate its ends a metering valve portion co-
operable with the bore of said tubular member
to define an annular fuel orifice, means to recip-
rocate said tubular member to regulate the flow
area of said orifice, a piston in said dash-pot cas-
ing and operatively connected to said rod, a
tubular member cooperable with said first-named
tubular member and separating the interior of
said dash-pot casing into a central fuel conduit
and an annular dash-pot and pump chamber
contaning said piston, a float chamber casing
carried by said main casing and communicating
with said annular chamber and through the
interior of said tubular members with said ori-
fice, said main casing having a pair of downward
extending bores open at their upper ends to at-
mosphere and discharging respectively into said
passageways posterior to said air valve members,
said last-named bores each having-a converging-
diverging portion forming a throat, a main fuel
conduit leading from said guid= bore on the out-
let side of said fuel orifice and discharging into
said throats, and a pair of pump discharge con-
duits opening into said throats and communi-
cating with said annular chamber.

37. A carburetor comprising a main casing hav-
ing vertical downward discharging passageways
therethrough, each of said passageways having
an air inlet and including a mixing chamber.
a shaft journaled in the walls of said casing and
extending transversely through said passageways
between said air inlet and said mixing chamber,
a suction responsive air valve member in each
passageway and secured to said shaft such that
said valve members are movable in unison. said
casing having a guide bore extending between
said passageways from a point intermediate the
ends of and adjacent said shaft, a reciprocal rod
guided in said bore and extending from the op-
posite ends thereof, means operatively connect-
ing one end of said rod to said shaft, a dash-pot
and pump casing carried by said main casing
and receiving the other end of said rod, a tubular
member reciprocally fitted in said bore and sur-
rounding said rod, said rod having intermediate
its ends a metering valve portion cooperable with
the bore of said tubular member to define an
annular fuel orifice, means to reciprocate said
tubular member to regulate the flow area of said
orifice, a piston in said dash-pot casing and op-
eratively connected to said rod, a tubular mem-
ber cooperable with said first-named tubular
member and separating the interior of said dash-
pot casing into a central fuel conduit and an
annular dash-pot and pump chamber contain-
ing said piston, a float chamber casing carried
by said main casing and communicating with
said annular chamber and through the interior
of said tubular members with said orifice, said
main casing having a pair of downward extend-
ing bores open at their upper ends to atmosphere
and discharging respectively into -said passage-
ways posterior to said air valve members, said
last-named bores each having a converging-
diverging portion forming a throat, a main fuel
conduit lead’'ng from said guide bore on the
outlet side of said fuel orifice and discharging
into said throats, an air suction conduit opening
into each of said throats and communicating with
the interior of said float chamber casing above
the liquid level therein, means to bleed air to
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said float chamber above the liquid level therein,
and a pump discharge conduit opening into each
of said air suction conduits and communicating
with said annular pump chamber,

38. A carburetor -comprising a casing having
a passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling the admission of air to said
mixing chamber, a passageway having an air
inlet and discharging into said mixing chamber.
said second-named passageway having a bore
portion of restricted cross-sectional flow area, a
liquid fuel reservoir, a fuel supply conduit lead-
ing from said reservoir below the liquid level
therein and having an outlet at and discharging
into said bore portion, said conduit being sealed
against admission of air and naving a portion
of its length above the liquid level in said reser-
voir, a vapor-withdrawal conduit leading from
said reservoir above the liquid ievel therein and
having an outlet discharging into said bore por-
tion, said outlets being positioned in a common
plane normal fo the longitudinal axis of said
bore portion whereby said conduits are subjected
equally to variations in pressure in said bore por-
tion, and means to supply air to said with-
drawal conduit to maintain a greater pressure
over the liquid in said reservoir than is concur-
rently maintained in said fuel conduit so that
fuel will be discharged through said fuel conduit
into said mixing chamber, said air supply means
being so proportioned relative to the sub-atmos-
pheric pressure produced in said withdrawal con-
duit as to provide sub-atmospheric pressure in
said reservoir over the liquid therein sufficient to
draw fuel into said reservoir from a low level
supply tank.

39. A carburetor comprising a casing having
a passageway therethrough including a mixing
chamber having an air inlet, suction responsive
means controlling admission of air to said mix-
ing chamber, a passageway having an air inlet
and discharging into said mixing chamber, said
second-named passageway having a converging
bore portion and a diverging mixture discharge
bore portion, an annular shoulder joining said
bore portions and facing said diverging portion, a
liquid fuel reservoir, a fuel supply conduit leading
from said reservoir below -the liquid level therein
and having an outlet at and discharging into
said second-named passageway, a vapor with-
drawal conduit leading from said reservoir above
the liquid level therein and having an outlet dis-
charging into said second-named passageway,
said conduit outlets being positioned closely ad-
jacent to and substantially equally spaced from
said shoulder and between said shoulder and
said mixing chamber, and means to maintain a
greater pressure in said reservoir above the liquid
level therein than exists in said fuel conduit
whereby fuel will be discharged into said second-
named passageway and thence into said mixing
chamber, said vapor withdrawal conduit and said
last-named means being so related that said
withdrawal conduit acts to maintain during en-
gine operation sufficient depression over the liquid
in said reservoir so that liquid fuel will be sup-
plied by pressure difference to said reservoir.,

40. A carburetor comprising a casing having
a passageway therethrough including a down-
wardly discharging mixing chamber having an
air inlet in alignment therewith, a suction re-
sponsive means pivotally supported for downward
swinging movement and controlling admission
of air to said mixing chamber and operable to
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maintain the sub-atmospheric pressure in said
mixing chamber within predetermined limits, a
downward extending passageway having an air
inlet and discharging laterally into said mixing
chamber, an extension for the discharge end of
said second-named passageway spacing the out-

let of said second-named passageway from the

walls of said mixing chamber, said second-named
passageway having a ¢onverging bore portion and
a diverging mixture discharge bore portion, an
annular shoulder joining said bore portions and
facing said diverging portion, a liquid fuel res-
ervoir, a fuel supply conduit leading from said
reservoir below the liquid level therein and hav-
ing an outlet at and discharging laterally info
said diverging.portion, a vapor withdrawal con-
duit leading from said reservoir above the liquid

level therein and having an outlet discharging

laterally into said diverging portion, said conduit
outlets being positioned closely adjacent to and
substantially equally spaced frem said shoulder,
and means to maintain a greater pressure in said
reservoir above the liquid level therein than ex-
ists in said fuel conduit whereby fuel will be dis-
charged into said second-named passageway and
thence into said mixing chamber,. said vapor
withdrawal conduit and said last-named means
being so related that said withdrawal conduif acts
to maintain during engine operation sufficient
depression over the liquid in said reservoir so that
liquid fuel will be supplied by pressure difference
to said reservoir. -
41. A carburetor comprising a casing having a
passageway therethrough including & mixing

chamber having an air inlet, suction responsive '

means controlling the admission of air to said
mixing chamber and operable to maintain the
sub-atmospheric pressure in said mixing cham-
ber within predetermined limits, a passageway
having an air inlet and discharging into said
mixing chamber, said second-named passageway

having a converging-diverging bore portion, a-

liquid fuel reservoir, a fuel supply conduit lead-
ing from said reservoir below the liquid level
therein and having an outlet at and discharging
into said Jbore portion, a vapor withdrawal con-
duit leading from said reservoir above the liquid
level therein and having an outlet discharging
into said bore portion, said outlets being posi-
tioned in a common plane normal to the longi-
tudinal axis of said bore portion whereby said
conduits are subjected equally to variations in
pressure in said bore portion, a pump supplied

from said Teservoir, a” discharge conduit leading

from §aid pump and opening into said second-

. named conduit anterior to said bore portion, and
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means to maintain a greater pressure in said
reservoir above the liquid level therein than exists
in said fuel conduit whereby fuel will be dis-
charged into said bore portion and through sald
second-named passageway - into 'said mixing
chamber. , .

42. A carburetor comprising a casing having
an open-ended downward discharging substan-
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tially vertical passageway therethrough, the open
upper end of said passageway defining an air
inlet and the open lower end of said passageway
defining g mixture ‘outlet, the wall of said casing
having an open-ended bore extending longitudi-
nally of said passageway and having its upper
end defining an air inlet and its lower end de-
fining a mixture outlet, said bore opening later-
ally into said passageway, an ‘extension projecting
at the upper side of said bore outlet and operable
to deflect the air entering said passageway air
inlet away from said bore outlet, suction respon-
sive means controlling admission of air to said
passageway and positioned in overlying relation
to said extension, said bore having a converging-
diverging portion forming a throat, a fuel supply
conduit discharging into said throat to supply a
mixture of air and fuel to said passageway, mov-
able fuel metering means controlling said con-
duit, and means operatively connecting said
suction responsive means and said metering
means. .

43. A carburetor comprising a casing having a

main passageway therethrough including a mix--

ing chamber having an air inlet, suction respon-
sive means controlling admission of air to said
mixing chamber, a passageway having an air inlet
and discharging into said main passageway on the
outlet side of said responsive means, said second-
named passageway having a bore portion of re-
stricted cross-sectional flow area, a liguid fuel
reservoir, a fuel supply conduit leading from said
reservoir below the liquid level therein and
having an outlet at and discharging into said
bore portion, said fuel conduit being sealed
against admission of air and having a portion
of its length above the liquid level in said reser-
voir, 2 vapor withdrawal conduit leading from
above the liquid level in said reservoir and having
an outlet portion discharging into said bore por-
tion, said fuel supply outlet and said outlet por-
tion discharging into said bore portion in a sub-
stantially common plane normal to the longi-
tudinal axis of said bore portion so that said con-
duits are subjected substantially equally to vari-
stions in pressure in said bore portion, said con-
duit outlet portion being inclined to the longi-
tudinal axis of said bore portion and discharging
toward the air inlet to said second-named pas-
sageway so that sudden changes of pressure:in
said bore portion will have a delayed transmission
through said withdrawal conduit to said reser-
voir, and means to supply air to said vapor with-
drawal conduit tc maintain a greater pressure
over the liquid in said reservoir than is concur-

_réntly maintained in said fuel supply conduit,

said air supply means being so proportioned rela-
tive to the sub-atmospheric pressure produced in
said vapor withdrawal conduit as to provide sub-

atmospheric pressure in said reservoir over the-

liquid therein sufficient to draw fuel into. said
reservoir from a low level supply tank.
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