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6 Claims.

"This invention relates.to_new and useful im-
provements in carburetors for supplying a mix-
ture of air and fuel, to an internal combustion
engine.

(Cl. 261—590)

through ‘the mixing chamber and taken on the

line 13—13 of PFig. 11; )
Fig. 14 is an enlarged ‘detail: view in ‘section on

the longitudinal center line of the fuel control or

An object of the invention is to provide a car- 8 economizer means and taken on the line 14—I4
buretor which will supply- a proper fuel mixture of Fig. 11; v o
for all ranges of engine operation. Fig. 15 is a detail view in section on the line
Another object is- to provide means. for tem- 15—15 of Fig. 13 but showing the nozzle and
porarily increasing. the ratlo of fuel to air for bafle member in side elevation;
rapid acceleration. 10 Fig. 16 is a detail’ top plan view of the Dozzle
Another object is to provide means for increas- ~ and baffle member;
ing the ratio of fuel to air during high power Fig. 17 is a detail view of the blank from Whlch
demands. the nozzle and baffle member is formed; and
Another object i to prov1de a carburetor which Fig. 18 is a diagrammatic view of the single
is: particularly adapted for utilizing an anterior 15 cagouf.retor °1f; le'gxs dll ~117, Figs, 110 by oha
throttle valve. eferring to the drawings, Figs. 1— y char-
The invention' consists in the improved con- acters of reference, numeral | designates gener-
struion and combinaion of parts o bo mors 217 the casng of & duplex downdrart yme ear
ully described hereinafter, the novelty of whic aenle i g B o .
will be parti cularly pomte d out and dlstmctly 20 Is mounted a cylindrical air inlet housing 3 haxf—
claimed, ing a bottom wall 4. The member 2 has a pair
In the accomponying dravings o be faken asa 9 PUISIl passegeways 5, & thorethrongh sepa-
part. of is. specification’ there ‘are fully and
clearly illustrated several preferred embodiments 25 36212;?‘133;111’;3&0a;nalgpl;lrllf;ga%d lglhr&ﬁlehlgngnﬂ
of I;cﬁhgeu;rév;ﬁ;gl;négg &gﬁgg{?‘g;nfs ciuplex down- bptt_om wall 4 forrsupply of air from the common
draft throttle anterlor carburetor embodying the ?Slro;né:;;:a?fvlelggls&?gf ;.m Ebz(;gwp?tsssffga’g :ng
invention; - :
’ has a throat |1 with a converging air inlet 12 and
buf’ égorz Is a view in'side elevamon of the car- g diverging mixing chamber I3 having a mixturs
’ outlet 14. Extending transversely through the
m; lgl 3 Is a view in section on the line 3—3 of partition wall 7 and the air inlet throttle bores 8,
) : R . there is a. throttle shaft (5. Mounted on the
. F;goftli’-l'isg a3partial view in section on the line throttle shaft in each passageway there is a
— 35 throttle valve- 16 of the balanced butterfly type,
o fF;l;g 5315 a d?taﬂ view in section on the line 5—5 which valves are movable simultaneously toward
open position and to closed position.. Secured to
ofFI:‘?gG;S a detail view in section on the line 6—6 the outlet or under. side of each valve {6 and on
‘ the leadmg wing 1T thereof there are a plurality
of‘Fli’fg 7 415 a d?taﬂ view in sectlon on theline T—T 49 ¢ pir guide vanes .18 extending transversely to
1
Fig. 8 is a detail view in sectxon on the line 8—8 ‘E;ﬁet?;itt;sss};ﬁvigd“g?fffrggglgs dfg S'gfh}s(;!el
of Flg 2: b
ig. 7, t 3%
Fig.9is an_enlarg.ed detail view of the metering ofgthe 35{,{; 1d'eIﬁleea‘:‘:;1ec: ?g (%ggr&mt% n;%‘;ﬁiﬁ;%:
valve in relation to its orifice in idling position; =~ 454 swirling or turbulent flow of the air entering the
Fig. 10 is a diagrammatic view of the duplex .converging air inlets 12.. Extending transversely
ca;buretgr of Figs, 1:'0 95 . through the wall 1, there is a fuel discharge pas-
ig. 104 is a diagrammatic view showing a sageway 200 opening into each of the passageways
position of the parts when the throttle valve has 5. 6 substantially at but on the mixing chamber
been moved slightly toward open position. 50 side. of their .throats i1, to: provide horizontally
Fig. 10B is a diagrammatic view showing the directed oppositely discharging fuel outlets or
rosition of the parts when the throttle valve has orifices 21, 22 which are alined with each other
been moved to a still further open position. and discharge substantially parallel-to the axis of
| Fig. 1l is a view in side elevation of a single the throttle shaft 15. . The wall of each passage-
downdraft anterior throttle carburetor embody- 55 way 8§, 6 has a recess-238, Fig. 4, opposing its ori-
ing the invention, but having a portion of the fuf‘l fice 2! 22, Extending between each ‘opposed
conduit in longitudinal section; orifice .and recess and bridging the passageway
Fig. 12 is a view in elevation looking from 11ght there are parallel air: baffle plates 24 extending
to left of Fig. 11; vertically at each-side of the orifice so that the
Fig. 13 is a view in longitudinal central section .60

discharge from each orifice -is longitudinally of
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and hetween the top and bottom edges of ifs
respective plates. Each pair of plates 24 is joined
by a horizontal cap portion 28 overlying the air
inlet side ofthe orifice to shield the orifice from
the incoming air stream.. The ends of the plates

5

24 terminate in positioning ears 26, 21 which".

extend respectively into the orifices 21, 22 and

the recesses 23 to hold the plates against displacé~_

ment. T _ .

In the air inlet {0 there is a disk-type choke
valve 28 mounted eccentrically on a shaft 29
journaled in the side walls of the housing 3. The
valve 28 has an opening 30 therethrough con-
trolled by a poppet type valve plate 3| which is
urged to closed position by a coil spring 32,
The valve plate 31 is reciprocal on a rod 33 se-
cured to the valve 28, the rod having a shoulder
against which spring 32 abuts. The free end 34
of rod 33 is engageable with the wall of housing 3
to limit the movement of valve 28 beyond full
open position. - One end 35.of valve shaft 29 pro-
jects from the end of a sleeve 36, Fig. 1, extending
from the housing 3. Rigidly secured on the exter-

10

nal shaft end 25 there is a lever arm 31. With- ; :

in the sleeve 368 there is a coil tension spring 38
having one end engaging the lever arm 37 and
its other end anchored to the sleeve 36 so thag
the spring 38 is operable to move the choke valve

25

28 to closed position. Journaled on a stub shaft -.

39 projecting from the external wall of housing 3
below the shaft 35 there is a. choke lever 40, Fig. 2,
having a bifurcated upper end providing spaced
arms 41, 42 engageable with the lever arm 37.
The arm .42 in the position shown, is holding
valve 28 in open position. On clockwise move-
ment of lever 40, the arm 41 is engageable with
lever arm 37 to move the valve 28 toward closed
position against air pressure or to hold it tightly

30

closed. . One end of the throttle shaft |5 projects .

below the stub shaft 39 and carries an accelerating
pedal throttle lever 43 having an idle adjustment
screw 44, A kicker cam 45 is carried by a lever
46 mounted on a shaft 47 and is engaged by the
end of the idle screw 44. The lever 46 is connected
to the lever arm 42 by a link 48. The throftle
plates 16 each have an orifice 482 therethrough
for bleeding a supplemental quantity of minimum
air for engine idling. In the wall T at the mixture

40

45

outlets 14 there is a cross slot 48° connecting the .

mixing chambers (3 for synchronizing the pres-
sures therebetween. )

The other end 49 of the throttle shaft projects
through a gear housing 50 and has journaled on

its external end a hand throttle lever 51 engage-

able with a shaft, Figs. 1, 4 and 6, pin 52 to move
the throttle valves 16 toward open position. Fixed
on the throttle shaft end 49 within housing 59
there is a gear sector 53 which meshes with a gear
sector 54 fixed on a shaft 55 journaled in a bush-
ing (not shown) fixed in casing | by screw 56.
Supported by the casing member 2 and posi-
tioned at one side of the passageways 5, § there
is a constant level fuel reservoir having a liquid
receiving chamber 57 with an inlet 58 for connec-
tion to a suitable source of fuel supply. The res-
ervoir contains the usual inlet valve 582 (Fig. 10)
and float mechanism having a float 59 (Fig. 3)
for maintaining a constant liquid level. An air
inlet passageway 60 shown in dotted lines in Fig.
-2 leads from the interior of air inlet housing 3,
as at 6!, on the.inlet side of the air choke valve
28 to the reservoir.chamber at 62 above the liquid
level therein designated by the line L—L.
“Extending in the plane of the wall 7 and be-
tween the passageways 5, 6 and formed in part

50

(Y

70

passageway 20.
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by the wall T there is a tubular housing member
63, Fig. 3, having the mid-portion. of its bore pro-
viding a fuel passageway. 64, Figs.'3 and 10, which
is of substantially equal diameter to, and inter-
sects the mid-point of the horizontal discharge
Below the reservoir liquid level
the housing bore is of enlarged diameter as at 68,
the enlarged bore intersecting the reservoir
chamber 57 and extending therebelow to provide
a sump 66 which is closed and sealed by a plug 67.
Positioned concentrically within the enlarged
bore 65 there is a fubular member or housing 68
having an annular flange and compression wash-
er 69 fitting against the upper end of the enlarged
bore. The upper end of the member 68 extends
into the passageway 64 and carries an annular
metering valve orifice member 70 having a fuel
orifice 71 substantially at, but slightly below the
plane of the reservoir liquid level. The orifice
member 70 abuts a downward facing shoulder
to positively position the orifice member with re- -
spect to the reservoir liguid level. Within the
member §8 there is a longitudinal fiow or well
chamber 12 having its upper end formed by the
orifice member T0. Opening concentrically
through the lower end wall of chamber 72 there
is an inlet passageway 713 of reduced diameter.
The lower end of passageway 13 opens info a
pocKet or recess T4 which forms a valve sleeve,
the pocket 74 having its top edge champfered and
being of slightly less internal diameter than the
diameter of passageway 73. Through the side
wall of pnassageway 13 there is a rectangular fuel
inlet port 1% having its lower edge defining a por-
tion of the top edge of pocket T4, The tubular
member 68 is held rigidly in position by a disk
closure member 16 having :abutting engagement
with a shoulder on member 68 and screw-threaded
into the wall of bore 65 at its communication with
reservoir chamber 57. The closure member 16
thus provides in the upper end portion of bore 5
around member 68 a fuel-containing space, which
is divided by an annular partition plate 1T into
an upper compartment providing a low speed ac-
celerating well chamber 718 and a lower compart-
ment providing a high speed accelerating well
chamber 79. Through the wall of member 68
from the bottom end of chamber 19 into the pas-
sageway 13 there are a plurality of ports 89. 'The
chamber 18 is in communication with the interior
of member 68 by a port 81. In the casing member
2 directly above -and separated from the cham-
bers 718, 19 by an inclined wall 82 there is a cham-
ber 83, Figs. 3, 5 and 10, having a vertical parti-
tion 84 in the plane of the longitudinal axis of
bore 65. The partition 84 extends above the res-
ervoir liquid level and divides the chamber 83
into a low speed accelerating fuel compartment
85 and a high speed accelerating fuel compart-
ment 86. The compartment 85 communicates
with the upper compartment 78 through an aper-
ture 87 in wall 82 so that the compartments 718
and 85 provide a low speed accelerating well. The
compartment 86 communicates through an aper-
ture 88 in wall 82 with the lower compartment 79
to provide a high speed accelerating well. The
bottom wall 4 of the inlet housing 3 has a cali-
brated air bleed inlet 89 therethrough opening
into the top end of the chamber 83 so that the
high and low speed accelerating wells are open
to atmosphere with controlled maximum air, but
subject to & reduced or sub-atmospheric préssure,
and a reduced air supply upon movement of
choke valve 28 toward closed position.
Extending through the orifice Ti there is a
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metering valve or pin 90 having a multiple taper,

see Fig. 9, and having a stem 91 extending through;’; .
passageway 64 and across passageway: 20. Fitting .
tightly-and thereby held against movement in an:

end socket or recess in the end of valve member:

90 there is a tube or tubular extension §2 which’

projects through flow chamber 12 and the inlet
. passageway 13 and terminates in the pocket 74.

Through the walls of the tube 92 closely adjacent,.

the valve member 99 there is a cross passage 93

which intersects the tube bore 94 to provide out=”
let ports therefrom.  The:flow area of the ‘com<’

3

ber 100, The adjusiment mémber. 100 is adjust-
ably :screw-threaded through' g sleeve member
104 having. a longitudinally .extending: gear rack
102, the member 181 reciprocally fitting the guide-

. way 91.- The upper end of adjustment member

..100 has‘a longitudinal cross slot into which ex-

- closes the upper end of the guideway 91.

10

tends a blade adjustment member (03 which is
journaled in and through a cap member {84 which
A U-
shaped spring strap 105 extends:across the head

. of-member 103 and has its ends- frictionally -en-
" gaging the circumference of cap:member 164 to

bined outlets from the cross passage 93 is slightly

greater ‘than the drea of the calibrated bore 94y
Figs. 3,9 and 10. "The tube 92 has ‘a cylindrica}.

enlargement ior plug 95 intermediate its ends and
which extends into, and in spaced relation to thé

‘walls of, passageway: 13 so as to provide a caliz.
brated annular inlet orifice to the chamber 72"
The flow area of this annular orifice determines:
the:sub-atmospheric pressure in chamber 12 oz

on the inlet side of orifice 11 at which air from
bleed 89 will sweep out the chamber 78 and chams:
ber 72 above aperture 81, discharging the fuel
therefrom through passageway 20 into the mix:
ing chambers 13 of passageways 5 and 5. For
a given size orifice around the plug 95 in the out-
let  of passageway 13, the flow area at the meter=
ing valve orifice T will regulate the sub- atmos—
pheric pressure in the chamber 12, and accord=
ingly the size of the outlet orifice from passage:
way 13 around plug 95 will determine the extent
of opening of the metering valve at which thp
low speed accelerating well will discharge. The
free end of tube 92 has a head 96 preferably of
the same diameter as the diameter of plug 95 and
which fits the hore of pocket T4 to form there-
with a piston-or slide valve controlling admission
of fuel from inlet port 15 to the tube bore 94.
The head 98 has its bottom edge champfered for
guiding it into pocket 14 and it extends into
pocket 74 at a distance equal fo or slightly great-
er than the distance which plug 85 extends into
passageway 13, this distance being less than the
metering pin travel required to move ports 92
above or to the outlet side of orifice 7. The
depth of pocket 14 is such that the valve 99 will
be held substantially .005 inch away from longi-
tudinal seating in orifice 7! when head 9§ seats
against the bottorh of pocket 74. The distance
from the upper end of port 75 to the upper end
or shoulder of head 9% is substantially equal to or
slightly: less than the distance which plug 95
extends into passageway 13 so that on movement
of plug 95 out of passageway 13, the admission
of fuel from port 15 to passageway 13 will be con-
trolled by head 86. The reduced external diam-
eter of tube 82 below plug 95 provides, upon
movement. of plug 95 out of passageway I3 »n
annular orifice into chamber 72 of sufficient size
so that the high speed accelerating well will dis-
charge through ports 88 into chamber 72.

+-Above the fuel discharge passagewav. 2% the
bore of housing member 83, Fig. 3, is of slightly
enlarged diameter to provide a guideway 87, The
metering: valve stem 8! extends upward into the
-guideway 97 and has an end head or flange 98
which fits within a sheet metal coupling member
89 which fits loosely in the guideway 81. Engag-
ing the stem end 98 is the flanzed end of an ad-
‘Justment member 180 which extends through and
is supported in the apertured end ‘wall’ of the
coupling member 98 so that the coupling mem-
ber will draw the metering valve out of the guide-
way upon withdrawal of the adjustment mem-

20

30
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40

45

50
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60

‘78

Taper .b of 2Y%,°

hold the-threaded member 100 in its adjusted
position in sleeve member: (0{-thereby hol:iing the
metering: valve-in:fixed position relative to the
rack 102. A .leaf spring: 105 engages the end. of
adjustment member 103 to hold it tightly against
cap member 104 thereby sealing .the aperture
therethrough and additionally opposing rotation
of the adjustment member:103: ' A helical coil
spring (07. surrounds the valve:stem 91 and s
held under compression betweén a shoulder at
the inner end .of:the guideway and the base of a
cup-like follower member 108 which reciprocally
fits the guideway 97 and has its base or upper
end wall engaging' the: coupling, member 99 and
acting to move the metering valve out of orifice
11. - 'The rack 1082 meshes with 2 pinion 109 fixed
on the end of shaft 55 so that the metering valve
90 -is - mechanically ‘interconnected with the
throftle valves 16.. The locse coupling formed by
the coupling member 99 between the adjustmens
member 108 and stem 9t permits the tube 92 to
aline with passageway 13 and pocket T4.

When. the carburetor is constructed to supply
fuel mixture to'a Ford-V-8 engine; for example
and -solely for illustration-of the relation of cer-
tain important -dimensions to :each other, the
followmg table and metellng valve construction
is, set forth:

Inches- diameter

Passageway throats Mo ____._______._. __ .870
Metering valve stem 94 ___.__ " . .. ____ 171
Metering orifice T .. - i . ___ .156

Metering valve 99 is tapered at 2¥,° mcluded
angle: to provide (Fig. 9) 3 diameter at “a” of
156" substantially 154"’ frorn its minimum

‘diameter, and such that on the longitudinal valve

center’ 11ne

included angle, extencs .036"
Taper ¢ of 7° included angle, extends .030"’
Taper d of 16° included angle, extends .047"’
Taper e of 40° included angle, extends .047"’

Metermg valve diameter 156" at “a” is, at
minimum idling speed position, substantially

and

015" longitudinally out 'of or away from diameter

;156’7 -of or1ﬁce 11,
Pocket 14 ____-_; ______ 125"’ diam.—.080’" long

Port 15 (top to bottom) ___________ 125’ diam.
Passageway 13 . .140" diam.
High speed accelerating ports 80___ . .070°’ diam.
Low speed accelerating port 81____  .076’" diam.
Flow chamber 12 __________ ___. 220" diam.
Economizer bore 94____. __________ .0635"* diam.
Cross passage 93 .055** diam.
Piug 95 S 124"’ diam.
Air bleed 89_________ - .094’’ diam.
Outlet passageway 20_______ ______ 250"’ diam.

. The -operation of the carburetor:of Figs. 1 to
10 is.as follows: When:it is desired to start the
engine, the choks lever 40 will be rotated-in"a
clockwise " dlrectmn facing Fig. 2 to an extent de-
pending upon engine temperature,-that is, in hot -
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weather or when the engine has been running
and it is desired to restart the same there may
be no movement required of lever 40.. Howeveér,
in cold weather and with a cold engine the choke
lever 40 will be rotated so that arm 42 will per-
mit spring 38 to move the choke valve to or to-
ward-closed position.: This movement of lever 40
will act through link 48 and lever 46 to rotate
the throttle kicker cam. 45 to automatically move
the throttle valves 16 slightly toward open posi-
tion.  This movement of the throttle valves will
act through gear sectors 53, 54 to rotate pinion
109 thereby moving. the metering valve .90 to a
high idle speed position. As:the engine is now
“turned-over” sufficiently rapidly for firing, the
sub-atmospheric pressure created in passageways
5, 6 will draw fuel through the fuel inlet conduit,
that is, from the float chamber through port 15,
inlet passageway 713, flow chamber 12 and pas-
sages 64 and 20, to discharge from outlets 21, 22
into-the passageway mixing chambers 3. If the
speed of the engine cranking is sufficient there
will also be a sufficient differential.of reverse air
pressure on the fuel wells from the fuel reservoir
so that fuel will be discharged upwardly from
the wells through air bleed inlet or orifice 89 into
the air inlet 10 anterior to the throttle valves 16.
This supplemental starting fuel from the wells
will' mix with minimum air passing the choke
valve 28 and be supplied therewith to the mixing
chambers {3. As soon as the engine fires and
is running under its own power the increased
sub-atmospheric pressure or pressure reduction
in passageways 5, 6 will move the choke valve 28
toward open position against the force of spring
-38 thereby automatically supplying sufficient air
for cold engine idling operation. - Opening move-
ment of choke valve 28 will increase the air pres-
sure on air bleed orifice 89 so that fuel will no
longer feed therethrough into the air inlet 10,
However, the choke valve 28 from an almost
closed position to about 15° from full open posi-
tion will reduce the air flow to and the air pres-
sure on the wells through orifice 89. As g result,
the aquantity of fuel supplied to passageway 20
will be increased, thereby: assuring the supply
through the cold manifold to the engine of a
proper air-fuel mixture for full range engine op-
eration. The richness of the fuel -mixture of
course decreasing as the choke valve moves or
is moved toward open position as a result of air
flow into the fuel conduit through orifice 89. In
‘extremely cold weather starting when choke Iever
arm 41 engages the arm 37 to lock choke valve
28 in closed position, the idling speed operation of
the engine will: open -poppet valve: 31 .to: supply
sufficient. air for -continued idling speed opera-
tion. . When the engine has warmed up, the choke
lever 40 will be returned to the position shown in
‘Fig..2 and the arm 42 will be holding the choke
valve in full open position as in Fig..3.

If the throttle valves 16 are moved from 1d11ng
speed. position toward open. position to increase
‘the air flow through the passageways 9, 6 to the
mixing chambers {3 and consequently the quan-
tity of fuel mixture to the engine, the metering
valve 80 will be moved out of the orifice T1, Figs.
3 and .10, proportionately to throttle valve open-
ing to. provide a proper economical mixture for
level road car speeds. When the throttle valves
{6 have been moved to an: open: position corre-
-sponding to say 10 miles:per hour level road car
speed, -Fig. 10A, the metering valve 90 will have
moved sufficiently out-of its orifice Tl so that
the sub-atmospheric pressure:in the flow cham-
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-its cross passage 93.
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ber 12 will cause the well chambher 718 and the
flow chamber 12 above aperture 81 to empty into
the fuel conduit, the supplemental fuel from the
well being followed by air from the bleed orifice
89 which is metered at the calibrated aperture
81 so that upon emptying of the low speed ac-
celerating well an emulsion of fuel and air will
be fed through the chamber 12 to the metering
valve orifice TI. When the throttle valves 6
are opened still further, Fig, 10B, and sufficiently
to draw the plug 95 out of inlet passageway 13
which will occur at about 45 miles per hour level
road car speed, the well comprising :chambers 79
and 86 will discharge its fuel through ports 80
into the fuel conduit and this supplemental fuel
will be followed by air from bleed orifice 89 which
is metered by calibrated ports 80. Simultaneous
with the discharge of well chamber 19, the tube
head or valve 96 will have moved out of pocket
14 thereby opening the economizer tube bore 94
directly to inlet port 175 from the fuel reservoir so
that supplemental fuel will be continuously dis-
charged from cross passageway 93 directly into
the fuel conduit.

The accelerating wells serve to provide the

necessary ‘“over rich” mixture for quick accelera-

tion either from idling or from part open throttle
position. When the throttle valves 16 are quick-
ly opened but not sufficient to draw the plug 95
out of inlet passageway 13, the sub-atmospheric
pressure in flow chamber 12 acting on the low
speed accelerating well decreases and well cham-
ber 18 will discharge the necessary quantity of
solid liquid fuel into the fuel conduit to assure
the discharge of the necessary enriched mixture
from outlet 14. Continued operation of the en-
gine at part open throttle will not empty the well
chamber 19 of the high speed accelerating well,
but if the throttle valves are quickly opened from
part throttle sufficiently to withdraw the plug
85 from inlet passageway 13 then there will be
a substantially instantaneous discharge of solid
liquid fuel into the fuel conduit from the high
speed accelerating well chambers 79 and 86 to
provide the necessary enriched mixture to the
engine for high speed acceleration. As noted
above, the economizer passage 94 will be opened
when the well chamber 79 discharges and there-
fore supplemental fuel will continue to be dis-
charged through passage 94 at this throttle valve
position and for all further open positions of the
throttle valves. Should the throttle valves be

Quickly opened for rapid acceleration from idling
-position to an open throttle position correspond-

ing to a level road car speed of 45 miles per hour
or more, then there will be a substantially in-
stantaneous discharge of solid liquid fuel from
both of the accelerating wells itito the fuel con-
duit and this supplemental discharge which sud-
denly increases the ratio of fuel to air will be
supplemented instantaneously by the continuous
discharge through tube bore or passage 94 and
The chamber 86, however,
will not completely empty until the engine has
attained a speed corresponding to a car speed
of about 8 or 9 miles per hour. It will be noted
that upon movement of plug 86 to open the econ-
omizer bore 94, the mixing chambers 3 will be
supplied from two fuel supply means or jets, each
feeding into the fuel discharge cross passage 20,
one of these jets being the bore of economizer
tube 94 and the other being the annular passage-
way through tubular member 68 around the
tube 92.

In Figs, 11-18 inclusive, there is shown a single
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type carburetor which operates substantially in
the manner-above described for the duplex car-
buretor; but which has certain structural changes
and additional features. 'This single carburétor
has a-one-piece body ‘110 having a'main vertical
passageway | 1| therethrough with & top air inlet
112-and a bottom mixture outlet 113. The upper
portion of body 1108 forms a cylindrical-air-inlet
housing {14 which contains ‘an eccentric disc
type choke valve or plate-1 {5 mounted on a shaft
116 journaled in the housing side walls. Through
the valve 115 there is an air opening ({7 con-
trolled. by a spring-pressed plate - type poppet
valve |18 such as‘is shown in Fig. 3. -One'end of
shaft (16 extends through the housing wall and
has:a lever 119 rigidly fixed thereon. -Pivoted on
a bracket-carried stud 120 vertically: above shaft
116 there is a choke lever 121 which exténds be-
low the shaft 116-and has a tension coil spring
122 connecting it to a.transverse: arm 123 on le-
ver 119, The arm 123 ‘extends freély - through
a-slot or aperture 124 in lever 12{-and is held
against one end 125 of theslot by the spring 122
so that valve 45 is held.in wide open vertical po-
sition. A pull and push.rod may be connected to
the.lever post 126. to move the lever -121. ‘*As the
lever 121 is rotated clockwise or toward the left;
facing Fig. 11, the spring 122 will pull the ‘choke
valve to- closed position. When the choke valve
has been. closed, the continued movement of le=
ver 121 will move slot end {25 away from arm
122" and increasingly ‘load the valve (5.  The
other.slot end {27 is engageable with arm 123 to
positively hold the:valve 15 in closed position
or to.limit its opening movement by air pressure.
Below: the housing 114, there is a'c¢ylindricsl
air inlet and throttle:bore 128 within which there
is an- anterior balanced butterfly - type throttle
valve. 129 mounted on: a throttlé shaft 130 ‘ex~
tending transverse to shaft 116 and journaled:in
the:walls of body 118.-One end of shaft' 139 pro=
Jects externally and has rigidlyfixed thereon &
throttle lever 131, . The other endiiof shaft 130
extends into:a hollow:boss 132;.see-Fig. 14, and
has a pinion:gear 133 fixed thereon:  The throttle
lever 131 has: an idle-adjustment screw' 134 ‘co-
operable. with. alever carried kicker cam 135
journaled on a stud 136, The cam lever is:con-
nected. by a:thrust -and:pull link or rod 131 to
an arm of choke shaft lever:119; :Theréfore; as
choke lever (21 is:moved clockwise,ithe Tod 137
is moved dewnward so asto rotate cam 135 coun:
terclockwise. into engagement with screw 134 ‘to
open the :throttle for. cold: engine::high: speed
idling.. B R E AR
In the passageway 11, Figs. 13,15 'and 18, ‘be-
low the throttle valve 129, there is:a.-tube:138 of
Venturi ‘form having ‘a:throat 138, Opening
through the body 10 :and: tube 138, there 'is‘a
horizontal- fuel :discharge: 140::substantially ‘at
the throat. 139 and rparallel ‘to throttle shaft 130.
Bridging the.inlet: end .of:the tube. 38 and the
throttle.bore!{28:there:is a hozzle and baflle mem=
ber 141 having a pair of parallel bafle plates142,
143 extending parallel to and directly below:the
throttle shaft 130 and embracing the: discharge
opening: 140. . The plate (42 is:cut to-fit the inlet
end of passageway |11 and seat on'the converging
end of tube 138. .The plate 142. extends upward
substantially to the shaft 130 so as to block air
flow diagonally across the:passageway 111 below
the: leading edge of .valve:128i:ahd »diagonally.
across the-outlet of .passageway::140.: The mém-
ber: 141 is-of generally U-shaped:form having its
base portion 144.cut.to conform with the outlet of
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passagewsy 140 ‘and ‘having a’lip 145 extending
downiward and cutward from'passageway 140,
Extending:between plates 142;.143 there is a.cap
portien- 148 which  is: bent. outward and:down-
ward to formthe roof or top wall:of ‘the nozzle. -
+ At-one side: of.the body. | 10 - there is a constant
level:.fuel reservoir:. 141, Fig: 11; having. an air
inlet passageway {412 opening: upward through
the:body 110:into. the: air-inlet 142 above valve
115. 50 that:the float: chamber- is 6pen: to atmos-
phere:above: the liquid:level. - The chamber 141
has a:fuelinlet 148:and the:usual float operated
inlet valve 1482 (Fig, 18)... Between the reservoir
and- the :passageway: {11, the wall .of body 110
has: an inclined:.bore therethrough:iwith a’ fiel
passageway- 149, Figs. 14:and.18, whichinter~
sects:the horizontal: fuel:passageway 140.. Below
passageway 149, the bore is enlarged; as at 150,
to receive a tubular member or housing 151 which
fits: the bore .150.: Fitting:in -the upper end.of
member (51 and in the lower:-end. of passageway
149, there is a metering orifice membst 152:having
8 metering valve orifice or port153:. The tubilar
member L5t and-orifice ‘member: 152 are:held:in
Dosition against the dowhward: facing: end wail
or shoulder.of bore 150 by a'screw plug 154 which
closes the lower:eénd of the bore.. The orifice 153
is-positioned substantially at;:but. slightly below
the:plane of the reservoir fuel level, designated
I~ The orificé member 152 forms the uppet
end of ‘a fuel flow and- wellchamber 155 .into
the ‘lower end ' of which 'a:¢oncentric ‘firel” inlet
passageway - 156.opens. . At its bottomiend; the
passageway 156 terminatesin a cylindrical pocket
or. recess: 157 having: 'its bore diameter. feduced
slightly .relative to the bore of passageway 156.
A fuelduet.or passage 158 leads from.the reser-
voir 147 into the bore 150.and opens into passige=
way. 156 slightly -above: pocket 157 through .an
aperture 159 (Fig. 11)..: At the side.of the bore
150;.the body: 110-has a cylindrical fiiel ‘chamber
160 which is divided internally by:ia-cylindrical
partition . or' tubular.member ‘16 I into an: annilar
surrounding fuel well-chamber 162 for low speed
acceleration, and into a.-central: fuel well chams
ber; 163 for high :speed ‘acceleration: . The parti-
tion: 161 "is held in: position-by:a plug 164 ‘which
closes: and seals: ‘the: top ;of :chamber - 160. - Theé
plug 164 has:a:tubular extension 165 -which re-
ceives and ‘positions the . uppér end iof partition
161::and hasiaisurrounding: flange 168 fitting
the bore ofichamber 160, The annular air cham-=
ber: or: manifold 161 between flanze: 166 and the
head of plug164.isih communication with cham:
ber:163 by air inlet ports 168 in extension 165 and
is in-communication with: chamber {62 by air ih-
let< ports 169 in.flange 166, Air is supplied:to
air chamber 161 by a duct.or conduit 110: which
-extends:upward:through. the wall' of body:i16 and
hasi a. calibrated inlet: 171 . ¢Big: 11) opening into
the air. inlet -1 12. -between:choke: valve | 15 shd
throttle valve 129, From the bottom: end of -ac-
celerating. chamber: 162;. a.-duct:.172- leads ‘into
bore 150 and opens through = _calibrated port or
orifice 113 .into. the well .chamber. 155, : From the
bottom .end of: accelerating chamber . 163 a duct
or, conduit. 174 leads into hore..150. and opens into

-anannular .or.circumferential .groove: {15 from
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which. ports or: orifices 176:open into:inlet ‘pas-
sageway 156: closely- adjacent chamber. 155, .«
Extending through metering orifice 153: there
is a-tapered metering valve or pin 181 having a
stem 180 which extends. upward  through fuel
passageway -149. . The valve (81 has:a multiple
taper similar: to. valve 90..0f . Fig. :9.: Secured:in
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the bottom. end of valve 181 and extending con-
centrically therefrom, there -is an - economizer
tube: or tubular;member 182 which  extends
through passageway 156 and into pocket (5T,
The tube 182 has-a calibrated bore (83 forming
2 high speed fuel: duct: which: opens through a
calibrated outlet. cross passage (84 substantially
at, valve 181 -and into chamber 155, Interme-
diate its ends, the tube {82 has a circumferential

enlargement (85 providing a plug ‘with-a down- #

ward facing shoulder which ‘extends into pas-
sageway 156 to provide a calibrated annular. fuel
inlet orifice into chamber 185, = The end of tube
182 has a head 186 which fits.the bore of pocket

151 to provide a:slide valve controlling admis~ 1

sion of suppleméntal fuel to high speed duct 183.
These parts are-arranged and. constructed as
above described for the duplex carburetor:so that
as plug 185 pulls out of passageway 156, the
head or valve 186 pulls out of pocket 157 and
limits flow to passageway 156 from float: cham-
ber -duct 158..

--The metering: stem 180 Fxgs 14 and 18, abuts
the end of a screw-threaded adjustment -mem-

ber 181 to-which it s -connected: for relative

rotation by a coupling. member 188, A spring

189 surrounds the  stem 180 and acts upward -

against the coupling member (88 to urge the

metering valve 181 upward out of its orifice or:

toward open position: The adjustment member
187 is adjustably threaded in a rack member {89
which rec1procally fits its bore and has gear teeth
190 meshing with pinion 133. The metering valvé
181 is adjustable-relative to its orifice to deter:
mine the idling fuel flow by a key member 191
which fits slidably in a slot 192 in the end of
adjustment member 187, |
rotatably fits in an annular plug 193 which closes

the upper end of the metering pin bore. A spring °

clip- 194 -holds the key member 181 against unin-
tended rotation:which would. change the setrt;mg
of the metering valve. : o

The operation of this smgle carburetor W111
be, clear from ‘the.foregoing description and
the description of operation of ‘the.duplex car-
buretor of Figs. 1-10. The annular orifice area
provided in passageway 156 by plug 185 deter-
mines the open position of metering valve 181 and
the sub-atmospheric ‘pressure on the 'inlet side
of orifice 153 in chamber 155 at which the low
speed. accelerating  well, - comprising annular
chamber 162 and the portion of chamber 159

above orifice 113, will dump its fuel into-the fuel
conduit. The extent of opening or the open posi- -

tion of the metering: valve 181 at which plug
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ervoir fuel level and at a point between the point
of -discharge of said first-named well and said
metering valve, means determining the open posi-
tion of said metering valve at which-said second
well will supply air to said: conduit, means deter-
mining the open position of said metering valve

-at which said first-named well will supply air to
'said conduit, and means operable to supply fuel
to said conduit adjacent said metering valve upon

supply of air to said conduit from said first-
named well.
2.. A carburetor comprlsmg a casing havmg a

_passageway therethrough with an air inlet and
‘a -mixture outlet, a constant level fuel reservoir,

a_fuel conduit. leading from said reservoir and
discharging into said passageway, a metering
valve controlling fuel flow through said conduit,
an atmospheric fuel well for supplying fuel and
air to said conduit on the inlet side of said
metering valve and below the reservoir fuel level,
a second atmospheric fuel well for successively
supplying fuel and air to said conduit below the
reservoir fuel level and at a point between the
point of discharge of said first-named well and
said metering valve, means determining the open
position of said metering valve at which said sec-
ond well will supply air to said conduit, means
operable by said metering valve and determining
the open position of said metering valve at which
said first-named well will supply air to said con-
duit, and means controlled by said metering valve
and operable to supply fuel to said conduit adja-
cent said metering valve upon supply of air to

. said conduit from said first-named well.

357

The key member 191 :

3. A carburetor comprising a casing having a
passageway therethrough with an air inlet and
a mixture outlet, a constant level fuel reservoir,
a throttle valve, a main fuel conduit having a

46‘%' valve port and leading from said reservoir to

said passageway, a metering valve operable by
said throttle valve and controlling flow through

~ said port, low speed accelerating means to sup-

45
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i85 moves out of its orifice or passageway 186 -

determines the dumping of the high speed ac-:

celerating well - formed by :central chamber. {63+

and duct .174.  The metering valve is, of:course,
adjusted so that it does not seat to:close orifice
4983 in the minimum- 1d11ng speed posxtxon of the
throttle valve 129, . .- E
 'What is claimed and is desn‘ed to be secured by
Letters Patent of the United States is:

1. A carburetor comprlsmg % casing having g
passageway therethrough: with an air inlet and
@ mixture outlet, a'constant level fuel’ reservoir,

65

2 fuel: conduit-leading from said- reservoir and -

discharging -into -said” passageway, a ‘nietering
valve controlling fuel flow through:said conduit,
-an atmospheric -fuel well for supplying fuel and
air to:said conduit on the inlet side -of said meter-
ing valve and below. the reservoir fuel:level, a
-second atmospheric fuél well for successively sup-

plying fuel and air'to said conduit below: the res- 76

ply a quantity of fuel followed by air to said
conduit at -an- open position of said metering
valve, high speed accelerating means to supply a
quantity of fuel followed by air to said conduit at
a further open position of said metering valve,
and means movable with said metering valve and
operable to supply a metered quantity of sup-

. plemental fuel to said conduit for all open posi-

tions of said metering valve beyond a predeter-
mined open position, said movable means being
initially positioned to discharge fuel into said con-
duit anterior to said metering port and on move-
ment of said metering valve being positioned to
discharge into said conduit posterior to said
meterlng port.

-4 A carburetor compnsmg a casing having a
m1x1ng chamber ‘with an air inlet and a mix:

. ture outlet, a throttle valve for said mixing cham-
“her, a constant level fuel reservoir, a fuel .conduit

leading from said reservoir to said mixing cham-
ber: and having a flow chamber with.an outlet
orifice 'and: an inlet passage, a metering valve
cooperable with said orifice; a tube having an
open end and extending from said valve through
said. flow' chamber ‘and said passage, a pocket
opening.into said passage and receiving.the end

_of:said tube,ia head on said tube slidably fitting

said. pocket, a .circumferential plug on said tube
and.positioned within said passage to restrict flow
to said flow. chamber, opening movement of said
metering valve 'acting to move said plug out of
said passage: and: simultaneously ‘to .move said
head out -of said pocket 'and into: position to
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restrict flow through said passage, said tube hav-
ing an outlet adjacent said valve and positioned
on the outlet side of said orifice upon movement
of said head out of said pocket so that said tube
will discharge fuel into said conduit beyond said
valve, an air bled fuel well discharging into said
flow chamber, said plug cooperating with the wall
of said inlet passage to determine the open posi-
tion of said metering valve at which said well
will discharge, an air bled fuel well discharging
into said inlet Dassage, said plug on movement
out of said inlet passage establishing flow from
said second-named well, and means operatively
connecting said metering valve to said throttle
valve.

5. An anterior throttle carburetor comprising
a casing having a mixing chamber with an air
inlet and a mixture outlet, an anterior throttle
valve for said mixing chamber, a constant level
fuel reservoir, a fuel passage having an enlarged
bore at its lower end communicating with said
reservoir, a tubular member in said bore and
having an internal elongated chamber and an
external shoulder seating against the end wall
of said bore, said tubular member having at its
upper end a metering orifice substantially in the
plane of the reservoir fuel level, said fuel pas-
sage having a transverse passage portion lead-
ing from above said orifice and having a fuel
outlet opening into said mixing chamber on the
outlet side of said throttle valve, a guideway
alined with said tubular member and extending
from said fuel bassage, a metering valve extend-
ing into said orifice and having a stem extend-
ing into said guideway, a sleeve member recipro-
cally fitting said guideway and having an external
rack, gear means interconnecting said rack and
said throttle valve, said sleeve member being
adjustably screw-threaded on said stem to de-
termine the position of said metering valve rel-
ative to said throttle valve, said tubular member
having a pocket at its lower end and an inlet
bassage extending from said pocket to said elon-
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gated chamber, a tube on said metering valve
and extending into said pocket, a head on said
tube and fitting said pocket to cut off fuel ad-
mission to said tube, a circumferential enlarge-
ment on said tube within said inlet passage and
restricting flow to said elongated chamber, said
tube having an aperture closely adjacent said
metering valve for discharge of fuel from said
tube, an air bled wel} discharging into said elon-
gated chamber, an air bled well discharging into
said inlet passage, said tube aperture, said head
and said enlargement being so related to said
metering valve that in the full open position of
sald metering valve, said enlargement will be
out of said inlet passage, said head will be out
of said pocket and said tube aperture will be
positioned on the outlet side of said orifice, means
on.said throttle valve to guide air flow to said
mixing chamber, and baffle means in said mix-
ing chamber deflecting air flow away from said

“fuel outlet,.

6. An anterior throttle carburetor comprising
a casing having a passageway therethrough hav-
ing an air inlet and a mixture outlet and a con-
verging-diverging portion forming a throat, a
butterfly throttle valve in said air inlet and con-
trolling the volume of mixture discharged
through said outlet, said casing having a fuel out-
let orifice adjacent and on the outlet side of
said throat and discharging parallel to the. axis
of said valve, a vane on said throttle valve and
in a plane transverse to the bPlane of discharge
from said orifice, said vane being positioned on
the mixture outlet and leading side of said throt-
tle valve, a baffle plate positioned at each side
of said orifice and extending across said pas-
sageway parallel to the plane of discharge from
said orifice, a flange bridging the space between
said plates and shielding the air inlet side of
said orifice, means on said plates extending into
said orifice to locate said plates, and means to
supply fuel to said orifice,

HENRY W. BOYLAN.




