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Application August 31, 1950; Serial No. 182,502
4 Claims. (CL 261—88)

1

.'The present invention relates to g; pressure.car-

'buretqr and fuel-air ratio regulator-and has:for
an object to produce a fuel-pressure type carbure-
tor . primarily created -and designed to function

with: a fuel-air ratiorregulator.of the type de- -

scribed in my prior co-pending application Serial
-No. 113,142, filed August 30, 1949, now Patent
2,523,550 dated September 26, 1950;

.Another object -of the present invention:is to
provide .a carburetor in which  the  customary
Venturi throat is eliminated and in which a
spinning diffuser is used to homogenize the fuel-
air mixture throughout the speed. and -power
ranges of the internal combustion engine which
is being served by the improved carburetor.

A further object of the invention is to provide
an improved: carburetor-regulator combination
in: which the liquid fuel is channeled and cir-
“cuited to move upwardly from. the supply pump
to. the metering means in a stabilized and air-
.iree movement. ) e

A still further object of the invention .is to
provide an improved carburetor in which the
fuel-air regulator body, and parts thereof, may
be variously. assembled to.the carburetor shell
without .destroying .the previously . described
features and functions, thereby allowing the car-

‘buretor to be mounted on the engine in updraft,
‘downdraft or horizontal fashion.
. A still further object of the invention is to pro-
‘vide an improved carburetor. capable of all.of
the previously described features and: functions
and also. having-the common. features of an ac-
celerating pump, speed- and . mixture -adjust-
ments, and other conventional. fittings of pres-
-ent day. earburetors.

‘A still further object of -the invention. is to
provide certain improvements over the regulator
described and elaimed in my prior copending ap-
plication aforesaid jn order to.make the same
more. adaptable to.the. improved.carburetor and
. carburetor .shell as herein .illustrated .and de-
‘seribed. N

With the foregoing and other objects. in view,
the invention will be more fully described here~
‘inafter, and will be more particularly pointed
out in the claims appended hereto.

* In the drawings,” wherein the symbols.réfer
“to like: or .corresponding. parts ‘throughout the
several views, ’

‘Teure 1 is a diagram illustrating an internal

“egmbustion engine 6f ‘an automobile with the
conventional controls and with applied thereto
an improved pressure carburetor and fuel-air
‘ratio . régulator “constructed in. accordance with

“the present-invention.
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“Pigure 2.is.g v.perspeétive view. of. the. improveu

-pressure. carburetor.and fuel-air ratio regulator

taken.from. the. regulator.side of the carburetor
with . the .choke. .control lever shown in. dotted

lines.

Figure-3.is.a. front.elevational view of the im-
proved device with.the carburetor body arranged

“in downdraft.vertical position.

Figure. 4 is a view similar to Figure 3 with
the. carburetor body . inverted.to assume the.up-
draft vertical position. :

.PFigure 5.is-a fragmentary-side elevational - view
illustrating . the adjustable. limit -stop .for the
throttle -valve.

Figure- 6 is:a-vertical sectional view taken on

_an enlarged.scale on the line 6—8.of Figure 3.

. Figure .7 is.a. fragmentary vertical- sectional
view.taken.through the.accelerating. pump with

‘the pump-piston in:the. outer.position and with
the.coil spring ecompressed.

. mMigure 8:is a fragmentary vertical sectional
view taken.on.the line 8-—8 of Figure 6 -and show-

.ing the regulator diaphragm-and its valve.

. Tigure 9 is.a-fragmentary sectional view taken

.on the.same.gection. as Figure.8 but on an en~
larged scale-and.showing: a wide open position

of the diaphragm.valve and. its fuel orifice.
Figure 10.is a.tep .plan view of the improved

_device.with.parts.broken. away. and.parts shown
.in. section .and.illustrates particularly the. air

bleed and idling control needle valve.

Figure 11 is a bottom plan view of the car-
buretor. body. showing.the spinner. and. its blades
in.bottom, plan,

Figure 12 is a-side elevational view of the im-
proved. device with parts broken. away.and.paris
shown. in. section .with. the carburetor. body. ar-

.ranged.in a horizontal position - and with the
_regulgtor. attachment. carried - heneath  the.car-

buretor: body.. .
Fisure 13 is-a fragmentary. perspective view of

_one form. of..a.main: metering needle valve em-~
.ployed.

-Figure.14.is-a:perspective view of an improved
form of spinner: employed. _

Figure:15.is -a-vertical section. taken on- the
Jine {A—{4& of Figure 13 and showing the spin-

-ner-blade construction, and
o Pienre’167isa fragmentary: section: taken on
“the line: 18—16:in Figure:3.

Referring” more - particularly to*the ~drawings,
‘29- designates:a carburetor body- or shell having

-5, downdraft-air passage 21’ therethrough which

communiecates =with . the -atmosphere, usually

‘through-an-air cleaner, at its upper end and with
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the intake manifold of an internal combustion
eng'ne at its lower end. ITn this air pascage 21
is the conventional pivoted butterfly throttle
valve 22,

The earburstor Lody 29 is suvnorted by a base
flange 22 uron the intake manifold 24 (Figure 1)
of an internal combustion engine, the same be-
ing polted to the manifeld or otherwise sscured
thereto so that the air passage 21 communicates
with the induction svstem of the encg'ne,

Extending across the air passage 21 is a bridge
25 having g fuel pacsaze 28, At its central or
intermediate point the bridee 25 suppnrts an en-~
larged downwardly extendine hoss 27 which is
hollow and internally threaded and communi-
cates at "is upver end throueh a port 28 with the
fuel passage 28.
stud 28 is adapied to be serewed infto the boss
27: such stud proiecting upwardly from a sta-
tionary tubular spinner supvort 29 into the lower
end of which is removably fitted a retaining
ring 31. being held to the support 3¢ as hy set
screws 22 or other appropriate fastenings.. The
ring 3{ supports the ball bearings 23 which pro-
vides for the anti-friction rotation of the hollow
spinner shaft 25. These ball bearings 33 are ar-
ranged between the hellow spinner shaft 25 and
the outer tubular wall of the supvort 232, The ball
bearings may be in any suitable number. two
series of such bearings being shown with a
spacing ring 34 therebetween.

At its lower end the hollow spinner shaft car-
ries g streamline head 28 which is also tubular in
prolon=ation of the fuel passage which extends
through the hollow spinner shaft 35. The lower
nose of the head 36 is closed below the tubular
spinner blades 37 which project ocut. substan-
tially radially from the head 3% and which in-
ternally are in communication with the internal
tubular passage of such head 35 in order to re-
ceive the fuel supply therefrom. The blades 37
are suitably flattened or shaped whereby the
downdraft air issuing downwardly through the
passage 2{ incident to the suction demands of

the engine will impinge upon the upper surface of

the blades 87, imparting to such blades and to
the head g8 and shaft 35 a spinning or rotary mo-
tion. In the trail’ng edges of the hollow spinner
blades 87 are made numbers of dispersion aper-
tures 38 out through which the fuel will issue into
the air sfream moving downwardly through the
air passage ?1.

The downdraft air passage 21 is expanded lat-
erally as indicated at 29 over & section which
may in‘tiate above the bridge 25 and terminate
below the spinner blades 27. Such section 39
affords an enlarged chamber of an expanded di-
ameter over the normal diameter of other cross
sectional parts of the downdraft air passage 21
for the purpose of securing a substantially con-
stant cross sectional area of the downdraft pas-
sage 2{ throughout its length; the expanded por-
tion 39 being tc compensate for the mass of con-
structions necessarily introduced into the a'r pas-
sage by the bridge 25 and the spinner unit.

Below the spinner the air passage becomes a
mixing chamber, .

The spindle 4§ of the throttle valve 22 is jour-
naled through the carburetor body 20 with its
ends project ng outward thereof, to receive fixedly
thereon an operating arm 42 adapted to be con-
nected to the accelerator and g stop arm 43. The
latter arm 48 has at its upper end an inwardly
projecting stop finger 44 arrancged between two

_stop screws 45 and 46 -which. are .adjustably
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mounted in outstanding bosses 47 and 48 on
the carburetor body 29.

The arms 42 and 43 are also utilized to connect
with the ends of curved links 48 and 58. The
links are swiveled connected to the arms by the
pivots 51 and 52. The convergent ends of the
I'nks 48, 56 are swivelly connected at 53 and 54
to opposite ends of a cross head 55. A threaded
cpening §§ extends completely through the cross
head 8 and is arranged to receive the threaded
section B7 of a fuel control or metering needle
adjustably received in the bore 26 of the bridge
25. A cross slot 38 in the outer end of the needle
is adapted to receive screw driver or other tool
for rotating the needle to adjust the same ax-
ially inward and outward with respect to a meter-
ing jet. A lock nut 59 threaded to outer sect’on
87 of the needle is adapted to bind against the
cross head to hold the needle in adjusted posi-
tion.

The needle is formed with a rounded bearing
section §6 on which the same rotates in the cylin-
drical fuel passage 2§, and having an O-ring &i
or some other sealing means fitted about the nee-
dle section €0 to prevent the escape of the liquid
fuel.

The needle also includes g flat or straight-line
section €2 which with the cylindrical wall of the
fuel passage 26 forms duets along which the liquid
fuel may pass to the port 28 and to the spinner.

The needie also inecludes a tapering inner sec-
tion 63 which fiis through the main jet or orifice
84 in a screw threaded plug 65 which is removably
fitted in a screw threaded socket §8 in the ocuter
wall portion of the carburetor body 29 in align-
ment with the bore 26.

The usual vacuum spark control connection is
provided at 87. (Figure 10).

An air bleed channel §8 is made in the carbu-
retor bedy 28 or in an outstanding rip thereof
with its recelving mouth §2 opening in the air
passage 2! on the atmospheric side of the throttle
valve 22 while the discharge end of this channel
68 communicates with the fuel bore 28 down
stream of the jet orifice 84. A screw fitted and
adjustable tapered needle 78 governs the en-
trance of atmospheric air to the receiving mouth
68 and is held in adjusted position by the tension
spring T, The bleed channcl 68 may be drilled
through the rib and the upper outer end of the
channel subsequently closed of by a plug 72.
(Figure 12).

An auxiliary air channel 73 for idling adjust-
ment is also provided in the carburetor body 20

T in an outstanding rib thereof having a screw
fitted and adjustable tapered needle 74 on the
atmospheric side of the throttie valve 22 to govern
the entrance of atmospheric air to the channel
and the delivery of such atmospheric air to the
vacuum side of the throttle 22 on which the lower
end ‘of the channel 73 opens. tension spring
15 preserves the adjustment of the needle 74.
(Figure 6).

The tapering section 83 of the fuel control
needle projects outwardly of the bore 26 and is
received into a needle receiving chamber 76 form-
ing part of the fuel passage complementary to
the bore 28. Two vacuum ducts 77 and T8 are
maeade through the carburetor body 28, the inner

ends of these ducts communicating with the

vacuum space of the air passage 2. Either one of
these ducts 77 or 78 is adapted to communicate
with a vacuum duct 79 formed in a rib 80 of the
accelerating pump body 8{ which is carried by a
mounting plate 82 adapted to be removably af-
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(fixeditoithe: carburetdir - hody-in:either-one:of two
relatively-inverted:positicns in-which the:duct:79
registers with:one:of:the:ducts: 11: or 18:in: the
carburetor:body; the.other vacuum:duct 17 or
" $§:Dbeing masked by thexmounting plate 82:and:its

gosket 83 - (Figures:3:and4). .
HTheneedlereceiving.chamber 78 is:in a tib 84:0f
the:accelerator-pump body-and:the:center line
of.thisschambsr: 7§ is: the axis:ahout.which:the
pump: body -8 k-and: its. mounting plate 82 are:ro-
tated through 180:degrees-for the purposs of mak-~
ing the:attachment:available:for use.on . either
downdraft..or updraft carburetors. To.this.end
thevacuumduct 19 in riky88:is on:the same radius
Jfromstherretating:axis astthe:. vacuum: ducts: 11
.and 18, : L
[ :The mowating: plate 82 4s held to the:sidewall
ofthe:carburetor:20 by three:screws:or:other
Tastenings.86; 87:and: 88 which are:adapted.to be
removably threaded intc-screw: threaded. sockets
B85 insuch-wall.of:the:carburetor - body: 28, It will
henoted that whereas:there-are.only three screws
there are:four:sockets .85 .all distributed -equi-
distantly.about.the:rofational:axis:so that in.the
upright positior the screw 8T will occupy the up-
permost socket 85 and in the inverted position
this screw:8T.will: occupy-the lowernost socket 85,
The outer end.of the vacuum- duct 78 in- the
rib:808:-communicates-with the: accelerating pump
cylinder-88: cutwardly heyond the liquid sealing
raciprocating piston: §8-which-is urged inwardly
hy:a: pressure-coil-spring. 8- and. is:restricted in
its-outward iravel by an-adjustable travel-limit-
ingvscrew- 92 (as sshown . in- Fig. 7). adjustably
threaded: through: the outer-wall ‘of .a: cylinder 89.
Alloek nut:83 threaded. on-the:screw . 22 binds
against. the end.-of .the-cylinder to lock the ad-
justment: A plug:944s driven:into:the inner,end
of the:cylinder-89. after the spring angd piston have
been introduced and this plug has.a reduced:.in-
ner-end:to engage-againgt the inner. end.portion
of: the:piston: to-restrict the inwand travel of the
piston. . The: piston may be provided with :a
apring-loaded cup-washer- 28 fo-seal against the
-escape of the-liguid fuel which. flows: gbout .the
annular-channel-28 formed-about.the-reduced in-
ner end of the plug: §4. -This:annular channel 98
connects through:a, port- 2% -with the needle receiv~
ing: chamber 76 at its upper-end and through. a

port-98:at its lower.end with two.right angularly -

diverging channels: 89 end- {98. which:-are. drilled
or: otherwise formed:in ribs.-{8f.and 182 on: the
main. diaphragm body 183 of.the:air-fuel ratio
regulator.
Tt will:he . noted: that: the channel: 88- extends
horizontallv and. the rhannel: $88: vertically. (As
shown in-Fig. ). .-At.their outer-ends these chan-
nelg connect respectively with: ports {84 and: 105
which onen at:approximately:99 degrees avart:in-
to:the. fuel pressure:chamber: {26. of the: fuel=air
‘ratio regulator, which chamber: is at:-one:side:of
‘the diaphragm: 183. . The diaphragm. 107.isheld
‘at-its edges-between: the main. diaphragm ‘body
103 and: a: diaphragm holding; plate:or:cover: 108.

‘Suitable: gaskets.may be placed against opposite-

marginal:edges of the:diaphragm. (8T and-such
gaskets: and the:included: marginal edge :of .the
diaphragm:are:clamped :2gainst: the: inner wall
of:anzennular:-vecess: 18%: of the: main diaphrgam

“body 163 hyanannular reduced:section 118 of: the

‘holding:plate: $88. In-this way the holding plate,
‘although=substantially -square in élevation, may
he rotated-with respect to the: main:diaphragm
vody: 183. . In-order that the exhaust pressure con-

' mection til may-be.maintained at;all fimes:at-the -

10

lowermost:point: of: the: plate. {85 irrespective.af
the:erect-or inverted . position of the attachment
tathe carburetor: | Cap or machine screws 1 (2. are
preferably employed: to.secure the holding plate
§08: 1o :the main diaphragm: body £83; it will be
ohbserved. that: these screws 12 pass through and
engage: only: marginal ; portions of the plate 108
and hody: 198 externaliy beyond the edges of .the
diaphragm: 6% and its. gaskets, so that the
serews or.other fastenings 112 do not pass through
any portion:of thesdiaphragm {87 or its gaskets.
‘An exhaust pressure chamber (13 is provided on
the holding:piate side of the diaphragm (87 and
this exhaust pressure champer 1§38 communicates
ayith:the:eghaust- manifold (14 (Fig. 1). by a pipe
i {% . which fts into the connection 111, Exhaust
pressure incthe chamber | (3. .opposes the: fuel
pressurein the fuslpressure. chawmber 185 and the
‘digphragm:- 167 is influenced to move or flex hy
the differentialof these pressures. _

Afixed; to.move with the diaphragm 27 is a

" tapered pinor other type metering valve 118 hav-

25

30

&0

60

(B33 (Fig.. 1),

ing 'a tapered :section {17 movable through-.a
metering port {48, The metering port is
formed: in: the inner-end wall of a small diam-
eter piston £i8-fitted to reciproeate in & small

cylinder - {28 in the inner end of-a cylindriecal

body {21. This small diameter niston: {18 forms
aninner-extension of a large diameier piston (22
fitted tareciprocate in-a large cylinder {28, Ap-
vropriate sealing rings may be provided for-both
pistons and .the pistons  are connected for- con-
joint axial moverment in.and out with respect to
the cylindrical body {2{. This movement is sc-
complished by the rotation of the pistons 18
and 122. The piston 122 at its outer porticn-is

‘provided with:screw.threads: 124 which engage

similarly internalithreads upon the cylinder body
t21. Thelarge piston {22 projscis cutwardly from
the cylinder hody 24 and upon this outwardly
projectingzend: is:afized an operating arm 12§
connecied to.a. Bowden wire {25 or other con-
neciion: which:-extends o a choke:. control knob
{27. "The:knob 127 will be ncrmally in a for-
ward: position:against the instrument board. In
starting, this:Enob {27 will be pulled cut away
from the instrument board thus rotating the
opersting arm 125.and the pistons 119 and £22
in o direction:which will move the metering port
or-orifice. (18 inwardly to enlarge the port area
byshifting to a:smaller conie section of the taper-
ing:section {17 of the metering valve 118, A screw

‘or. other:plug 128 may be employed to close the
outer end. 6f the hollow pistons 18§,

b

22, The
metering valve {15 is'assembled to the piston §1§
by entering:its larger end through the metering
portror-orifice: {48 and to facili the assembly
the larger: outer-fres end of the meatering valve
{18 which .extends off .the hase of the cone {17
is rounded or:tapered at.ils free end. (Figures

4o
A0E

8rand:9).

The:smalloeylinder [ 18 extends: partially into
the. larger. cylinder: §28:s0.as. 10 form an annu~
lar:chamber: {22 whichocommunicates with the
interior ~space of the hollow pistons 118, 122
through-one or more radial ports 13§. Casoline
or.other fuelisintroduced into the annular cham-
ber: 128:through:a:fuel inlet connection (3! en-

tering-through:the:side -wall of the cylindrigal
‘hody. 121, This:connection 13 connects with. the

A.:C.-pump or: obther fuel pump {32 by a pipe

In operation, the liguid fuel frem the
(Fig. 1) will be pumped by the pump

fuel tarﬂz
32
fuel:inlet connection {31, to and through

to the
the an-
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nular chamber (25, ports {238 and to the inte-
rior of the pistons {18, {22, From the internal
space of these pistons 1§93, {22 the fuel under
the combkined contrel of the pistons and conic
gection {47 of the metering valve {16 will be al-
lowed to pass into the fuel chamber (86 at one
side of the diaphragm {87. Such fuel under
pump pressure will pass glong the face of the dia~
phragm (8% to the ports i84 and (88. These
ports pass the liquid fuel to the channels 88 and
{28 and to the port 98 through which the fuel
flows to the annular chamber 85, From the
chamber 88 the fuel is forced through the port
§7 into the passage 1§ and from the main car-
buretor orifice 84 the fuel in controlled volume
is passed to the bore 26 and along the flat sides
£2 of the metering needlie §9 by which the fuel
under pressure is forced through the port 28 and
to the tubular shaft &3 of the spinner. The fuel
passes down inio and through the tubular head
36 and into the tubular blades 87 by which the
fuel is discharged through the apertures 2§ to
the descending air stream. The spinner moves
through all cross sectional portions of the air

passage 21 and dus to the numercus apertures s

38 extending over a major portion of the di-
ameter of the air passage 2! and due to the fact
that these perforations are constanily rofating
in ‘g number of concentric circles within the
air passage 2i the discharge of the fuel to the
air stream is made at great numbers of different
points. The apertures are of a pre-selected di-
ameter. Preferably the diameter varies. The
perforations of smailest diameter are at the cuter
ends of the blades 237 and the diameters are
graduated inwardly toward the center at which
iatter point the perforations of larger diameter
will occur. This arrangement will ensure ade-
quate delivery of the fuel o all of the orifices
irrespective of their positions from the center of
the spinner. The distribution of fuel through
these numerous orifices 28 at variously placed
positions in the air stream will ensure to all parts
of such air stream an adequaie and substantially
uniform supply of the fuel to the end that the
ratio of the fuel to the air will be uniform and
the resulting mixture subsiantially homogeneous
throughout for betier combustion.

The air passage 2{ is of substantially uniform

cross section throughcut the carburetor which

differs radically from conventional carburetors
employing a Venturi throat. The Venturi throat
is employed in order to pull the fuel into the air
stream snd also to accelerate the movement of
the air past the fuel nozzles and jets. However,
the venturi sacrifices the volumetric capacity of
the earburetor to meet the complete suction de-
mands of the engine at 2ll times. In accordance
with the present invention the substantial uni-
formity of cross section of the air passage 2f
throughout clears the passage of any throttling
or air checking obstructions except for the minor
masses of the bridge 28 and the spinner unit, but
these obstructions are ofIset by the widening of
the air passage at 35. Then to compensate for
the absence of the venturi the fuel is introduced
not at one point as in the Venturi systemr but
at a plurality of points crosswise of the entire air
stream. Of course this discharge is aided by the
fact that the fuel delivery is under pressure. The
fuel moves at a large number of points concen-
trically into the air stream having the advantage
over the Venturi system in producing volumetric
efficiency of the carburetor. In the Venturi sys-
tem the fuel discharge inio the air stream takes
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the form -of a conical pattern. This pattern is
affected by the velocity of the air stream inas-
much as the lines of fuel flow are forced inwardly
reducing the area of the fuel cone when the ve-
locity of the air exceeds the combined velocity
and weight of the fuel movement. Then the fuel
cone collapses and does not extend outwardly into
the outer portions of the air stream which por-
tions are therefore starved proportionately to the
collapse of the fuel cone. In the case of the Ven-
turi system therefore the volumetric efficiency of
the carburetor is depreciated and in addition the
combustible mixture particularly at the full
throttle speed and power positions of the ecarbu-
retor is deficient. Such combustible mixture is
not wholly homogeneous and particularly is this
s0 at the outer portions of the air stream which
are not penetrated by the fuel liquid. This loss
of efficienicy in conventional carburetors is. cor-
rected in the present device in that the volumet-
ric efficiency through the carburetor shell of the
present invention is calculated to be raised to the
point of straight tube air fiow and the fuel dif-
fusing method employed therein distributes the
fuel throughout the entire air flow area; specifi-
cally the velocity of the air in this instance does
not tend to deflect or destroy the possibility of a
completely homogeneous mixtiire.

The conventional carburetor owing to the fuel
discharge arrangement requires the introduction
of the fuel at a remote point from the manifold
whereas in the present device the spinning dif-
fuser is located very close to the base flange 23
and at an extremely low point in the air passage
21 so that the fuel and air combustible mixture
promptly on its formation enters the manifold.
At this lower point where the spinner diffuser is
located the air flow is relatively straight and
therefore the fuel flow is not subject to distor-
tion or deflection.

In accordance with the present system the lig-
uid fuel is pumped under pressure in a path which
is generally upwards from the pump 132 except
for certain portions of the channel-as for in-
stahce the channel 88 may be horizontal, but no
channel for the fuel extends downwardly and the
great majority of the length of the passage is up-
wardly. Due to the upward flow of the liguid fuel
the dispersal of the accumulating air is auto-
matic and constant in process. Therefore the
system cannot become gir bound nor the fuel flow
instable or intermittent. There is therefore se-
cured a prositive air flow and a positive fuel fiow
at all times.

Moreover the cross section of the liguid fuel
channel is substantially uniform in cross section
throughout. This arrangement has the effect of
causing the fuel supply to the man carpuretor
jet 84 to be constant in pressure and volume.

To further aid in the final breaking up of the

‘fuel particles the air passage 88 constantly in-

troduces a portion of atmospheric air into the
oubtwardly moving fuel stream on the downstream
side of the jet orifice 84, (Sece Figure 12).

With the engine cold, in starting, the choke
knob 127 is first pulled out which shifts the pis-
tons (18, 122 inwardly and opens the metering
fuel port i 18 for the purpose of introducing a rich
mixture to the engine on starting. At the same
time the accelerator is operated to open the
throtfle valve 22. The needle 63 is entrained
through the links 49, 50 to move outwardly in the
bore 26 proportionately to the opening of the
_throttle 22 so that main carburetor jet orifice §4
15 opsned proportionately wider as the throtile
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22 is progressively opened. ‘This entrainment
produces a. pre-selected fuel-air ratio mixture
which in turn yields a combustible mixture prop-
er for normal operation. This ratic may be
changed or adjusted by backing off the lock nut
59 toward the needle 68 by means of a screw
driver or other tool applied to the cross slot 58,
after which the nut 89 is again tightened against
the cross head 38 so that the proportion or ratio
of the fuel to air is to be maintained throughout
the speed range of the engine.

When the engine warms, the control knoh 127
is pushed in to restore the position of the fuel ori-
fice 118 to the normal operating position.

For sustained power requirements of the en-
gine, such as when accelerating or in hill climb-
ing, the proportion of fuel to air is automatically
increased under the action of the regulator.
Since under these condifions there is & sudden
rise in exhaust pressure in the exhaust manifold
to which the exhaust chamber i3 of the regula-
tor is connected, such increment in pressure in
the exhaust pressure chamber {{3 of the regu-
lator will flex the diaphragm 107 in the direc-
tion of the pistons 619, {22, In this movement
the diaphragm {87 will carry the metering valve
ii6. in an axial movement inwardly of the small
cylinder (18 thus shifting the conic section 117
of the valve respectively to the fuel orifice 13,
bringing a smaller cross sectional area of the
tapered section {17 within the orifice 1i8. Thus
the fuel pump will be able to pass a greater val-
ume of the liquid fuel into the liquid fuel cham-
ber 10§ ¢f the regulator and on into the car-
buretor by the channels heretofore described.
This increase in liquid fuel volume will be ac-
compzanied by an increase in pressure which will
automatically enrich the fuel mixture for power
reguirements. Thus by the use of the exhaust
pressure in the fuel-air ratio regulator and the
entrainment of the fuel metering needle 6 with
the butterfly valve 22 a cooperative control of
the fuel air mixture is achieved throughout the
speed and power requirements of the engine.

For sudden and intermitient enrichment of the
fuel air mixture such as during accelerating ac-
tion, a supplementary enrichment of the mix-
ture is provided by the use of a vacuum actuated
accelerating pump 81 wherein the pump plunger
88 is supplied with fuel on the discharge side and
is subjecied to vacuum influence on the opposite
side. It is to be remempered that during normal
load operation of the engine a high vacuum con-
dition exists in the inlet manifold and under this
influence the accelerating pump plunger 98 will
be drawn cutwardly by this condition whereas
under conditions of sudden acceleration it fol-
lows that a sudden drop or collapse of the vacuum
will occur and in this manner the spring 21
forces the piston 88 against the body of fuel out-
wardly and forces an enriched supply of fuel
mixture for accelerating purposes. It is pointed
out that the A. C. type of diaphragm pump con-
sists of a check valve which prohibits the reverse
flow of fuel back into the fuel pump and there-~
fore the discharging portion of fuel from the ac-
celerating pump must necessarily come into the
carburetor air stream.

The carburetor body 28 is rotatable about the
transverse axis which passes through the cen-
ter of the bore 28 to bring the carburetor body
to an upright or a relatively inverted position.
In one of these positiong the throttle valve 22
will be above the spinner in which case the de-
vice functions as a downdraft carburetor. In

10
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the other case the throtile valve 22 will be below
the spinher and the device then operates as an
updrait carburetor. In either of tnese two posi-
tions the reguiator and the accelerating pump as-
sembly remasns i the same posision, the bolis
84, 81 ana 8y bemng removed and replaced aiter
the carburetor body 2v has been changed to the
desired position.  Theretore the port {44 at the
upper poruon of the rouna iuei chamber 186 in
the regulator (iig. 6) which port is uppermost,
will naturally recelve the buwsbles of any air en-
tramed i tine liguid tuel whnich bubbles will rise
navurally through tne liquig fuel in a vertical
direcuion aind pass out the uppermost port 164
and thence oe evacuated through the channel 98§.

However, when the carburetor boay 2§ is
turned on its side to tunction as a horizontal sys-
tem (see Fig. 12) the 1uel-air ratio regulator at-
tachmeni wul lie below the carouretor, in which
case tne port (U8 will be uppermost and will nat-
urally receive the portion o0i air ascending
through the liquid fuel m the fuel chamber 186.
The ar will pass out the channel {48,

When the carburetor boay 20 is relatively re-
versed the vacuum qucets 14, 18 will change places.
In the cowndrait arrangement the ducs 17 will
register with the auct ¢ of the attachment. In
the updratt arrangement the auct 18 will regis-~
ter withi the vacuum duct 19 of the attachment.
(See Figures 3 and 4).

Referring more particularly to Figures 14 and
15, in one method of producing the spinner blade

- eonstruction, g round cross-section hollow tube

40

45

50

55

60

85

70

75

of subsiantially the same external diameter of
the internal diameter of the cross opening
through the spinner head 26 ig entered snugly
through this openuing unnl the ceniral portion of
the tube arrives in the opening with substantially
equal end portions of the tube projecting heyond
the opening at opposite sides of the spinner head.
Thaereupon by use of a special forming tool, the
outer projecting end portions of the tupe are
flattened and siightly rotated in relatively oppo-
site directions to produce the cross sectional form:
of Figure 15. In this figure the leading edge of
the blade so produced is the upper enlarged round
edge with the sides of the blade 37 tapering down-
wardly and rearwardly with respect to the direc-
tion of rotation to the lower trailing edge at
which are produced the apertures 38. The hiade
37 at one side of the spinner head 3§ is shaped
reversely to its companion on the other diametric
side of the spinner.

Although I have disclosed herein the best form
of the invention known to me at this time, I re-
serve the right to all such modifications ang
changes as may come within the scope of the fol-
lowing claims. :

What I claim is: :

1. A carburetor comprising a body having a
substantially verticaily straight down-diafi air
bassage open to atmosphere above and to the
gngine below, g bridge across the air passage hav-
ing a fuel passage therein in communication with
a source of fuel supply, a throstle above the
bridge, and a spinner assembly below the bridge
co_mprising a spinner support depending from
said bridge, g hollow spinner shafi in open com-
mu.niga,tion at its upper end with the fuel ras-
sage in said bridge and journalled to rotate in
said support and having a stream-lined down-
}vardly projecting head on its lower end extend-
ing below the support, and hollow flag blades ex-
tendi.ng radially from said head in interior com-
munication with the internal space of the hollow
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shaft-and receiving fuel therefrom, said radial-
flat blades inclined on their radial axes-to inter-
cept the current of air descending in said air
passage, said hollow blades -having. - dispersion
apertures.in the upper faces of the blades against . s
which the down-draft air impinges, said. aper-
tures. being close -to the trailing edges of.'the
blades.-

2. A carburetor comprising. a body having a.
downdraft air passage therethrough in.communi= 14
cation with the atmosphere at. its upper end and.
with. the engine. suction at. its lower end,.said..
passage having three sections and.being substan-
tially straight in a vertical direction throughout.
its length with an:upper throttle section, an.in- 15
termediate. section of larger. diameter than. that
of the other sections .and a - lower mixing .section .
joined fo the intermediate. section . by. .a. down-.
wardly narrowing portion, a.bridge.across the
air passage subsiantially between  the. throttle g
and.intermediate sections and having a . fuel pas-
sage. in communication with a_source. of fuel
supply, a throttle.valve in fthe.throttle. section,
and g spinner assembly in the.infermediate.sec=
tion comprising a support depending from the.gj
bridge, a hollow rotary spinner shaft: journalled..
in said. support in communication. at. its. upper.
ennd with the fuel passage in said bridge and hav-
ing below the support a hollow head exiernally.
streamlined from a wide base downwardly to.a. 3¢
reduced rounded nose with the streamlined head
included within the downwardly narrowing por-
tion of the air passage, and hollow flat spinner:
blades in communication with the internal spaces
of the head and shaft and carried by said head g5
within the confines of the downwardly narrowing
portion, the flat blades being inclined about radii:
of the head with their upper air-receiving sur-
faces having fuel dispersion gperfures near. the
trailing edges of the blades. 40

3. A carburetor comprising a body having. a
down-draft air passage therethrough in a sub-
stantially straight line open to atmosphere above
and to engine below, a bridge across the passage
having a fuel passage in communication with a 45
source of fuel surply, a throttle in.the air pas-
sage on the upstream side of the bridge, and. a
spinner assembly on the downstream side of the
bridge comprising a spinner hollow shaft and
connected head, a support for rotatably jour- 50
nalling the shaft in dependent relation to the
bridige with the upper end of the internal space.
of ‘the shaft open to the fuel passage. in the
bridge, and spinner blades radiating from the

head, said blades being flat and hollow and in-. 55

12"

clined to. radial axes which pass substantally
through the central axes of the blades so that
upper sides of the blades are inclined to and pre-
sented to. the downwardly moving air stream,
said upper biade sides having fuel dispersicn
apertures therein upstream of the downwardly
moving. air stream in the air passage.

4. A carburetor comprising a body having an
air passage substantially straight in an approxi-
mately vertical direction from end to end open
at its upper end to atmosphere and at its lower
end to an engine Induction system, a bridge
across an intermediate part of the air passage
having a fuel passage therein in communication
with.a source of liquid fuel supply, a throttle in
the air passage upstream of the bridge, and a
spinner assembly downstream of the bridge com-
prising a. hollow shouldered support depending
from the bridge, a hollow spinner shait received
within the support and in communication with
the fuel passage in the bridge, spaced bearings
between the shaft and support with the upper
bearings fitted against the shoulder, a spacer
between the bearings supporiing the shaft from
the lower bearings, a retainer member in the low-
er end portion of the support below the lovwer
bearing, and hollow spinner blades carried by the
shaft in communication with the interior fuel
space of the shaft and having fuel dispersion
apertures therein.

JOSEPH ALBON BASCLE.
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