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This invention relates to new and useful im 
provements in carburetors for internal combus 
tion engines, more particularly to low pressure 
variable spray fuel injectors, and it is among 
the objects thereof to provide a carburetor of 
maximum volumetric efficiency at high engine 
speeds and which shall maintain proper fuel and 
air ratio throughout part and full throttle range 
of engine operation. 
The invention further provides in combination 

with a low pressure variable spray fuel injector 
a turbo manifold which has great advantage over 
the conventional Venturi type carbureter and 
which, by employment of a wide and streamlined 
manifold, necessitates the use of only a single 
unit where dual throat carbureters are needed. 
The invention will become more apparent from 

a consideration of the accompanying drawing, 
constituting a part hereof, in which like reference 
characters designate like parts, and in which: 

Fig. 1 is a vertical cross-sectional view of a low 
pressure variable spray fuel injector with turbo 
manifold embodying the principles of this inven 
tion; 

Fig. 2 a cross sectional view thereof taken along 
the line 2—2 of Fig. 1; and 

Fig. 3 a bottom plan view of a fuel valve em 
bodied in the carbureter shown in Fig. 1. 
With reference to the several ?gures of the 

drawing, numeral I designates an air horn 
through which air for mixing with the engine 
fuel is drawn as indicated by the arrows. A man 
ually operated throttle valve 2 is disposed in a 
rectangular passage 3 of the air supply duct, and 
‘an air valve 4, biased by a bimetallic spring 5, 
Fig. 2, controls the flow of the air to a cylindrical 
chamber 6 that surrounds the mixing chamber 1 
of the carburetor. The throttle valve 2 is pro 
vided with a lever 8 which is connected to the 
foot pedal of an automobile in the conventional 
manner, and the bimetallic spring element 5 of 
the air valve 4 is connected to the air valve shaft 
9 as shown in Fig. 2, the spring element 5 being 
disposed in a cylindrical chamber 1 I having inlet 
and outlet connections [2 and [3, respectively, 
for the passage of heated air as indicated by the 
arrows in Fig. 2. 
The mixing chamber 1 is provided with vertical 

vanes I4 which are angularly disposed with refer 
ence to the cylindrical chamber 1, and air pass 
ing through the air duct 3 into the mixing cham 
her 1 is subjected to a rotating motion in passing 
between the vanes [4 to mix with a rich fuel mix 
ture delivered by the mixing tube I5. The mix 
ture passes downward in a helical path into the 
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manifold Hi, as shown by the arrows in Fig. 1, 
and to avoid resistance of the flow of the fuel 
mixture, a cone I‘! is provided in the center of the 
manifold IS. The underside of the cone I1 is 
heated by what may be termed a stove chamber 
18 which is connected to the engine exhaust, the 
heated exhaust gases passing through the stove 
as shown by the arrows in Fig. 1. Fuel droplets 
not gasi?ed in the mixing chamber ‘I during the 
warm-up period of the engine strike the heated 
surface of the cone and become gasi?ed. The 
base of the cone forms a circular Well [9 which 
catches solid fuel that collects in cold weather 
starting, the fuel being designated by the numeral 
20, Fig. l, and will be gasi?ed by the air moving 
over it and from the heat of the stove l8. Also, 
the fuel 23 in the well I9 acts as a primer for 
starting the engine as a small amount of the 
liquid fuel collects in the well l9 after the engine 
is shut off, and a small amount of fuel will also 
pass through, the fuel valve, hereinafter de— 
scribed, until the ?nal fuel pump pressure reaches 
zero. 

Fuel is supplied from a pump at approximately 
?ve pounds pressure through the inlet connec 
tion 2 I, Fig. l, and flows into a metering groove 
22, Figs. 1 and 3, through port 23. The mixing 
tube I5 is an inverted funnel-shaped tube, the 
outer surface of which is provided with a series 
of scooped openings 24, and the part of the air 
delivered through the duct 3 to the mixing cham 
ber ‘l enters the fuel mixing tube l5 through the 
scooped openings 24 to mix with the fuel delivered 
to the mixing tube. The fuel valve is designated 
by the numeral 25 and has a cone-shaped base 23 
that seats in a complementary shaped portion 
of a valve base designated by the numeral 21. 
These conical shaped surfaces of the valve and 
valve base are ground and polished to a snug fit 
to seal off the valve while permitting free rota 
tion of the same. Fuel is delivered from the inlet 
2! through passage 23 to the metering groove 22 
from which it passes through a bleeder passage 28 
into a vertical passage 29 of the bleeder tube l5. 
The valve 25 is held in sealing engagement with 
the seating surface in the base 21 by a coil spring 
30 disposed in a seat 3| of the valve housing, 
one end of the spring 30 pressing against a 
plunger 3| that rests on a ball bearing 32 to con 
tinually exert seating pressure of the valve 25 on 
its seat without interfering with the free rotation 
of the valve, which is automatically effected 
through a gear 33 and a rack 34, the latter having 
gear tooth engagement with a gear wheel 35 
mounted to rotate with the air valve shaft 9. 
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The valve 25 is normally biased to the idle posi 
tion of the engine by means of a torsion spring 
36, one end of which is locked in the valve hous 
ing at 31 and the other end of which is inter 
locked with the shank of valve 25 at 38. 
The tension of spring 36 is adjustable to regu 

late pressure and volume flow of air past air 
valve 4, and the. reietiqn of the metering valve 
25 from idle. to. full open ?qti'pesiti‘ ‘'"is, also 
controlled by air 'valvé’4 through the gear and 
rack mechanism 35 and 34. The differential in 
pressure on opposite sides of air valve 4 depends’ 
on the degree of opening of the throttle, valve 2;. 

The bimetallic spring 5, Fig. 2, locatmd», housing II and acting as a torsion ‘spring: on 
shaft 9 of air valve 4, is wound upto a maximum 
when cold, in which position ‘ it opposes the 
metering valve spring tension‘of spring 36 and 
thereby partly opens the air valve and‘ metering 
valve. When the engine warms up, heat from 
the "surface of the‘exhaust manifold is drawn 
into housing. fl through the inlet l2, passing, the 
bimetallic spring. 5, and then through outlet- L3 
into a passage as that connects. with the vertical 
passage 29- of: the metering valve 2.5. ‘l‘he, warm 
air is‘useful in mixing with the fuel when it 
passes from the bleeder; passage 28.. into the yer: 

. tical passage 29»! 
'Asishown in Rig. 1, any fuel leaking upward 

along'the wall of valve 25 enters a groove in 
from which it flows through a passage 4! into 
the vertical fuel passage 29. 
The operation of the. above. described low pres 

sure variable spray fuel in'iector is briefly as 
‘follows. ' ‘ ’ 

When the engine is cranked in starting, air is 
drawn in through the bell horn I byv the engine 
pistons, and when the throttle. valve 2 is open, 
the air valve 4 will move in the direction shown 
by, the arrow. This movement will rotate sear 
wheel 35 that in turn operates the rack 34 which 
interacts with the wheel 33 of the metering valve 
25, thereby rotating the latter. As shown in Eig. 
3, the metering groove 22 extends through an 
arc of 180°; and tapers from zero. to its maximum 
width at the bleeder passage 28.. It also varies 
in depth from the shallow to the large portion 
whereby measured volumes of fuel are‘ delivered 
from the fuel supply passage 23 to the mixing 
tube l5. When the metering valve 25. is rotated 
to the position where the maximum width and 
depth of groove registers with the passage 23,, 
the maximum fuel supply is delivered to the 
mixing tube l5. Groove‘ 22 is preferably V 
shaped because of the expedience in cutting the 
groove as it runs out to zero depth and width at 
one end of the are. 
As previously explained, the air passing into 

the stationary vanes 14 in the mixing chamber. 7 
is given a swirling or circular motion and moves 
downward in the form of a helix as shown by 
the arrow in Fig. 1. 'The circulating air passing 
into the scoop inlets 24 of the mixing tube l5 
mixes with the liquid fuel passing ‘downv the pas 
sage ‘29 and is'further mixed with the air in'tlie 
mixing chamber so that is thoroughly mixed 
when it strilges’the manifold" 16 whicl'i'it'is 
delivered to the valve chambers of the engine.’ " 
‘As the throttle valvs'2 is manipulated to. a 

greater or less bps-1.1. position, the fuel valve 25 is 
subjected‘ tomroxati'on' through the rack '34‘to 
supply more qr léssfiielio the mising'ehatlbst 
whereby the fuel supply‘is, plf?portioned thine 
air supply and a preset fuel as air- i'ai'io. is 
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maintained throughout the full range of throttle 
manipulation. 
As previously stated, when the engine is cold 

the bimetallic torsion spring 5 overcomes the 
torsion of the fuel valve 36 to partially open the 
fuel valve independently of the manipulation of 
the throttle valve 2, so that on starting a small 
amount of liquid fuel passes to the mixing tube 
t5fvKfterfstai'tii-i'g, thefwalg?l air from the mani 
fold passing through the chamberll" will enter 
the mixing tube through passage 29 to aid in 
v‘olatilizing the liquid fuel. This heated air 
warms; upS the bimetallic spring 5 which expands 
te w the tension on the torsion spring 36 
of th' fuel valve, which then operates to main 
tairi'the ‘Val-W525 in a normal idling position 
when the throttle, valve 2 is in closed position. 

' It: is'evident‘frbm'the above description of the 
invention that the advantages of a low pressure 
variable spray fuel injector with the turbo mani 
fold over the conventional Venturi tree carbu 
reter give. better- tolumetris efiieiency. of fuel is 
the. engine at high speeds, which results from the 
streamlined. manifold, and that it will: maintain 
proper. fuel and air ratios threughout part and 
mu throttle ranses- There are were.‘ rallies 
qr ?oats and n9 accelerawr Blimp. Orrsht and consequently there can be no. i'gi'nsiln Belay 
the venturi and around the idlixftuhealso 
only a, single fuel iniecior unit is necésseiy Where 
dual throat carhuretion is used. ' ‘ " " ' 

Although one embpdiment of the, invention 
has been herein illustrated and lies. .' '‘ibed. it‘will 
be evident to those Skilled in their-t. tiist'variéii's 
musi?eaiioils. may. be made in. ihe'd'eiailjsl (if the 
struction without departing from the, principles 
herein set forth. ’ ‘ " ' ‘ " ' " 

I. claim: ‘ 
1,- In a 10W Pressure variable, spray fuel in 

jector, a fuel mixing chamber, an air Slipply pas 
Sese eommlmicating with said chamber; aneu 
larly disposed vanes in said fuel mixing chamber 
for subjecting the air supplied'to‘ said chamber 
to a swirling motion, a valve housing ‘abov‘e's‘a‘id 
chamber, a mixing tube extending from the valve 
housing into said chamber, a'valve disposed in 
said housing and having means for metering. fuel 
to the mixing tube Said vans and valve housing 
having complementary conical ‘shaped se ‘ faces and said valve having an 'arcuate "groove 
of gradually diminishing cross section communié 
eating with a source of fuel supply. n‘i'e'ans'for ‘silli 
jecting the valve to rotary mevement'ier v‘a' \ ' 
the fuel delivered to the mixing'tube, an" air, are 
in the airsuiiply passage aliidma’iiqelly' repen 
sive to the air ?ow'iri said passage; Said air, valve 
being connected to actuate Said‘valve rotating 
means, whereby the ratio of "the fuel supply to 
the mixing’cha'mber ‘is'directly ‘proportional to 
the air'suii‘ply to said, chamber! " ‘ ’ 1“ 
"2,121.73; low pressure variable spray fuel in 

iectorli 1a” fuel mixing chamber; an airy supply 
passage ‘communicating, ‘with said 'Qha'mber; an 
gularly disposed vanes in said fuel mixing‘cha'me 
bei‘ffor. subjecting ‘the air supplied to ‘said cham 
ber ‘we swirliilg‘mqtion, a valv'e'hqilsing above 
said chamber, a ‘mixing tube'exten'ding from the 
valve housing into said chamber, a valve'dispos'ed 
iri'sa'id housing and having, means ifgr metering 
fuel “to‘the'mixins tube, said valve and valve 
.hbilsing having cdmplementary ‘Genital shaped 
seating'i' faces and said'valve ‘having an arcuate 
groove of‘ gradually diminishing cross section 
communicating with a source of fuel supply, 

, ‘for subievc?ins' the‘valve to rot?! mel 
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ment for varying the fuel delivered to the mix 
ing tube, and an air valve in the air supply pas 
sage automatically responsive to the air flow in 
said passage, said air valve being connected to 
actuate said valve rotating means, whereby the 
ratio of the fuel supply to the mixing chamber is 
directly proportional to the air supply to said 
chamber, said valve rotating means comprising 
gear teeth on the valve body and a rack inter 
acting therewith, said air valve having a gear 
wheel subject to rotary movement upon move 
ment of the valve, the teeth of which interact 
with the teeth of said rack. 

3. In a variable spray fuel injector, an annu 
lar mixing chamber, an air flow passage for said 
chamber terminating in a housing surrounding 
said chamber, said mixing chamber having angu 
larly spaced tangentially disposed vanes for di 
recting the air flow into the mixing chamber by 
a swirling motion, a fuel valve for said chamber 
comprising a valve housing having a valve cham 
ber and a fuel delivering opening communicat 
ing with the mixing chamber, a conically shaped 
mixing tube connected to the fuel openings and 
extending a substantial distance into the mixing 
chamber, said tube having scooped openings for 
receiving part of the swirling air passing into 
said mixing chamber to mix with the fuel deliv 
ered to said chamber. 

4. In a variable spray fuel injector, an annu 
lar mixing chamber, an air flow passage for said 
chamber terminating in a housing surrounding 
said chamber, said mixing chamber having angu 
larly spaced tangentially disposed vanes for di 
recting the air flow into the mixing chamber by 
a swirling motion, a fuel valve for said chamber 
comprising a valve housing having a valve cham 
ber and a fuel delivering opening communicat 
ing with the mixing chamber, a conically shaped 
mixing tube connected to the fuel openings and 
extending -a, substantial distance into the mix 
ing chamber, said tube having scooped openings 
for receiving part of the swirling air passing into 
said mixing chamber to mix with the fuel de 
livered to said chamber, a cylindrical valve for 
the valve chamber having a central passage in 
register with the fuel supply opening to the mix 
ing chamber, a metering groove in said valve 
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communicating with said central opening, a 
source of fuel supply connected to the metering 
groove, and a source of air supply connected to 
the top of the valve and communicating with the 
central opening in said valve. 

5. In a variable spray fuel injector, a mixing 
chamber, an air passage leading to said cham 
ber, a fuel valve for delivering fuel to said cham 
ber comprising a valve housing, a cylindrical 
valve disposed in said housing, a torsion spring 
normally biasing said valve in a ?xed angular 
position, a rack and gear for subjecting the valve 
to rotary movement, said valve having an arcu 
ate shaped metering groove connected with a 
source of fuel supply for metering the fuel deliv 
ered to the mixing chamber, an air flow respon 
sive valve disposed in the air passage, and a 
throttle valve in said air passage, said air ?ow 
responsive valve being mounted on a shaft, a 
gear wheel on said shaft having teeth interact 
ing with the rack for actuating the fuel valve, 
and a bimetallic torsion element connected to 
the last-named shaft and disposed in a separate 
air flow passage connected to a source of heated 
air, said last named air flow passage being con 
nected to the fuel valve for delivery of warm air 
through the fuel valve to the fuel supply passage 
to the mixing chamber, said bimetallic torsion 
element overcoming the bias of the fuel valve 
spring to maintain the fuel valve in partially open 
position when the bimetallic element is at nor 
mal temperature. 

HERMAN F. BORCHERTS. 
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