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UNITED STATES PATENT office 
2,552,056 

CARBURETOR, PRMING MEANS 

Andrew William Orr, Jr., Detroit, Mich, assignor 
to George M. Hoey and Earl Holley 

Application December 21, 1946, Serial No. 717,673 
(C. 26.1-39) 2 Cairns. 

The object of this invention is to incorporate 
in a Small automotive or aircraft carburetor, of 
the pressure type, automatic priming means to 
take the place of the standard type of choke in 
general use for many years. 
A further object of this invention is to in 

COrporate in a Small automotive or aircraft car 
buretor, of the pressure type, a cheap, simple, 
easy to manufacture and easily adjustable idle 
System. 
This application is a continuation in part of my 

copending application filed August 8, 1946, Serial 
No. 689,260. 

Fig. 1 is a cross-sectional elevation showing the 
essential elements of my invention, 

Fig. 2 shows an alternative construction of my 
invention. 

Fig. 3 shows a second alternative construction 
Of niny invention. 
In Fig. 1 () is the air entrance, 2 is the venturi, 

if is a throttle located downstream from the 
Venturi f2, S is a mixture outlet into which the 
fuel nozzle 8 discharges. 

2. is a link connecting the throttle 4 with a 
can 24, a link 22 is the manual throttle control 
link. The cam 24 engages with a cap 26, which 
engages with a spring 28, which engages with 
a diaphragm 30. By this means increased pres 
sure is applied to the diaphragm 30 as the throt 
tle 4 approaches its idling position. 

32 is a passage through which the pressure in 
the air entrance f is applied to chamber 35 and 
thus to the upper surface of the diaphragm 39, 
which diaphragm - thereby responds to air flow 
because a restriction 3é, which is an opening in 
the throat of the venturi 2, applies Wenturi suc 
tion to the chamber 33 and thus to the lower side 
of the diaphragm. 30. 
A fuel control element 3 is engaged by the 

element 33 which in its turn is engaged by the 
air flow responsive diaphragm 30 and the ele 
ment 3 is also engaged by a diaphragm 38. This 
eleinent 3 engages with the diaphragm 38 and 
controls the flow of fuel past a conical valve 54 
which is an integral part of the element 37. 
An idle needle 42, connected through a lever 44 

with the throttle i, provides the low speed fuel 
control means. When the throttle is opened 
any appreciable amount the needle 2 is with 
drawn entirely and offers thereafter no resistance 
whatever to the flow of fuel. The resistance to 
the flow of fuel is then that due to the restric 
tion E without the needle 42. Normally, there 
fore, the fuel flow through restriction 4 causes 
a pressure drop across fuel diaphragm 38 which 
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balances the impressed air differential across air 
diaphragm 30 plus the pressures exerted by the 
tWO Springs 28 and S. The conical valve 53 
regulates fuel flow so that such balance is main 
tained. The fuel is admitted to chamber it from 
the fuel entrance 46 under approximately con 
Stant pressure. The fuel flows to the upper side 
of diaphragm 38, to the chamber 52 through the 
restriction 49 and (when the throttle is closed) 
past the needle 42. The fuel leaves the chamber 
52 past the conical valve 54 to the passage (4. 
The pressure in the outlet passage 4 is main 

tained by a constant pressure discharge valve 53. 
Walve 56 is attached to diaphragm 57 and its 
opening is opposed by Spring 58. Chamber 58 
is eXposed to atmospheric pressure so that the 
resulting pressure in chamber 52, to the left of 
diaphragm 57, and passage 03 is determined by 
the loading of spring 58. This system holds ap 
proximately constant fuel discharge pressure at 
any airflow or fuel flow. Acceleration is provided 
by the throttle lever 44, piston rod ), link , 
spring 72 and diaphragm 66. A check valve 84 
insures the prompt refilling of the chamber 32, 

25 to the left of diaphragm 06, whenever the throt 
tle is closed. When the throttle is opened Sud 
dently the spring 72 is compressed so that fuel 
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continues to discharge after the throttle g has 
ceased to move. A restriction 33 acting in con 
junction with the spring 2 prolongs the dis 
charge of accelerating fuel after the rotation of 
throttle shaft 220 and plate A has ceased. 
One of the novel features of this invention re 

sides in the means of priming the engine when 
starting, the description of which is as follows: 
it is a heat responsive bulb located in the inlet 
manifold 2. 4 is a pipe connecting tempera 
ture bulb with a flexible bellows 6. Bellows 

6 engages with a lever which carries an 
adjustable stop 2. Stop 2 engages with a 
cap 38 enclosing a Spring 9 which Spring engages 
With the diaphragm 3. By this means the tem 
perature of the mixture in the inlet inanifold 

2 regulates the mixture strength by varying 
the pressure on the spring 9. The fuel is Sup 
plied from a source (not shown) through a pump 
92, driven by the electric motor 93 and a storage 
battery '96. Fuel enters at 9, flows through the 
pump. 92 and is returned to the fuel entrance 3 
by the passages 93 and 9. The pressure regulat 
ing valve 95 is spring loaded to maintain an ap 
proximate constant pressure in the chamber 4. 
The fuel is discharged by the pump 92 through 
passage 46 and flows below the diaphragm 38, 
through the restriction is , past the idle restric 
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tion 42, past the metering element 54, down the 
passage fog, past the valve 56 to the fuel outlet 8. 
When the throttle is wide open a richer fuel/air 

ratio is desired. To obtain this richer fuel/air 
ratio a pipe 76 connects the underside of the 
diaphragm 74 with the inlet passage on the en 
gine side of the throttle 4. A valve 6), unseated 
by a spring 89, admits fuel from the inlet (6 
past a restriction 8 whenever the pressure below 
the throttle f4 rises, which it always does when 
the throttle is opened. Hence, the fuel/air ratio 
is temporarily increased whenever the throttle 
4 is opened far enough to give manifold pressure 

sufficient to open valve 60. 
Fig. 2 shows the preferred type of idle system 

actually used on my carburetor. All fuel except 
economizer fuel passes through a slot in the 
throttle shaft, a description of which follows: 
4) is the main fuel metering jet. From 4 fuel 
passes through line 294, into a contoured slot 
208, cut in throttle shaft 220. Slot 298 matches 
with a hole 99, from the passage 264. At small 
throttle openings, the basic idle mixture ratios 
are determined by the intersection of the Con 
tour of slot 203 with passage 99. From slot 28 
the fuel passes through line 23, to chamber 52, 
which is the metered fuel pressure side of fuel 
diaphragm 38. Packing rings 206 and 27 are 
used to prevent fuel leaking along the throttle 
shaft. In case of slight fuel leakage past 207, 
drain passage 205 is provided. This passage is 
mostly vented to the pressure existing above 
rather than below the throttle 4 to maintain 
Substantially atmospheric pressure on the left 
end of the throttle shaft 228. The Welsh plug 
222 closes the throttle shaft bore in the throttle 
body Casting to prevent leak. Idle fuel mixture 
adjustment is secured by a bypass fuel line 202 
around the contoured slot 28 in the throttle 
shaft 22. 
200 which increases or decreases the amount of 
fuel bypassed around slot 208 giving idle fuel/air 
ratios. Packing ring 29 is provided to eliminate 
leakage acroSS idle adjustment 2. The calibra 
tion of the idle system consists in contouring the 
closed throttle portion of slot 208 with hole 99. 
The rotation of throttle shaft 229, to close the 

throttle 4 to the idle range, increases the load 
on Spring 28 because the cap 26 is engaged by 
the lever through the link 228, which link 228 
is rotated clockwise by the link 230 connected 
to the throttle shaft 220 by the lever 232. The 
can 226, on the end of the throttle shaft 22, 
engages with the piston 7 operating the acceler 
ation diaphragm 
Spring 72. The valve 66 operates, as before, 
through the diaphragm 74 and passage 76. The 
valve 56 is operated, as before, and is controlled 
by the Spring 58, as before. Fuel is discharged, 
as before, through a nozzle 8. 
Temperature in the bulb is transmitted 

to a bellows f6, and a stop 102 engages with 
a cap 88. The cap 88 engages with a spring 
enclosed therein. As before, an element 37 con 
trols the flow past a needle 54. The element 37 
engages an element 36 which engages the air 
responsive diaphragm 30. When the throttle 4 
opens beyond the idle range the path from the 
paSSage 99 to the passage 203 is free and the 
metering orifice 40 thereafter regulates the mix 
ture fuel/air ratio. 
The other parts are numbered as in Fig. 1 

and have the same function. 
Fig. 3 shows a second alternative in which 

when the throttle f4 is moved to its idling posi 

In bypass line 292 is idle adjustment 

06, as before, through the 
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tion and the needle 42 assumes the position, as 
shown, the flow through the restriction 40 is 
limited by the needle 42. 
The pressure differential acting On the dia 

phragm 3G is increased because of an opening 
306, located mostly on the engine side of the 
throttle 4 (when the throttle f4 is in its idling 
position, as shown). This opening 306, which 
is in the shape of a narrow slot, communicates 
Suction to the chamber 33 through the restric 
tion 392 and the passage 30. 

All the other elements have numbers similar 
to the numbers in FigS. 1 and 2 and have the 
same function as before. 
The slot 336, passage 34, restriction 392 and 

the passage 3 connecting the restriction 302 
with the chamber 33 have the same function as, 
and replace the elements 29 and 24, spring 28 and 
the cap 26 in Fig. 1. 

Operation 
When starting a cold engine the element O is 

cold and the element 6 is contracted. The 
finger 92 presses down on the spring 90 and im 
poses a load on the diaphragm 30. The fuel/air 
ratio is thus increased at all positions of the 
throttle 4, but proportionately more at the lower 
airflows and high manifold Suctions. 
As the engine warns up the lever 90 rises as 

the element 6 expands with a rise in tempera 
ture in passage 2. The load imposed on the 
diaphragin 38 by the spring 90 is thus reduced. 
The fuel/air ratio thus becomes progressively 
leSS as the temperature of the mixture in the 
inlet manifold 2 rises. The needle 42 in the 
restriction 43, creates a pressure drop in cham 
ber 52 which is opposed by the spring load 28 and 
90 acting on the diaphragm. 30. The throttle 
if, link 28, can 24 engaging with cap 26, varies 
this Spring load 28 as the throttle moves away 
from the idle position and at the same time 
opens the orifice 40 by withdrawing the needle 
A2. Meanwhile the air flow through venturi 2 
is increasing and eventually an appreciable suc 
tion is built up in chamber 33 to supplement the 
spring load 28 and 9. The transition from idle 
to normal running is thus accomplished smoothly. 
The normal Operation of the carburetor is as 

follows: As the air flow increases the depression 
in the throat of venturi 2 is transferred to the 
chamber 33. The chamber 35, above the dia 
phragm 3 is in free communication. With the air 
entrance O through the passage 32. 
The fuel flow is from the pump which is de 

Signed to maintain approximately a constant 
preSSure into the chamber 47. At wide open 
throttle the diaphragm 74 moves up under the 
influence of the Spring 89 (the Suction in pas 
Sage 6 no longer being able to hold valve 60 
closed.) The fuel drop for a given fuel flow is 
leSS now that fuel flows through both restrictions 
40 and 8. 
In Fig. 2 the throttle lever rotates the shaft 

220 and thus opens the throttle 4 from its 
closed position. The Spring 2 is then com 
pressed and acceleration fuel is ejected from the 
chamber 32 through the restricted orifice 83. 
The slot 208 then opens So that fuel flows freely 
from passage 204 to passage 203, to chamber 52 
above the diaphragm 38. 
The Spring load on the diaphragm 30 from the 

spring 28 is reduced as the lever 228 is pushed 
up (counter-clockwise) by the link 233 and lever 
232. The lever 232 is rotated by the shaft 220, 
the throttle lever and the control link 22. 
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The fuel entering at 46 flows through the 
chamber 47 below the diaphragm 38, through 
the restriction 40, through passages 204, 99 and 
203 to the chamber 52. 
Otherwise the operation of the device as shown 

in Fig. 2 is the same as the operation of the de 
vice as shown in Fig. 1. 
In Fig. 3 the operation is as before with the 

exception that when the throttle 4 is in the 
idling position (as shown) Suction is imposed on 
the passage 304. This Suction is greater than 
the Suction in the venturi 2 as applied to the 
opening 34 so that the suction in chamber 33 is 
greater than it was before. On the other hand 
the needle 42 has entered the orifice 40 and thus 
the fuel/air ratio is maintained within the de 
sired limits. 

This arrangement, and the alternative ar 
rangement shown in FigS. 1 and 2, insures that 
comparatively large forces are always acting on 
the diaphragms 30 and 38 so that the motion of 
the metering elements 37-54, as they move to 
regulate the fuel/air ratio in the idle range, are 
certain. If these elements 42-20-24 or ele 
ments 42-304 were omitted the forces acting On 
the diaphragms during idle would be too feeble to 
be effective. In that event Some more arbitrary 
(that is more empirical) means would be used. 
The means shown although semi-empirical are 
also semi-automatic. 
What I claim is: 
1. A carburetor having an air entrance, a 

venturi therein, an air exit, a throttle valve 
therein, a fuel entrance, a chamber connected 
thereto, a diaphragm forming one Wall of Said 
chamber, a fuel exit from said chamber, a re 
striction in said fuel exit, a second fuel chamber 
on the other side of said diaphragm connected 
to said fuel exit, a fuel exit from the Second fuel 
chamber, a metering valve therein, a Second dia 
phragm, two air chambers one on each Side of 
said second diaphragm, a passage connecting the 
high pressure side of said diaphragm to the air 
entrance pressure, a passage connecting the low 
pressure air chamber to the throat of Said air 
venturi, a mechanical connection from Said first 
and second diaphragms to said metering valve, 
a small bypass leading from the low pressure side 
of said second diaphragm and terminating in the 
wall of the air exit in a slot which is so located 
as to be gradually transferred from the atmos 
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6 
pheric side to the engine side of said throttle as 
said throttle is moved towards its idling position, 
a fuel metering valve connected to said throttle, 
Said fuel metering valve being adapted to co 
Operate With the restriction in said first fuel 
exit so that the pressure differences acting on 
the fuel responsive diaphragm and on the air 
responsive diaphragm are both increased grad 
ually as the throttle is moved towards its idling 
position. 

2. A carburetor having an air entrance, a 
venturi therein, an air exit, a throttle valve 
therein, a fuel entrance, a chamber connected 
thereto, a first diaphragm forming one wall of 
said chamber, a restricted fuel exit from Said 
chamber, a second fuel chamber on the other 
side of Said first diaphragm connected to Said 
fuel exit, a fuel exit from said second fuel cham 
ber, a metering valve therein, a second dia 
phragm, two air chambers one on each side of 
said second diaphragm, a passage connecting 
the high pressure side of Said Second diaphragm 
to the air entrance preSSure, a paSSage Connect 
ing the low pressure air chamber to the throat 
of said air venturi, a mechanical connection 
from the first and second diaphragm to the fuel 
metering valve so that the drop in fuel preSSure 
at said fuel restriction which acts on the first 
diaphragm just balances the air pressure drop 
at said air venturi which acts on the Second dia 
phragm so that the air flow controls the flow 
of fuel, a movable abutment, a Spring biasing 
the fuel metering valve to open position inter 
posed between said abutment and the Second di 
aphragm, temperature responsive means con 
nected to the abutment so as to move it in the 
direction to increase the force exerted by the 
spring at low temperatures. 

ANDREW WILLIAM ORR, JR. 
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