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ECONOMIZER UNIT FOR CARBURETOR 

Robert H. Hieger, Detroit, Mich. 
Application October 11, 1949, Serial No. 120,731 

4 Claims. (Cl. 251-61) 

This invention relates to carburetors for internal com 
bustion engines, and more particularly to an economizer 
mechanism to enable the carburetor to supply fuel to 
the engine in increased quantity to increase the power 
thereof when needed. 
Many commercial carburetors as now constructed in 

clude a device, usually referred to as an economizer or 
power jet, which includes a valve controlled by a piston 
or diaphragm subjected to the vacuum in the intake 
manifold to increase the rate of fuel supply to the car 
buretor, and thereby enrich the fuel-air mixture, when 
the throttle is in or near its fully open position. The 
valve in such a device is often subject to leakage, which 
may result in drawing excess fuel into the induction pas 
sage at times when it is not wanted, thereby unduly 
enriching the mixture, with loss of gasoline economy. 
Leakage through the economizer may result from defec 
tive operation of the economizer valve, either because 
of wear due to vibration or because corrosion or the 
presence of foreign matter such as grit prevents it from 
seating properly. 

Defective operation of the economizer may also result 
from a defective or maladjusted valve spring. Thus, if 
the economizer valve is designed to open at a suction 
in the manifold of, say, seven inches of mercury, it may 
open at a lower or a higher suction, causing either a 
waste of fuel or faulty operation of the engine. 

Defective operation of the economizer may result from 
various other causes, and is di?icult to detect, since 
commercial carburetors are so constructed that it is im 
possible, without disassembling the carburetor, to apply 
a measured amount of suction to the fuel outlet thereof 
and to the vacuum connection, and measure the result 
ing fuel ?ow. Also if leakage is found or suspected, 
it is di?icult to remedy by means of ordinary shop tools. 
An object of the present invention is to provide a car 

buretor comprising an economizer mechanism having 
improved means for preventing leakage of fuel there 
through. 
A further object of the invention is to provide an 

economizer wherein the valve is readily replaceable and 
which will not often get out of proper working order. ' 
A further object of the invention is to provide a car— 

buretor wherein the economizer unit may readily be with 
drawn for testing, cleaning and adjustment, and replaced 
without altering its adjustment. 
A further object of the invention is to provide econo 

mizer mechanism which is usable in known types of car 
buretors in substitution for the corresponding mechanism 
originally supplied with the carburetor. 
The invention comprises an economizer of the dia 

phragm type including a shell or body which, with its 
contained elements, may be removed as a unit, tested 
by applying suction, adjusted by means of suitable tools, 
and replaced in the carburetor without disassembling 
the unit or disturbing the adjustment. 

Further objects and advantages of the invention will 
be apparent from the following description, taken in con 
nection with the appended drawings, in which: 

Fig. 1 is a diagrammatic view of a carburetor and the 
fuel system thereof showing, on an enlarged scale, the 
device of the present invention incorporated therein, with 
the economizer valve in closed position. 

Fig. 2 is an enlarged sectional view of the economizer 
unit and its associated parts, showing the economizer 
valve in open position. 

Fig. 3 is a sectional view similar to Fig. 2, but showing 
a modi?ed form of economizer unit. 

Figs. 4 and 5 are fragmentary views showing the valve 
unit of Fig. 3 in different adjusted relations. 

Fig. 6 is a fragmentary sectional view of a modi?ed 
form of valve structure. 
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Fig. 7 is a sectional view showing a further modi?ed 

form of valve structure. 
It is to be understood that the invention is not limited 

in its application to the details of construction and ar 
rangement of parts illustrated in the accompanying draw 
ings, since the invention is capable of other embodiments 
and of being practiced and carried out in various ways. 
Also it is to be understood that the phraseology or termi 
nology employed herein is for the purpose of description 
and not of limitation. 

This application discloses a device of the same gen 
eral type as that disclosed in applicant’s copending appli 
cation Serial No. 63,598, ?led December 4, 1948, now 
Patent No. 2,537,347, issued January 8, 1951. 
The carburetor shown in the drawing is of the down 

draft type commonly used with automobile engines, but 
may be of any known or suitable construction. It com 
prises a body 8 forming an induction passage which 
includes an air inlet 10, a main venturi 12, and a mix~ 
ture outlet 14 designed to be connected to the intake 
manifold of an internal combustion engine, not shown. 
The induction passage is controlled in the usual manner 
by a manually operated throttle valve 16. Usually an 
air cleaner, such as is indicated fragmentarily at 18, is 
connected to the air inlet. 

Fuel is supplied to the induction passage from a res 
ervoir 20, which in the example shown is a ?oat cham 
ber having a ?oat 22 therein, which actuates a fuel 
valve 24 controlling a fuel inlet 26 leading from any 
suitable source of supply. Thence the fuel ?ows through 
passages 28, 30 to the main fuel nozzle 32, which dis 
charges at the throat of the main venturi 12. In the 
example shown, a second venturi 34 is provided to form 
a discharge member for the main nozzle. A metering 
ori?ce 36 is provided in the passage 28, as is the usual 
practice, and an idling fuel passage 38 of any suitable 
construction, may lead from the passage 30 to a point 
above the fuel level L and discharge adjacent the edge 
of the throttle 16 when the same is in closed position. 
Suitable acceleration pump mechanism, as well as check 
valves, vents, and metering ori?ces may be provided, as 
known in the art. 
The economizer constituting the present invention com 

prises a body or shell having a threaded portion 46 which 
is screwed into a threaded bore in the bottom 48 of the 
?oat chamber so that the entire unit may readily be 
removed from the carburetor. The bottom 48 cooperates 
with a cover plate 50, secured thereto by bolts 51, to 
form a vacuum chamber 52 which is connected by a vac 
uum passage 54 to the induction passage of the carbu 
retor at a point posterior to the throttle 16 when the 
same is in closed position. 
The lower portion of the economizer body is ?ared 

to form a recessed base 56 the lower edge 58 of which 
is spun inwardly to retain a cupped disk 60 having a 
central aperture 62. A ?exible diaphragm 64 has its 
edges clamped between members 56 and 60 and is sub 
jected on its underside to the vacuum in the induction 
passage posterior to the throttle. The diaphragm 64 is 
formed of an elastomer such as neoprene, manufactured 
by E. I. Du Pont de Nemours Company, of Wilmington, 
Delaware, which is highly resistant to gasoline and the 
acids and other impurities contained therein. 
The diaphragm is connected by any suitable coupling 

66 to a plunger 68 which is reciprocable within the econo 
mizer body, and is of non-circular cross-section to per 
mit fuel to ?ow therepast. The upper reduced portion 
of the plunger 68 constitutes a stem 70 which extends 
through an opening 71 at the upper end of member 46, 
and is externally grooved adjacent its upper end to re 
ceive an annular sealing member or O-ring 72 of the 
type disclosed in applicant’s copending application Serial 
No. 83,688, ?led March 26, 1949, now abandoned. The 
member 72 is of circular cross-section, and is made of 
material which is capable of elastic distortion under the 
pressure to which it is subjected, and which is impervious 
and resistant to gasoline and to the acids and other 
impurities contained in commercial gasoline. An ex 
ample of a material which is satisfactory is Buna N, 
manufactured by Goodyear Tire & Rubber Company of 
Akron, Ohio, which has also a low friction with metal 
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in the presence of gasoline. The member 72 forms a 
valve member which, under high or normal manifold 
vacuum, is moved by diaphragm 64 into contact with 
the valve seat 74, surrounding the opening 71, to thereby 
obstruct the ?ow of fuel therethrough, as indicated in 
Fig. 1. At lower vacuums, the element 72 is moved, 
by means hereinafter described, to the position indicated 
in Fig. 2, to permit an auxiliary ?ow of fuel through 
opening 71 and thence to the carburetor. 
The bottom wall 48 of the ?oat chamber is formed 

with an annular recess 80 which communicates with 
radial ports 81 formed in the portion 46 of the econo 
mizer body, and thence with an outlet passage 82 which 
is connected to passage 30 by a metering ori?ce 83. 
Plunger 68 is tubular, the stem 70 being provided with 
an axial bore 84 which is enlarged as indicated at 86 to 
receive a stud 87 which is seated therein with a driven 
?t. The stud 87 forms an adjustable seat for a com 
pression spring 88 the lower end of which seats on a 
plug 90 in aperture 62 of the disk 60. Plug 90 is formed 
with an axial bore 91. It will be seen 
economizer is removed from the ?oat chamber bottom 
the position of stud 87, and thereby the initial stress 
of spring 88, may be adjusted by inserting a punch 
through bore 84 or bore 91 and tapping it to move the 
stud one way or the other to the desired position. In 
this manner the valve element 72 may be caused to seat 
at any desired degree of manifold vacuum, as may be 
determined by applying a measured degree of vacuum 
to the bore 91, which acts to transmit the vacuum to the 
underside of the diaphragm 64. 

In the form of the invention shown in Figs. 3, 4 and 5, 
the body or shell of the economizer is made up of two 
parts 96 and 97, secured together in any suitable manner 
suchas a press ?t as shown. A compression spring 98 
is mounted in the hollow lower portion of the plunger 
100 and urges it upwardly, the lower end of the spring 
resting against the plug 102 adjustably ?tted in a bore 
in the disk 60 so that the plug may be driven upwardly 
to increase the initial tension of the compression springTYit) 
Ports 103 in the plug provide communication between 
the vacuum chamber 52 and the diaphragm 64. 
The upper portion of plunger 100 is formed as a solid 

stem 107 which has a shallow groove to receive a valve 
element 104 similar to the element 72 in Figs. 1 and 2. 
The upper end of stem 107 is provided with an adjust 
able collar 106 which may be press-?tted onto the stem, 
or may be threaded thereon. Adjustment of the collar 
downwardly moves the valve element 104 downwardly 
to cause it to seat earlier on the down stroke of the 
plunger, as indicated in Fig. 4-; upward adjustment of the 
collar causes it to seat later, as indicated in Fig. 5, wherein 
the element 104 is shown moved to an upper position on 
stem 107 by having been previously displaced by contact 
with the seat 74. 

In the modi?ed form of the invention shown in Fig. 6, 
the parts are generally the same, and are indicated by 
the same reference numerals, as in the embodiments 
previously described, except as hereinafter noted. In 
this embodiment the stem 70 has a reduced upper por 
tion 108, and the movable valve element is formed of 
a spherical member 109 retained in place on said por 
tion by a press ?t. The member 109 may be of steel 
or any other desired material. 

In the embodiment shown in Fig. 7 the shell or body 
of the economizer is the same as in Figs. 3, 4 and 5, 
and a spherical valve element 110 is mounted on the 
stem 107, and is of the material described as making 
up the element 72 in Figs. 1 and 2. In this embodiment 
the valve element 110 is molded on a sleeve 112, of brass 
or the like, which has a frictional ?t with the upper end 
114 of the stern 107. 

In all forms of the invention, the economizer may be 
withdrawn from the carburetor, inspected, adjusted so 
that the fuel valve will open at the desired degree of vac 
uum, and replaced as a unit in the carburetor without 
disturbing the adjustment. 

Although the invention has been described with refer 
ence to certain speci?c embodiments thereof, it may be 
embodied in other forms within the skill of artisans in 
this art and is not limited except in accordance with the 
terms of the following claims. 

I claim: 
_1. An economizer unit for a carburetor, said unit com 

prising a body designed to ?t in an aperture in the car 

that when the ' 
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buretor and to project into the interior thereof, a valve 
seat formed on said body in the reservoir-projecting end 
thereof, said body being provided with a fuel passage, 
a chamber having a movable wall responsive to varying 
pressure in the chamber, a plunger connected to said 
movable wall to be moved thereby, a fuel valve having 
a sealing element made of rubber-like material resistant 
to fuel and impurities thereof and carried by said plunger 
and normally closing said passage at said valve seat but 
movable by the plunger to open position, a compression 
spring in said body urging said plunger to open position 
of the valve, an adjustable seat for said spring carried 
by said body and adapted to control the initial stress 
of said spring, said seat being accessible for adjustment 
from the exterior of the economizer unit, the sealing 
member being of annular shape and circular cross section 
and operatively arranged in a circular groove provided 
on the end of the plunger, the transverse dimension of 
the groove being substantially larger than the diameter 
of the cross section of the sealing member, and a retainer 
member for said sealing member frictionally connected 
to the end of the plunger and adjustably movable along 
the same to vary the extreme outward position of said 
sealing member. 

2. An economizer unit for a carburetor, said unit com 
prising a hollow bell-shaped body having open ends and 
designed to seat in an aperture in the carburetor and to 
project into the interior thereof with its smaller upper 
end, a valve seat formed on said smaller upper end of 
the body, a rigid wall closing the lower large end of said 
body, a diaphragm arranged within said body adjacently 
said rigid wall to form a chamber therewith, said rigid 
wall being provided with atleast one hole to admit 
therein pressures existing at the outside surface of said 
rigid wall, a plurality of holes in the sides of said body 
for the passage of fuel through said body, a plunger 
arranged within said body, said plunger having a hollow 
lower end secured to said diaphragm and its upper end 
projecting through the open small end of said body, a 
sealing element made of rubber-like material resistant 
to fuefandimpnrities thereof and carried by the upper 
end of the plunger projecting ,outside of the unit body, 
said sealing element remaining oiitsiderofsaid unit body 
under all operation conditions, said element" normally 
closing the fuel passage through the unit body at said 
seat but movable by the plunger to open position, a 
compression coil spring operatively arranged within said 
body and having one of its ends extending into the hollow 
end of said plunger, said spring being adapted to urge 
said plunger to maintain said valve open, an adjustment 
member provided in said rigid wall and adjustably mov 
able therein, said member being adapted to support the 
lower end of said spring and being accessible for adjust 
ment from the exterior of the economizer unit. 

3. The invention de?ned in claim 2, said diaphragm 
being secured to said plunger with the aid of a connec 
tion including two rigid washers, the upper one of said 
two washers being adapted to abut against the converging 
walls of the body and providing a stop for the fully open 
position of said plunger. 

4. The invention de?ned in claim 2 and including a 
retainer member for said sealing member, said retainer 
member being frictionally connected to the upper end of 
the plunger and adjustably movable along the same to 
vary positions of said sealing member with respect to the 
valve seat. ' 
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