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1. Claim. (C. 261-51) 

ABSTRACT OF THE DISCLOSURE 
A carburetor having a main fuel metering jet and a 

main fuel metering rod is further provided with an aux 
iliary adjustable main fuel supply port which port is 
rendered non-accessible after final adjustment of the 
operative size of said port to prevent unauthorized change 
of the size after final calibration. 

This invention relates to a carburetor. 
It relates in particular to a charge forming device 

embodying within the fuel system, a metering rod for 
regulating the flow of fuel between the source thereof 
and the carburetor mixing conduit. Following normal 
carburetor construction in which a metering rod it utilized, 
the rod is disposed within an orifice formed in a passage 
communicating the carburetor fuel bowl with the fuel 
nozzle. The metering rod is adjustable in response to the 
carburetor actuating mechanism for the purpose of pro 
viding a more accurate and metered flow of fuel to the 
mixture conduit. According to the present invention, 
means is provided in the fuel passage communicating 
the fuel bowl with the fuel nozzle, for passing a second 
stream of fuel to form a by-pass around the metered 
stream, particularly under engine idle conditions. 
The function of this by-pass opening is to provide a 

more accurate flow of fuel under particular carburetor 
operating conditions and to supplement the flow passing 
through the main jet as defined by the metering rod. The 
by-pass opening is preferably provided with a valve ele 
ment for varying the fuel flow through said by-pass 
to provide a fine adjustment and consequently a more 
accurate control over the flow of fuel passing through 
the nozzle. 
The efficiency and desirability of metering rods in charge 

forming carburetors, has long been known and proven to 
be most desirable. The metering rod arrangement regard 
less of how it is controlled whether from the carburetor 
throttle or from other means ancillary to the carburetor 
is a valuable expedient toward assuring fuel economy 
and accuracy in formation of an optimum air fuel mix 
ture. Normally, a metering rod is positioned in such a 
manner to regulate the passage of fuel between the fuel 
bowl and the nozzle. The metering rod includes a tapered 
or metering end having a plurality of cylindrical portions 
of decreasing diameters, which register within the fuel 
orifice to define a variable opening for passage of fuel. 
therethrough. 
To meet the ever increasing and acute demands of in 

dustry, it has been necessary to provide means for more 
accurately regulating the passage of fuel that enters the 
carburetor mixing conduit. More particularly there is an 
ever urgent need for regulating the combustible air fuel 
mixture for the purpose of minimizing the amount of un 
burned hydrocarbons which are passed to the atmosphere 
in the course of the operation of the engine. This creation 
of excessive hydrocarbon, commonly referred to as a 
Smog condition, results in a large part from an overly 
rich air fuel mixture being directed from the carburetor 
to the engine. In view of the diverse accessories which 
the ordinary automobile engine is required to operate, 
such as the air conditioning system, power steering, etc., 
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it has become increasingly difficult to assure a concise 
and proper fuel flow to the carburetor mixtrue conduit 
under all circumstances. 
Although the use of a metering rod does go a con 

siderable distance in providing fuel control, the metering 
rod is not the final solution to the problem. For one 
thing, and as shown in FIGURE 1, in normal operation, 
the metering rod is merely suspended within an orifice 
Such that one portion of the metering rod end cooperates 
With the orifice to define an annular opening. Since as 
a matter economics and convenience the metering rod 
is normally unguided except for the registration in the 
orifice, the annular opening provided thereby cannot be 
accurately predetermined. 
Toward overcoming the above noted problem, of an 

in ability to provide a sufficiently accurate fuel flow, the 
present metering rod orifice bypass forms a supplemen 
tary flow of fuel which is substantially constant under 
all conditions of carburetor operation. As an example, 
even when the metering rod is positioned such as to cut 
off the flow of fuel from the fuel bowl to the nozzle, 
the bypass is so adjusted to afford the necessary amount 
of fuel to sustain a desirable engine idle speed. 
A further circumstance prompting the development of 

the fuel bypass arrangement, arose from the desire for 
a multi use carburetor arrangement having a basically 
standard construction. In order to adapt to a number of 
different size engines however, it is necessary that the 
fuel flow characteristics of the carburetor be regulated in 
accordance with the engine requirements. The present 
arrangement permits ready interchange of parts partic 
ularly of fuel metering plate containing the respective 
primary and bypass fuel passages. Further, the presently 
disclosed arrangement provides a simple means for adjust 
ing the fuel bypass either prior to assembly of the car 
buretor, or subsequent to assembly thereof. It is found 
that for the most accurate calibration of any carburetor 
the latter is preferable adjusted to its final setting while 
under simulated conditions such as on a test stand in which 
fuel flow is regulated in accordance with the air flow 
passing therethrough. The resulting mixture is thereby 
immediately indicated thereby dictating possible further 
adjustment of the carburetor jets. 
FIGURE 1 in the drawing is a vertical, partial cross 

Section of a carburetor embodying the present invention, 
with portions broken away. 
FIGURE 2 is a segmentary view in cross section of a 

portion of the device shown in FIGURE 1. 
FIGURE 3 is a view similar to FIGURE 2 
FIGURES 4 and 5 are views similar to FIGURE 2 

illustrating alternative forms of the invention. 
FIGURE 6 is a view of an end of one form of metering 

SCreW. 

Referring to FIGURE 1 the carburetor, together with 
the presently disclosed fuel bypass means therein, is shown 
generally and as related to a single barrel unit. It should 
be borne in mind however, that the novel concept to be 
herein described more fully, is not so limited to a single 
barrel carburetor but may be utilized as well in multi 
barrel units. The carburetor shown is formed of a plu 
rality of several members including a central body 10 
having a lower flanged opening to which is attached a 
circular neck portion 11 by a plurality of bolts 12. The 
neck portion includes a peripheral flange 13 having bolt 
holes therein for engaging the intake manifold of an in 
ternal combustion engine. A gasket 14 is compressed be 
tween the respective neck and body portions to form an 
air tight Seal and avoid leakage of air into the air-fuel 
mixture formed within the carburetor. 
The upper side of body 10 is provided with a sealing 

gasket 16. A cover 17 affixed ot the carburetor body by 
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a plurality of bolts 19 forms the device into a unitary 
member. 
The body 10 may be formed of any suitable material 

adapted to the application, and includes a fuel bowl 21 
extending substantially the vertical length thereof, defin 
ing a fuel holding reservoir 15. Cover 17 is provided with 
a valve assembly in which a valve 22 is threadably re 
tained, having an inlet 33 opening into fuel chamber 23 
and having a strainer 24 disposed therein for removing 
solids from the fuel stream which would otherwise tend 
to damage or lodge within the carburetor constricted pas 
sages and ports. Valve 22 includes a movable needle ele 
ment 26 having a conical forward end which engages a 
peripheral seat 27 thereby defining an annular flow pas 
sage when the needle is displaced from the seat. 
Under normal engine operation, fuel is drawn from the 

tank 28 and conducted through line 29 by a mechanically 
or electrically actuated pump 31. Pressurized fuel is then 
discharged into line 32 and thence to the fuel inlet 33 
communicated through a strainer 24 with fuel chamber 
23. Fuel reservoir 15 contains float 35 which is pivoted on 
arm 34 at a pivot point 36 such as a shaft or similar mem 
ber, carried on a downwardly depending portion of cover 
17. Lowering of the float will permit needle element 26 
to be displaced from its corresponding seat by the pres 
sure of the fuel in fuel chamber 23. The flow of fuel into 
reservoir 15 will continue until such time as the fuel 
level will cause the float 35 to rise sufficiently thereby 
positioning needle element 26 into its seat and thus pre 
cluding further fuel flow. 

Internally, the carburetor consists of a mixture conduit 
37 having an air inlet 38 at the upper end thereof which 
may be connected to an air filter or the like. The air 
inlet or air horn is further provided with a choke valve 
39 carried on a choke valve shaft 41 which is pivotally 
disposed in the air horn. 

Mixture conduit 37 is provided with a plurality of co 
axially disposed venturis 42, 43, and 44 respectively, sus 
pended from a wall of the mixture conduit. 
The lower or neck portion of the carburetor is pro 

vided with a movable throttle 46 mounted to a throttle 
shaft 47, one end of which protrudes from the carburetor 
to operably engage a suitable actuating mechanism. The 
carburetor includes a fuel nozzle 48 having an inlet dis 
posed in the main nozzle passage 49 and having a con 
stricted end opening into the upper venturi 42. An air bleed 
passage 51 includes a constricted portion 52 for delivering 
a limited air stream to nozzle 48. 

Referring to FIGURES 1 and 2, the carburetor main 
fuel system comprises reservoir 15 which normally main 
tains a predetermined level of fuel. An intermediate pas 
sage 55 communicates the fuel reservoir 15 with a fuel 
sump 53. 
Sump53 is formed at the lower end of an upright cavity 

54 in the carburetor body. Sump 53 and cavity 54 are dis 
posed generally concentrically, the Sump portion having 
a smaller diameter than the cavity thereby defining a pe 
ripheral shoulder 56. A gasket or other sealing member 57 
is compressibly urged against shoulder 56 by an orifice 
plate 58 which is in turn urged against the gasket by a 
tubular retainer 59 slidably, although closely received 
within the cavity 54 and maintained in place by cover 17 
bearing against the upper end of Said retainer. 

Orifice plate 58 is provided with a plurality of openings 
including orifice 61 which may be shown in FIGURE 3, be 
provided with tapered inlet and outlet ports. A second 
orifice or opening 62 is spaced from orifice 61 and defines 
a supplementary or by-pass passage for fuel normally 
passing through the orifice 61. 

Fuel passing from the sump 53 will normally traverse 
the orifice plate and enter the main nozzle passage 49 prior 
to discharge through nozzle 48. As is known in the prior 
art, orifice 61 is provided with a suspended metering rod 
63. The metering rod is formed at the lower end, with a 
plurality of decreasingly sized diameters which sequential 
ly are disposed within the orifice 61 to define variable 
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4. 
openings for passage of fuel from sump 53 into main 
nozzle passage 49. 

Metering rod 63, although not completely shown, ex 
tends through the carburetor cover 17 and may be engaged 
by a linkage connected to throttle shaft 47 or by other 
means to regulate the position of the metering rod within 
the orifice 61 thus providing optimum fuel flow there 
through in accordance with the engine operating condi 
tions. 
The supplementary, or calibrating orifice 62 is provided 

with, or cooperative with a valve member 66 to be here 
inafter described in greater detail, whereby a variable 
opening is formed in the by-pass to supplement main fuel 
flow. 

Tubular member 59 is provided with a second longi 
tudinal chamber 67 formed therein and terminating at the 
cover 17. Alternatively, this elongated chamber 67 may 
extend through the cover plate 17 for providing access to 
the valve element 66 for adjusting the latter either by a 
screw driver or other similar tool. A plug 68 wedged in 
chamber 67 provides a closure to the latter for avoiding 
leakage of air into the carburetor or discharge of fuel 
therefrom. 
The carburetor idle fuel system comprises an elongated 

chamber 71 containing an idle jet 72. Jet 72 is com 
municated by an idle passage 73 formed in cover 17, 
with an elongated connecting passage 74 which opens into 
an idle chamber 76, the latter is communicated with mix 
ing conduit 37 at a point above the throttle plate 46 when 
the latter is in closed position. Passage 77 communicated 
with idle chamber 76 opens into an adjustable idle jet 
port 78 which is communicated with mixture conduit 37 
at a point downstream of throttle 46. Idle adjusting screw 
79 is threadably carried in the idle port and is normally 
adjusted to give optimum fuel feed to the engine when the 
latter is at idle speed and throttle 46 is in closed position. 

Referring to FIGURE 3, the shown embodiment of the 
invention utilizes as valve element 66 a threaded set Screw 
or the like carried in the orifice 62. The valve element 66 
as shown is provided with an elongated slot 81 extending 
longitudinally thereof, the slot having a cross section as 
to define a uniformly decreasing cross sectional area as 
the slot progresses toward one end of the valve element. 
Referring particularly to FIGURE 6, the valve element is 
provided with a generally triangular shaped slot having 
the largest or widest portion thereof at the lower end of 
the valve element and decreasing gradually toward the 
upper end to a virtually negligible opening. Thus by ad 
vancing or rotating the threaded valve element 66 within 
the threaded orifice 62, it is possible to vary proportion 
ately the cross sectional opening of the fuel passage de 
fined by the triangular slot 81. For example, and referring 
to FIGURE 3, as the valve element 66 is rotated to with 
draw the same from the orifice plate. The fuel passage 
formed between slot 81 and the walls of orifice 62 will 
increase in size and allow a greater fuel flow through the 
orifice. Elongated chamber 67 is thus disposed preferably 
in substantial alignment with valve element 66 in order 
that the adjusting tool may be inserted within the elon 
gated chamber 67 with the plug 68 removed. After needed 
adjustment, plug 68 is of course, inserted within the cham 
ber 67 and sufficiently expanded or upset to form the 
necessary fluid tight seal. 
FIGURE 4 illustrates another alternative embodiment 

of the invention wherein valve element 86 is shown co 
operatively disposed with respect to a supplementary ori 
fice 87 formed within orifice plate 88. In this instance, 
however, the valve element 86 is threadably retained 
within the carburetor body portion 89 and particularly 
within the access passage 91. 
As shown in FIGURE 4, the lower end of access pas 

sage 91 is provided with a constricted threaded portion 
which terminates at shoulder 92. Orifice 87 is disposed in 
vertical alignment with access passage 91 that the valve 
element 86 may correctly seat within the conical seat 93 
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formed at the exit at orifice 87. The valve element 86 may 
thereby rotate as to advance or withdraw the valve 
element from position with the seat 93 thereby defining 
the annular opening formed to regulate the secondary 
flow of fuel which by-passes main orifice 94. 

In a further embodiment of the invention, as shown in 
FIGURE 5, the basic principal of bypassing the main ori 
fice by means of a supplementary adjustable fuel flow 
regulator it is shown, wherein the adjustable valve ele 
ment 97 is threadably retained in the lower portion of the 
fuel sump 98. In this embodiment of the invention it is, 
of course, unnecessary to provide an access passage 
through the carburetor body in alignment with the sec 
ondary or by-pass passage 99. Thus, the valve member 
97 may be readily adjusted from a point external to the 
carburetor in such manner as to position the forward 
point 101 within the conically shaped seat 102 in the lower 
face of the orifice plate 103. Valve member 97 is of course 
provided with a suitable circumferential seal 104 to suit 
ably define a fluid tight barrier particularly since the ad 
justing means is at the lower side of the carburetor and 
will be immersed in fuel at all times. 

It is clear from the foregoing description of the inven 
tion as related to the carburetor herein described, that it 
is possible to obtain a greater degree of accuracy in car 
buretor calibration in the instance of a use of metering 
rods incorporated into the carburetor structure. Among 
the advantages to be derived from the adjustable fuel by 
pass about the main metering rod orifice, is the feature of 
more accurate carburetor calibration particularly to mini 
mize the effects of unburned hydrocarbons which result 
from accessively rich fuel particularly at engine idle. It is 
clear that in this latter mentioned condition it is unneces 
sary for the fuel metering rod 63 to be fabricated with a 
great degree of accuracy so as to form a precise annular 
passage with the corresponding orifice in the orifice plate 
58. To the contrary, it is preferable that the metering rod 
63 to permitted to descend sufficiently into the main ori 
fice to seat and form tight annular seal. Thus the by-pass 
passage formed by valve member 66 will constitute the 
sole source of fuel supplied from the carburetor Sump 
53 into the main nozzle passage 49. Thus the fuel bypass 
adjustment might be utilized to obtain a desired car 
buretor flow test curve at any of several settings of the 
metering rod. For example, the bypass adjustment might 
be calibrated at engine idle, or at any other intermediate 
step of the metering rod. The selecting of the exact point 
of by-pass adjustment is of course preferably at that sec 
tion of the carburetor flow curve considered to be most 
critical. 
The use of the by-pass valve arrangement thereby not 

only simplifies the carburetor structure but also permits 
a suitable adjustment to the carburetor to insure uniform 
ity of a particular type of unit in accordance with the size 
of internal combustion engine to which it is associated. 

Further, it is understood that the problem of replace 
ment of an entire orifice plate 58 is readily accomplished 
by merely removing the elongated retainer 59 so as to per 
mit removal of the orifice plate and the insertion of a 
different size plate should the engine require the latter. 
It should be mentioned that both for the initial insertion 
of the orifice plate 58 and for Subsequent replacement 
thereof, the adequate means may be provided within the 
well or at the peripheral shoulder 56 to properly align the 
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orifice plate with the respective elongated chambers 54 
and 67 positioned thereabove. To this end the flat orifice 
plate may be made irregularly shaped such as in the form 
of a triangle, hexagon or other geometric shape which 
would permit insertion within the carburetor wall only in 
the proper position. 

It is clear from the foregoing description that the car 
buretor utilizing the herein described bypass fuel passage 
possesses many advantages heretofore lacking in similar 
carburetor construction. It is also understood that certain 
modifications and changes may be made in the physical 
structure of the described device without departing from 
the spirit and substance of the invention as defined in the 
claims appended hereto. 

I claim:. 
1. A charge forming device for an internal combustion 

engine including a body: 
(1) A fuel reservoir formed in the body. 
(2) a mixture conduit in said body having an air inlet, 
(3) a throttle movably positioned in said mixture con 

duit for regulating the passage of air fuel mixture 
therethrough, 

(4) a fuel system communicating said reservoir with 
said mixing conduit and including: 

(A) a fuel nozzle having a discharge end opening 
into said mixture conduit and having an inlet, 

(B) means including a removable insert forming 
a fuel passage communicating said fuel nozzle 
inlet with said reservoir, 

(C) an orifice disposed in said removable insert 
and an elongated removable retainer holding 
said insert in position, 

(D) a suspended metering rod having a metering 
end disposed in said orifice, said metering rod 
being reciprocably movable to define a variable 
annular opening in said orifice, 

(E) adjustable bypass means including a second 
ary fuel port communicating said nozzle inlet 
with said fuel reservoir, 

(F) alignment means for aligning said orifice with 
said metering rod, 

(G) valve means for adjusting said adjustable by 
pass means, 

(H) an access passage in alignment with said 
valve means, and 

(I) obstructing means for said access passage to 
prevent further access to said valve means after 
adjustment thereof. 
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