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This invention relates to an improvement 
in internal combustion engines for motor ve 
hicles and the like, and more particularly to 
the control of fuel to be supplied during 

5 idling or low engine speed. 
The general practice has been to employ a 

throttle valve which does not entirely close 
the fuel passageway, so that even at the ex 
treme throttle limit, some fuel is supplied 

10 for idling or slow engine operation to prevent 
stalling. However, upon sudden throttle 
closure, when the engine has been propelling 
the vehicle at a fair rate of speed, the momen 
tum continues to turn the engine, but the 
amount of fuel mixture being drawn past the 
sides of the closed throttle is not sufficient to 
provide an explosive mixture in each cylinder 
of a multiple cylinder engine. Due to un 
even fuel distribution the cylinders fail to 
fire simultaneously or uniformly, resulting 
in a somewhat jerky or irregular action until 
the speed slows down to approximately three 
to five miles per hour and the engine settles 
to rythmic idling. 
The present invention overcomes the dif 

ficulty by employing an accurate or precisely 
fitting throttle valve to completely close the 
fuel supply conduit, preventing any fuel pass 
ing at closed throttle. A by-pass around the 

30 throttle conveys fuel for idling engine opera 
tion, which at times of sudden deceleration, 
is closed by an automatically controlled valve, 
until engine operation approaches idling 
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speed, when the by-pass valve again opens. 
When both throttle and by-pass valves are 
thus closed, no fuel reaches the cylinders, ob 
viating irregularity of engine operation, and 
since no explosive action occurs, the full value 
of engine compression acts to retard or brake 
the momentum without waste of fuel. 
In the accompanying drawings illustrating 

a preferred, but not necessarily the only em 
bodiment of the invention, Figure 1 is a side 
elevation of an automobile explosive engine 
in dotted outline, with the present invention 
applied thereto. 

Figure 2 is a vertical sectional view of the 
carbureted fuel passage with the throttle 
valve therein and a by-pass arrangement. 
The multiple cylinder engine shown in the 
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drawing is provided with an exhaust mani 
fold 1 and an intake manifold or chamber 2 
with suitable branches leading from and to 
the several cylinders. Valves control com 

55 munication between such branches and cylin 

ders in accordance with piston strokes. A 
carburetor 3 causes liquid fuel, such as gaso 
line and the like, to be vaporized and mixed 
with air, producing a highly explosive mix 
ture, which is then drawn into the intake 60 
chamber 2 and distributed to the several 
cylinders, under influence of suction created 
by the engine. A manually operated throt 
tle valve 4, in the carbureted fuel passageway 
5, controls the volume of fuel charge supplied 65 
to the engine and consequently the power or 
speed developed. In the present case the 
throttle valve 4 is so constructed that when 
moved to closed position, it precisely fits the 
passageway or conduit 5 to completely pre- 70 
clude passage of fuel. . 
In order to prevent stalling of the engine 

at closed throttle, a by-pass around the throt 
tle permits a small charge of fuel to reach the 
cylinders for idling operation. In the pres- 75 
ent showing this consists of a chambered hous 
ing 6, attached on the side of the fuel supply 
conduit 5, and communicating with the con 
duit thru an inlet opening 7 below the throttle 
and an outlet opening 8 beyond the throttle. 80 
To control the volume of fuel supplied thru 
this by-pass, there may be provided an ad 
justable screw stud 9 regulating the size of 
the by-pass in accordance with fuel require 
ment for idling speed. 
A shoulder 10 in the chambered housing 6, 

forms a seat for a conical valve head 11, whose 
stem 12 has sliding engagement in the guide 
or sleeve 13 and projects out of the housing 6. 
The sleeve 13 is screw threaded into engage- 90 
ment with the housing 6 and has a reduced 
neck portion 14 opposite the inlet opening 7, 
with the head 15 abutting a shoulder 16. Pas 
sageways or holes 17 provide constant com 
munication between the chambers on opposite 95 
sides of the head 15, the valve head 11 being 
located directly over and above the communi 
cating openings 17 and spaced a short dis 
tance from such openings by a shoulder 18 
resting on top of the head 15. The under 100 
surface of the conical valve head 11 is prefer 
ably concaved, and the concavo-convex char 
acteristics of the head greatly facilitate the 
closing of the valve against its seat under the 
action of engine suction, as will be described. 105 
For the purpose of maintaining the valve off 
its seat and the by-pass open, a tensioned 
spring 19 seated in a cavity in the sleeve 13, 
surrounds the valve stem 12 and bears in op 
position to engine suction, against the thumb ll0 
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nut 20, adjustably screw threaded on the stem 
to control the balance point of the opposing forces. 
Engine operation is controlled by the throt 

tle 4 in the usual manner. When the throttle 
is open, engine suction draws carbureted fuel 
past the throttle to the cylinders in accord 
ance with the degree of throttle opening. 
When the throttle is closed the engine suc 
tion acts thru the by-pass to draw its fuel 
charge. The tension of the spring 19 is cali 
brated to equal engine suction at idling 
speeds. So long as engine suction acting on 
the valve head 11 does not exceed the oppos ing force of spring 19, the by-pass permits 
fuel to reach the cylinders. It will be obvi 
ous that in event of sudden throttle closure, 
the value of engine suction will exceed the 
spring tension and the valve 11 will be held 
tight against its seat. Upon the entire fail 
ure of fuel, the dead weight of the engine 
turning over against its own compression 
checks speed and consequently the suction 
developed. When engine suction falls below 
the force of spring tension, which would oc 
cur at idling speed, the by-pass opens and 
fuel is drawn into the cylinders for uniform 
idling engine operation until the throttle is 
again manipulated. Thus the operation of 
the by-pass valve is entirely automatic. 

It will be apparent that for a particular 
type of engine, the value of suction developed 
and volume of fuel required for idling oper 
ation, may be predetermined so that tension 
of the spring and size of by-pass opening can 
be fixed, thus eliminating the adjustable 
screw 9 and thumb nut 20. 
While the invention has been described 
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more or less specifically, it is obvious that va 
rious modifications may be made as come 
within the scope of the appended claims. 
Having described the invention, I claim: 
1. In an internal combustion engine, the 

combination of a fuel supply conduit, a throt 
tle valve adapted to completely close the con 
duit, an 'automatically controlled by-pass de 
vice comprising a casing associated with and 
secured on the outside of said conduit and 
having an inlet passage and an outlet passage 
communicating with openings in the wall of 
the conduit in advance of and beyond the 
throttle valve respectively, and also having a 
passageway connecting said inlet and outlet 
passages, a valve stem guide located within 
said connecting passageway, having a re 
duced neck portion affording a chamber op 
posite the inlet passage, and an enlarged head 
at the end of said neck portion provided with 
a plurality of ports therein, a valve element 
consisting of a concavo-convex head overly 
ing said ports and adapted to be closed by suc 
tion, the underside of the head having a 
shoulder adapted to rest on said guide ele 
ment to maintain said ports opened, and a 
?alve stem slidable in said guide, and a spring 
acting on said stem to hold the valve head of 
its seat when the action of engine suction 
thereon is of less value than the spring ten 
SO. 

2. The combination set forth in claim 1 and 
a manually adjustable valve element associ 
ated with the outlet passage for controlling 
the volume of fuel mixture to be by-passed. In testimony whereof I affix my signature. 

HENRY H. GILBERT. 
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