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The present invention relates to a speed regul 
lator for internal combustion engines. - 
The principle of the speed regulator for inter 

nal combustion engines, the automatic action of 
which is based upon the depression or partial 
Vacuum existing in the admission pipes of the 
fuel gases and the atmospheric pressure is al 
ready Well known. A shutter or cut-off Organ is 
inserted in the Said piping and is actuated and 
controlled by means of a suitable mechanism. 
By referring to the diagram shown in Figure 5 

it will be seen that a curve A representing the 
partial vacuum created in the Supply piping of 
a motor, shows the effect of a shutter or cut-Off 
closing progressively at from O to O, the Supply 
of the gases coming from the carburetter. The 
beginning of the said curve (abscissae O) indi 
cates the depression or partial vacuum created 
(starting from the Ordinate D Which is equal to 
the atmospheric pressure) when the motor Works 
at a full admission, i. e. full load. For a Com 
paratively large amount of throttling the de 
pression does not increase enormously or Sud 
denly but further on (up to the abscissae O which 
represents the minimum croSS Sectional area of 
admission c-a-d, that is to Say, that CrOSS Sec 
tional area, which corresponds to the no-load 
running of the motor) the Said depression. Or 
partial vacuum rises Suddenly. This curve A 
represents the partial vacuum above the cut-off 
member or shutter provided between the admis 
Sion pipe of the engine and the carburettor. 
The partial Vacuum or depression existing be 

low the said cut-off member or throttle and 
shown by the curve B gradually and progressively 
decreases as the paSSage of the admission chan 
nels is throttled more and more. 
The deformation of any kind of Spring is, 

within the limits of its elasticity or resiliency, 
proportional to the load applied to Said Spring. 
Obviously if a Spring is used to counteract and 

counterbalance any kind of device which is Sub 
jected to and acted upon by the variable depres 
sion or partial Vacuum, which varies according to 
resultant of the two curves like A and B, the Said 
spring will only be able to equalize or balance the 
said depression or partial vacuum for one value 
of the latter (for instance for the value corre 
sponding to a fully open admission) but will be 
quite inadequate for other values. Therefore, a 
series of springs would be required, the resistance 
of which would have to be adjusted in Successive 
steps, which would have to follow as closely as 
possible the curve of the depression or partial 
vacuum. Such a device, the adjustment of which 

Would be a very difficult and delicate matter, 
does however not possess the characteristic fea 
tures which are a sine qua non condition of its 
Successful application. 
The essential feature of the present invention 5 

consists mainly in a correcting device for speed 
regulators which renders it possible to vary the 
resistance Opposed to the depression or partial 
Vacuum existing in the admission piping of the 
engine, and to do this in Such a manner as to 10 
counterbalance the cut-off or shutter in its va 
rious positions of throttling the passage area of 
the gas or fuel gas Supply pipes. 
This correcting device will act upon the spring 

in Such a manner that the adequate resistance is 
is obtained which is required to counterbalance 
the system by imparting to it a variable flexibility 
With respect to the depression or partial vacu 
?I11 C?TV6, The appended drawings illustrate a preferred 20 
embodiment of the invention which is in no way 
limited to it, by Way of example. 
In these drawings Figure 1 shows a plan view 

of the Speed regulator and also in a longitudinal 
Section; Figure 2 shows the same regulating de- 25 
Vice in an elevation and in a longitudinal section 
paSSing through the axis of the cut-off member. 
Or throttle, the latter shown as throttling the 
admission to the permissible maximum amount, 
that is to Say, the cross-sectional area of the 30 
gaseous fuel Supply adapted to the running of 
the motor at no load. The drawings furthermore 
show how the regulating device is interposed be 
tween the admission piping denoted by M and 
the carburetter C with its butterfly valve 37. 35 

Figure 3 shows a cross-section of the regulator 
according to the line ac-y of Figure 4, and Fig 
lure 4 shows an elevation of the said regulator as 
seen from outside, whereas Figure 5 shows the 
diagram of the curves A and B. 40 
The regulating device comprises a body or 

housing which is bored out on its whole length 
for the purpose of accommodating the cut-off 
shutter or throttle consisting of two parts 2 and 
2' which are in fact constituted by two pistons. 45 
Owing to the fact that these pistons are adapted 
to move towards one another, they effect the 
throttling of the CIOSS Sectional area of the bore 
forming the extension of the admission pipe of 
the engine to the carburetter (Figure 2). This 50 
body or housing is closed at each end by the 
end shields 3 and 4 and the whole is at each 
end capped in an airtight manner by means of 
the spring covers 5 and 6, thus making the whole 
apparatus airtight. . 35 
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The above mentioned housing f is moreover 

provided with another bore, within which the 
valve of the corrector device is Suitably mount 
ed together with its adjusting and regulating de 
vices 27, 28, 29. A channel 8 puts the internal face 
of each piston 2 and 2' into communication by 
means of the passages 8, 8', 8'. 
The valve 7 communicates with the atmosphere 

by means of the orifice 24 and the apparatus is 
airtight So long as the Valve is not lifted off its 
Seat 25. 
The pistons 2 and 2' are provided with slots 

which enable them to slide along the pins or bolts 
9 and . It Will be seen in Figure 2, (on which 
the cut-off or throttle member is purposely shown 
in its closed position) that the slot f correspond 
ing to the piston 2' uncovers the port 2 provided 
in One of the overlapping lipS of the Said slotS. 
The piston 2 is provided with a rod 3 with 

suitable adjustable lock nuts f4 thus allowing its 
travel or stroke to be regulated, whereas the pis 
tOn 2 has a constant stroke or travel which is de 
termined by the length of its slot abutting on the 
rod 9. Each of the pistons 2 and 2 is rigidly 
mounted on and therefore integral with the Screw 
threaded rods 5, 6, f which allow them to be 
held back by means of the tension Springs 8, 9, 
29, which are Supported by and rest against the 
end covers 3 and 6 the Springs being adapted to be 
Screwed into them. Each of the rods 8, 9 and 
23 are threaded at one of their extremities on to 
which nuts and lock nuts 2, 22, 23, are screwed. 
This arrangement enables the resilience of these 
springs to be varied according to the effective 
number of turns and to their individual tension. 
The correcting device consists of the double 

acting valve which is adapted according to re 
quirements either to throttle the air supply com 
ing through the inlet orifice 24 by sitting either 
on its seat 25 or on its seat 26. A regulating 
Spring 27 is adapted to have its tension adjusted 
to the proper amount by means of the rectilinear 
displacement of its Supporting sleeve Or collar 
28 by adjusting the stationary Screw 29. The 
resilience of the spring 2 is attained by Screwing 
the turns of this spring more or less into the nut 
of the valve in the same manner as it is done by 
Screwing the Springs 8, 9, 20 into the covers 3 
and 4. The air which is admitted into the appa 
ratus at the given moment so as to enable it to act 
on the pistons 2 and 2' thus enters the apparatus 
through the valve passes then through 8' thus 
penetrating into the interior of the piston 2, then 
passes into the channel 8 through 8' and finally 
enters into the interior of the pistOn 2' through 
the passage 8'. 
When the piston 2' has during its course of 

travel uncovered the port 2 a part of the air ad 
mitted by the valve 7 passes Over into the admis 
sion pipe of the engine. As this air however is 
only admitted thereinto at high loads it exercises 
no appreciable influence on the carburizing proc 
ess and may be considered to COne from a car 
buretter fitted with a diffuser having a diameter 
a few tenths of millimetres in exceSS of the diame 
ter that would ordinarily have been choSen. 

It is possible to regulate the quantity of air 
passing through the valve 7 by regulating the ad 
justable air passage 2 in respect to the position 
of the piston 2'. 

It is thus easily seen that the air taken in at 
atmospheric pressure may drop in pressure with 
in the interior of the apparatus to Such extent 
that it assists the Spring in neutralizing Or Coun 
teracting the action of the partial vacuum acting 

2,016,589 
on the external Surface of the cutting-Off Of 
throttling pistons 2 and 2'. The pistons may, 
therefore, assume a position giving a clear paS 
sage area to the carburetted gases in proportion 
to the partial vacuum which varies according to 3 
the number of revolutions of the engine, thus al 
lowing just sufficient gas to pass to keep up the 
required output of the motor. 

Fig. 3 shows the cross Section of the regulator 
along the engine gas feed line. 10 
As shown in Fig. 2, M is adjacent the extension 

of the engine gas feed line, and C is adjacent the 
connection between the carburetor and the regul 
lator. Through an opening 33 the internal face 
of valve (Fig. 1) communicates With the engine 15 
gas feed line through a channel which divides into 
tWO branches. These open at 36, M to the engine 
gas feed side and at 35, C to the carburetor side 
(see also Fig. 2). By means of a Screw 35 the 
cross section of the channel may be varied at 34 20 
With respect to the cross section at 35. 

. This adjustment makes possible the accurate 
control of valve (Fig. 1) for slight engine varia 
tions as indicated by curves A and B in Fig. 5, 
The start of the curve (abscissa, O) indicates the 25 
depression produced at the highest permissible 
engine Speed. If for any reaSOn the engine Speed 
increases, the depression also increases to a cer 
tain extent. The purpose of the regulator is to 
prevent such increase and it must immediately 30 
begin to function to diminish the gaS feed Sufi 
ciently for slowing down the motor but Only to 
a point near the permissible speed. Curve A 
shows that when the gas feed is constricted the 
depression increases considerably above the regu- 35 
lator (at MI). 
Curve B shoWS that in response to Such con 

striction the depression on the carburetor Side (at 
C) diminishes quite fast. If, therefore, the chan 
nel connecting the Valve i With the gaS feed line 40 
is subjected only to the influence of the depres 
Sion at M, the valve Will be maintained Open. When 
the depression is many times greater than the 
initial depression which exists in the gas feed line 
at full engine Speed. The engine must be slowed 45 
down considerably to reestablish this initial de 
pression when the pistons 2 and 2' are close to 
gether and not when they are apart and permit 
gas to flow. The engine will slow down because, 
as shown by curve A, approach of the pistons to 50 
one another increases the depression at a given Speed. 

If the connection between valve i and the gas 
feed opened only on the carburetor side C and 
behaved only as shown by curve B, then for a 55 
given constriction of the gaS feed the depression 
would diminish and Would rapidly approach at 
mospheric preSSure. Thus the valve Would be 
under the influence of a lower depression than 
the one causing its initial opening. Spring 27 60 
would close the valve and pistons 2 and 2' Would 
go apart. The engine would again Speed up, the 
valve 7 would reopen, gas feed diminish, etc., etc. 
Owing to this pumping action Stable engine speeds 
could not be maintained. 
Owing to the fact that the regulator is open to 

the engine and carburetor Sides, by means of the 
adjusting screw 26 the flow from C to M may be 
maintained at a steady rate. The intensity of the 
fioW Will be sufficient to keep the valve 7 open 
when the engine is slowed down to or maintained 
at the predetermined Speed. The Valve responds 
to every pressure variation and Opens more or less 
to admit variable quantities of atmospheric air. ?5 
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The closing of the cut-off member or shutter is 

limited by the abutment 3-4 in such a man 
ner that the maximum engine speed is obtained at 
no-load. When, therefore, the cut-off member or 
shutter tends to attain this limit, the engine will 
be slowed down. If the latter is Working against 
a constant resistance the cut-off member being 
in a state of equilibrium opens proportionally 
and stabilizes the Cross sectional area of this ori 
fice. On the other hand, if this resistance in 
creases, the pistons 2 and 2' recede from One 
another and the partial vacuum acting on the 
valve 7 reaches the value existing at C as well 
as in M, and if the resistance drops below the 
value which caused the valve 7 to open, it will be 
unbalanced and pressed on its seat 25 thus caus 
ing uniform and equal pressure to exist in the 
whole apparatus. The Springs then cause the 
complete reopening of the pistons 2 and 2'. If 
One starts from the slow speed of the engine, 
c-a-d, with the butterfly valve 37 nearly com 
pletely closed, then the latter causes in the piping 
and consequently also in the regulator a consid 
erable partial vacuum, which exerts a very great 
tractive effort on the valve 7 lowering the latter 
on to its seat 26 thus shutting off the admission 
of air in the same Way as it does when it sits 
on its seat 25. This arrangement is provided 
so that no quantity of Supplementary air in ex 
cess of that passing through the carbureter can 
enter, whereby the slowing down will be regul 
lated. When the butterfly valve 37 is opened, 
this partial vacuum decreases and at a certain 
moment the valve 7 passes from one of its seats 
to the other and shuts off up to the moment 
When the regulator is again called into action. 
The valve T instantly responds to the control 

and it is possible to apply the total motor couple 
in one single acceleration effect. 
Assuming for example an engine which must 

not exceed a speed of 2500 revolutions, the valve 
Will be adjusted SO as to Open at a speed of 2350 
revolutions. The spring of the piston 2 will be 
adjusted so as to balance the valve at this par 
ticular number of revolutions, and the piston 2' 
will be set to operate at 2400 revolutions. If this 
speed is exceeded the two pistons close, and if 
the resistance, i. e. the load on the engine, dinin 
ishes to no-load the cut-off member or shutter 
will remain in the closed position which it as 
umes at 2500 revolutions. If the engine attains 
under load a speed of 2500 revolutions and the 
same load remains, the cut-off or shutter is bal 
anced at a speed of about 2400 to 2350 revolutions 
and opens more and more as the load increases. 

In a cut-off or shutter device having two pis 
tons it is possible to make use of the nature of 

3 

the two curves A and B of the diagram in Fig 
lure 5 so as to obtain a certain corrective action 
On the springs. The Outer faces of the pistons 
have a slope which during operation produces a 
V shaped opening whereby one half of the piston 5 
faces are influenced at a certain moment which 
they approach one another, viz: the top half by 
the effects according to curve A and the other 
half by the effect according to curve B. 
With pistons having annular semi-circular 0 

faces on their top half, the surfaces may be 
varied, the remaining portion of these faces 
receding with respect to these segments, and 
thus share the influence of the curve B. The 
nearer segments are Subject to the influence of 15 
the curve A which may be a means to vary the 
tractive effort due to the partial vacuum which 
influences consequently these pistons. 

It is moreover possible to utilize the difference 
of pressure drop or partial vacuum which may 20 
exist above the corrective device (curve A) and 
below it (curve B). 
What I claim is:- 
1. In a speed regulator for internal combustion 

engines having a carburetor with fuel feed lines 25 
and a channel for conducting combustible gases 
to the engine, a cylinder in said channel and 
substantially at right angles to the latter, two op 
posed pistons in said cylinder and having outside 
faces, means comprising a valve for selectively 30 
exposing Said outside faces to the atmosphere and 
to the pressure in Said channel, an adjustably 
tensioned spring for counterbalancing said valve, 
two branches leading from said channel and con 
necting Said pistons on one side with said chan- 35 
nel and on the other side with the fuel feed lines 
of the carburetor, means for varying the cross 
Section of One branch with respect to the cross 
Section of the other branch, the degrees of open 
ing of Said valve being determined by the dif- 40 
ference between atmospheric pressure and gas 
pressure in Said channel, and by the depression 
produced by the passage of gas through said 
branch, Said depression depending in turn on the 
position of said pistons, and means for independ- 45 
ently and Separately adjusting said pistons. 

2. A Speed regulator according to claim 1 and 
in which said pistons have differential internal 
faces in different planes, whereby for certain de 
grees of throttling of Said channel, a variable sur- 50 
face of each piston is subjected to the depression 
existing in said channel on one side of said pistons 
and the balance of said surface is subjected to 
the depression existing on the other side of said 
pistons. S5 

EDGARD BOUDIN. 


