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UNITED STATES 
Re. 20,768 

PATENT OFFICE 
20,768 

GOVERNOR, 
Edward Knauss, San Francisco, Calif., assignor, 
by mesne assignments, to Monarch Governor 
Company, 
Michigan Detroit, Mich., a corporation of 

Original No. 2,026,742, dated January 7, 1936, Se 
rial No. 564,271, September 22, 1931. Applica 
tion for reissue September 10, 1936, Serial No. 
100,172 

14 Clains. 
This invention relates to governors for internal 

combustion engines and particularly represents 
improvements over the structure shown in by 
Patent No. 1,670,364 dated May 22, 1928. The 
present governor as well as that of the previous 
patent is of that type which consists essentially 
of a control valve interposed in the intake pas 
Sage of the engine between the carburetor and 
the manifold and the movement of which valve 
is controlled by differences in the vacuum pres 
sure in the passage. 

It is of course desirable that a governor for 
this purpose shall function to automatically 
maintain a constant engine speed under varying 
load conditions, irrespective of the set position of 
the throttle valve of the engine. 
In my previous structure as well as in other 

governors attempts have been made to attain an 
ideal result or functioning by the employment of 
a multiplicity of springs or other parts to pro 
duce a straight line graph which would indicate 
an actually constant engine speed. As far as I 
an aware however no such attempts have been 
wholly Successful and even in my previous de 
vice which represented an improvement over ex 
isting governors, and which was designed to over 
come this curve, I was unable to do so, and had 
to employ a number of springs and other parts 
to make the governor function at all. 

I have finally succeeded however in attaining 
the desired result and the principal object of the 
present invention is to provide a governor which 
will function to maintain even engine speeds un 
der all conditions. 
A further object of the invention is to pro 

vide a device for the purpose in which the num 
ber of moving parts is reduced to a minimum so 
that friction in operation is reduced, manufac 
turing costs are lowered and there is practically 
nothing to get out of order or require replace 
ment even after a long period of use. Also the 
structure is very easy to assemble and adjust 
when necessary. 
A further object of the invention is to pro 

duce a simple and inexpensive device and yet 
one which will be exceedingly effective for the 
purpose for which it is designed. 
These objects I accomplish by means of such 

structure and relative arrangement of parts as 
will fully appear by a perusal of the following 
specification and claims. 

In the drawings similar characters of refer 
ence indicate corresponding parts in the several 
views: 

Fig. 1 is a top plan view of the governor partly 
in section showing the control valve in its normal 
wide open position. 

Fig. 2 is a longitudinal Section on the line 2-2 
of Fig. 1. 

Fig. 3 is an end view of the piston unit. 

(C). 13-153) 
Fig. 4 is a sectional elevation of the valve and 

passage taken on the line 4-4 of Fig. 1. 
Figs. 5 and 6 are signilar views showing a mod 

ified arrangement of the passage flares. 
Fig. 7 is a diagran of a graph showing the 

straight vacuum line formed by the governor, as 
Well as certain other vacuum lines. 

Feferring now more particularly to the chair 
acters of reference on the drawings, the numeral 

denotes a flanged body adapted to be inserted 
between and secured to the flanges 2 and 3 of 
the intake manifold and carburetor respectively. 
The body has a passage 4 preferably but not 
necessarily of rectangular cross section extend 
ing therethrough to communicate with the pas 
Sages in the manifold and carburetor. A shaft 
5 is turnably mounted in the body and extends 
transversely of the same centrally between its 
ends and has a rectangular valve 6 of the but 
terfly type secured thereto and having a rea 
sonably close fit between the side Walls of the 
paSSage. At its opposite ends the valve is formed 
With relatively short extensions 7 which face in 
Opposite directions to the direction of closing 
movement of the valve. The purpose of these ex 
tensions will be seen later. 
The governor structure for operating this valve 

Comprises a cylinder 8 terminating at one end 
in a chamber 9 which is abutted against and 
Secured to the body on one side so as to ex 
tend tangentially thereof, and into which the 
shaft 5 projects. A port P is provided between 
the chamber and the passage 4 near the top of 
the latter, or above the center of the valve. The 
cylinder is disposed so as to be substantially in 
radial relation to the shaft. Slidable in the cyl 
inder is a hollow piston to having on its inner 
end a relatively narrow head projecting into 
the chamber and slotted as at f2 in a plane at 
right angles to the length of the piston. This 
slot engages a roller 3 mounted on the outer end 
of a crank arm 4 which is adjustably secured 
to the adjacent end of the shaft in a suitable 
manner. The crank is disposed slightly above 
a dead center position when the valve 6 is in a 
Vertically disposed or wide open position at which 
time the roller is near the bottom of the slot. 
The piston is open at its opposite or outer end 

and has a Spring cage 5 removably seated there 
in. The longitudinal walls of the cage are pref 
erably formed of Opposed strips curved to fit the 
piston, one of which walls has an outwardly pro 
jecting flange 6 at its outer end. This flange is 
adapted to ride in a groove cut in the inner 
periphery of the piston, the outside wall of the 
groove being cat away for a length not less than 
the arcuate length of the flange as shown at f8. 
This permits of the ready insertion and removal 
of the cage relative to the piston by a partial 
turning of the cage, while preventing longitudi 
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nal movement of the cage in the piston when 
once it is mounted in position. 
A block 9 secured in the inner end of the cage 

forms the anchor for one end of a tension spring 
29, the other end of which is anchored on a float 
ing block 2. A screw 22 threaded through the 
block 2 projects through the end cap 23 of the 
cylinder 8 and is fixed in a turning knob. 24 po 
sitioned on the Outside of the cap. A pin 25 
mounted in the cap parallel to the screw projects 
through the block 2 and permits longitudinal 
movement of the same. On turning the screw 
therefore the floating block is moved lengthwise 
and the tension of the spring is increased or de 
creased as the case may be. A port 26 through 
the end cap provides communication between the 
interior of the piston and the atmosphere. 
An adjustable compression spring 27 is mounted 

in the chamber in opposed relation to the head 
so as to be engaged thereby as the piston has 

advanced and turned the crank a certain dis 
tance. 
The opposite walls of the passage 4 only for 

that portion of their length toward which the 
ends of the valve move from an open position 
are formed with inwardly curved flares or shrouds 
28 extending from approximately the level of 
the shaft 5 to the top or bottom of the body, or 
SO that the flaring Surfaces are eccentric to the 
circle of movement of the periphery of the valve, 
as plainly slown in Figs. 4, 5 and 6. In the 
arrangement ShoWn in Fig. 4 these flares Or 
Shroud-like Walls are formed as inserts 29 set 
in the body and having top flanges 29a removably 
Secured to the body. In this manner Said in 
serts can be removed and others having a differ 
ent flare-curvature Substituted if desired. In Fig. 
5 the flare curves are shown as being formed in 
tegral with the body and hence non-changeable. 

In Fig. 6 the flare or shroud-forming inserts 
30 are also used. In this case however the in 
Serts extend for the full height of the body and 
are thin and resilient at their ends opposite the 
flare curves as shown at 3?. The thin portions 
of these inserts are secured to the body by Screws 
32 in such a manner that the vertical position of 
Said inserts in the body may be altered. This 
enables the relative position of the flare curves to 
the arc of rotation of the valve to be altered. 
Toward their flaring ends the inserts are engaged 
On the back by Set screws 33 so that the curved 
portions of the inserts may be pressed inwardly 
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toward the center of the body passage. In this 
manner also the relation or positioning of the 
flare curves relative to the arc of movement of 
the valve may be altered. 
The operation of the governor is as follows: 
With the notor at rest, the governor valve 6 

is held wide open by the tension of spring 20. 
As Soon as the motor is started, a partial vacuum 
is formed in the manifold which is connected 
with chamber 9 through port P subjecting the 
entire head area of piston O in chamber 9 to 
this vacuum. The atmospheric pressure acting 
against the outer end of piston ( through port 
26 exerts a force tending to overcome the Spring 
tension. As the motor speed increases the vac 
uum in chamber 9 also increases until the re 
sistance of Spring 20 is Overcome, when piston 
fo Will be forced forward, raising the arm 4 
and rotating valve 6 towards its closed posi 
tion. The closing of valve 6 further increases the 
vacuum in chamber 9, since the port P is above 
the valve, and the atmospheric pressure on pis 
ton O keeps on moving it forward against the 

20,768 
increased spring tension until the motor is held 
at the predetermined Speed. 
Now assume that the motor is running at 2000 

R. P. M. Without load, and with the carburetor 
throttle Wide open so that a corresponding vac 
uum pressure is maintained in the intake passage 
and chamber 9. The atmospheric pressure act 
ing with the vacuum pressure now holds piston 

and valve 6 in a sufficiently closed position to 
maintain this Speed. Suppose now We apply a 
light load; the engine speed tends to drop and the 
vacuum instantly starts to fall. As the spring 
force is at all points in substantial balance With 
the opposing atmospheric pressure, this allows 
Spring 20 to pull piston O out, opening valve is 
an amount to take care of this load and counter 
acting the difference in vacuum drop, If this 
operation is repeated until the motor is pulling its 
full load, the governor valve 5 will then be wide 
open and the motor speed will still be approxi 
mately 2000 R. P. M. 

It may be here noted that it is common practice 
to allow a drop in speed from no load to a full 
load of from 5 to 10% for stability. In other 
Words if the vacuum and spring tension were 
perfectly balanced at all points there might be 
some surge. Now if the performance is reversed 
and the load decreased, the action of the gov 
ernor will also be reversed, still holding the motor 
speed approximately constant. 

It follows, therefore, that the governor auto 
matically holds the motor Speed within close lim 
its regardless of load up to the limit for which 
it is Set. 
An important feature of this governor is that 

it cannot increase speed by reason of the carbu 
retor throttle valve being only partially open. 
This is because the piston O Only is the vacuum 
responsive member; and the valve 6 is not de 
pended upon to start or assist in closing. The . . 
Valve 6 does have a certain amount of closing 
torque but not sufficient to cause any particular 
difference in speed in relation to the opening of 
the carburetor throttle valve. When the carbu 
retor throttle valve is only partially open the vac- a: 
uum above it is built up, which of course is com 
municated through chamber 9 in the governor, 
causing the governor to close its valve an amount 
approximately corresponding to the opening of 
the carburetor throttle at any point below the gov 
erned Speed. 
Quick and sensitive response in operation is 

obtained by reason of the fact that all friction 
is eliminated except the sliding friction of the 
piston due to its weight and an extremely small 
amount between the roller 3 and the slot 2 and 
between the shaft 5 and its anti-friction bearings. 
The highly important features of my invention 

are the means by which I have been able to pro 
duce a straight built-up vacuum line out of Or 
instead of one of a naturally curved form. This 
result is obtained mainly by the rise of the type 
of valve shown cooperating with a passage of 
the peculiar form disclosed, and which is a fea 
ture enabling a simple single Spring-pressed con 
trol operating means to be used. 

Referring to Figs. 4 and 6 it will be seen that 
the valve 6 divides the passage 4 into two parts; 
the valve restraining the passage at its opposite 
ends and the connbined area of the two restrained 
portions when the valve is wide open being just 
sufficient to give the engine its full power. Now 
as the valve is noved toward its closed position it, 
first has a relatively fast cut-off which gradually 
becomes less for each given amount of arcuate. 
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movement of the valve. Thus as the valve moves 
from Wide open position toward closed position 
the Open or effective area of the passageway past 
the valve will be diminished in substantially or " 
approximately inverse ratio or proportion to the 
increase in the vacuum pull acting on the valve 
to close the same. This is due to the fact that 
the overhangs of the flared inserts are backing 
a Way or retiracing relative to the leading edges 
of the Valve. In other words, the area of the 
paSSage cut-off With a given closing movement of 
the valve becomes less and less as the valve moves 
toward its fully closed position; the curvature 
of the flares or Shrouds being so positioned that 
this cut-off of the valve will produce the desired 
straight built-up vacuum line at different speeds 
as shown at A in Fig. 7. The beneficial result of 
the use of the flared passage over a straight sided 
one will be seen by comparing the lines A with 
the curved line B made with a straight passage. 

In certain cases, such as very low engine speeds, 
it might be found more convenient to use two 
lines of Vacuum build-up; the first being rela 
tively flat as at C in Fig. 7 for approximately 
one-half the travel, then pitched up the balance 
of the way as shown at D. This would only be 
for the purpose of reducing the travel of piston 
f0. In this case we would use two springs; the 
Spring 27, which is ordinarily used as a bumper 
Spring Would now be constructed or adjusted to 
control one line and Spring 20 the other. 

It is obvious that the shape or size of the filales 
will alter the vacuum line, therefore I have made 
provision for changing or adjusting them as 
shown in Fig. 6. Also the vacuum line can be 
altered by Substituting a shorter or longer valve 
or by changing the angle of the valve in relation 
to the position of the control crank, 
A valve, particularly of the butterfly type, after 

it leaves its Wertical position, has a certain clos 
ing action all its own but is by no means uni 
form. It is in order to make this torque uniforn 
that I have provided the extensions faced in 
the opposite direction to the travel. These ex 
tensions are So shaped that they add to the clos 
ing torque for the full closing movement. While 
I prefer to use a valve with this uniform torque, 
it is not absolutely essential, as one without these 
extensions works quite well. 
From the foregoing description it will ba readily 

Seen that I have produced such a device as sub 
Stantially fulfills the objects of the invention as 
set forth herein. 
While this Specification sets forth in detail the 

present and preferred construction of the device, 
still in practice such deviations from such detail 
may be resorted to as do not form a departure 
from the Spirit of the invention, as defined by the 
appended claims. 

Having thus described my invention what I 
claim as new and useful and desire to secure by 
Letters Patent is: 

1. A governor for internal combustion engines 
comprising a vacuum responsive member, a waive 
Connected with and operated by such member to 
control the flow of fuel to the engine, such valve 
Comprising a casing having a passageway there 
through, a valve gate in the passageway, a pivot 
for the gate, the opposite walls of the passageway 
for that portion of their length toward which the 
leading edges of the gate move from open to 
closed position being formed with curved shrouds 
eccentric to the circular path of movement of the 
periphery of the gate which overhang the gate 
only after it has made a predetermined movement 

3 
toward closing position, the shrouds being so 
proportioned that the diminution of the open 
area of the passageway as the gate moves to 
closed position Will be in substantially inverse 
ratio to the increase in the vacuum pull exerted 
on the vacuum responsive member. 

2. A governor for internal combustion engines 
comprising a vacuum responsive member, a valve 
connected with and operated by such member to 
control the ficw of fuel to the engine, such valve 
comprising a casing having a passageway there 
throughi, a valve gate in the passageway, a Cen 
tral pivot for the gate, the opposite walls of the 
passageway for that portion of their length to 
Waid which the leading edges of the gate move 
from open to closed position being so formed ec 
centric relative to the circular path of movement 
of the leading edges of the gate that as the latter 
moves toward closed position the Open area. 
through the passageway will be diminished in sub 
stantially inverse ratio to the increase in the 
vacuum pull exerted on the vacuum responsive 
member, 

3. A governor for internal combustion engines 
comprising a vacuum responsive member, a 
Valve connected with and operated by such men 
ber to control the flow of fuel to the engine, such 
Valve comprising a casing having a passageway 
therethrough, a, Valve gate in the passageway, a 
central pivot for the gate, the opposite walls of ; 
the passageway for that portion of their length 
toward which the leading edges of the gate move 
from open to closed position being formed with 
inwardly extending, independent, and removable 
elements constituting flares disposed in eccentric . 
relation to the periphery of the gate which over 
hang the gate after it has made an initial move 
ment toward closing position, the flares being so 
proportioned that the dimilation of the open 
area of the passageWay as the gate moves to : 
closed position Will be in substantially inverse 
proportion to any increase in the vacuum pull 
exerted on the vacuum responsive member. 

4. A governor for internal combustion engines 
comprising a vacuum responsive member, a valve, 
connected with and operated by said vacuum re 
Sponsive member and through which valve the 
fuel mixture is adapted to flow to the engine, 
Such valve comprising a casing having a passage 
therethrough, a gate in the passage adapted to 
control the flow of mixture therethrough, a pivot 
for the gate, the opposite Walls of the passage 
way for that portion of their length toward 
which the leading edges of the gate move from 
open to closed position being formed with flared 
shroud portions disposed in eccentric relation to 
the periphery of the gate and extending each 
from an inception approximately opposite the 
pivot toward the leading edge of the gate co 
operable therewith and adapted to overhang the 
gate after it has made a first initial movement 
toward closing position, the degree of flare being 
such that after an initial in aximum movement 
of the gate toward closing position, succeding 
movements of the gate toward such closing po 
sition Will result in a variation in the effective 
area of the passageway past the gate inversely 
proportioned to the variation in the vacuum pull 
exerted on the vacuum responsive member. 

5. In a goverror for internal combustion en 
gines, which includes a passageway for mixture, a 
normally open butterfly valve pivoted in said 
passageway, and a vacuum responsive controlling 
member for said valve; the walls of said passage 
Way On opposite sides being provided with curved 
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4 
shroud-like portions disposed in eccentric rela 
tion to the circular path of movement of the pe 
riphery of the valve and cooperating therewith 
as the leading edges of Said valve move toward 
areas in said passage of progressively increasing 
diameter to provide an initially quick reduction 
of the area of the passageway as the valve initially 
moves toward a closed position, and then a pro 
gressively diminishing reduction of the area of 
Said passageway with further movements of the 
valve toward a closed position. 

6. A governor for internal combustion engines 
comprising a vacuum responsive member, a valve 
connected with and operated by such member to 
control the flow of fuel to the engine, such valve 
Comprising a casing having a passageway there 
through, a valve gate in the passageway, a pivot 
for the gate, and a flare formed on a wall of the 
passage opposite the pivot and extending toward 
One end of the passage in divergingly eccentric 
relation to the circular path of movement of the 
leading edge of the gate, said flare being arranged 
relative to said leading edge to provide a cross 
Sectional area of the passageway of less diameter 
near the open position of Said leading edge than 
near the closed position thereof. 

7. In a governor for an internal combustion 
engine, which includes a passageway for mix 
ture, a normally open butterfly valve pivoted in 
Said passageway, and a vacuum responsive Con 
trolling member for said valve; the Walls of said 
passageway on Opposite Sides being curvilinear 
and disposed in eccentric relation to the circular 
path of movement of the periphery of the valve 
and cooperating thereWith as the leading edges 
of Said valve move toward areas in Said paSSage 
of progressively increasing diameter to pro 
vide for equal increments of valve movement an 
initially quick reduction of the area of the pas 
sageway as the valve initially moves toward a 
closed position and then a progressively dimin 
ishing reduction of the area of said passageway 
With further movements of the valve toward a 
closed position. 

8. In a governor for an internal combustion 
engine, which includes a passageway for mixture, 
a normally open butterfly valve pivoted in said 
paSSageway, and a vacuum responsive controlling 
member for said valve; the walls of said passage 
Way on opposite sides being curvilinear to form 
Shrouds overhanging the leading edges of the 
Valve when in a closed position, said shrouds be 
ing disposed in eccentric relation to the circular 
path of movement of the periphery of the valve 
and cooperating thereWith to provide areas in 
Said passageway of progressively increasing di 
ameter as the Valve moves toward closed position. 

9. In a vacuum operated governor for an in 
ternal combustion engine, Which includes a pas 
sageway for mixture, a normally open butterfly 
valve pivoted in said passageWay and movable 
toward closed position by the operation of the 
engine, the Walls of Said passageway on cppo 
site sides of the valve comprising curved shroud 
like portions disposed eccentric to the curvilinear 
path of movement of the opposite leading edges 
of the valve and overhanging said edges when 
the valve is at or near its closed position, said 
shroud-like portions cooperating with the lead 
ing edges of the valve to provide areas in said 
passageway of progressively increasing diameter 
as the valve moves toward closed position. 

10. In a vacuum operated governor for an 

20,768 
internal combustion engine, which includes a 
passageway for mixture, a normally open butter 
fly valve pivoted in said passageWay and mov 
able toward closed position by the Operation of 
the engine, the Walls of Said passageWay On Op 
posite sides of the valve having insertS compris 
ing curved Wall portions disposed eccentric. With 
relation to the curvilinear path of travel of the 
valve and Overlying the Opposite leading edges of 
the valve when at or near its closed position, and 
means for adjusting an insert or both inserts to 
vary the eccentric relation thereof, said Wall por 
tions cooperating with the leading edges of the 
valve to provide cross sectional areas in said pas 
sageway of progressively increasing diameter as 
the Valve moves to Ward closed position. 

11. In a vacuum operated governor for an in 
ternal combustion engine, Which includes a pas 
sageway for mixture, a butterfly valve pivoted in 
said passageway and movable toward closed po 
Sition by the operation of the engine, Spring 
means resisting closing movement of the valve, 
the Wall of said passageWay at a side of the 
valve having an insert provided with a curved 
wall portion eccentric with relation to the curvi 
linear path of travel of the valve, and means for 
adjusting said insert to vary the eccentric rela 
tion thereof, said insert providing a progressive 
widening of the passageway in the direction of 
closing of the valve. 

12. In a vacuum operated governor for an in 
ternal combustion engine, which includes a pas 
sageway for mixture, a butterfly valve pivoted in 
Said passageway and movable toward closed posi 
tion by the Operation of the engine, Spring means 
resisting closing movement of the valve, the wall 
Of Said paSSageWay at a side of the valve having 
an adjustable insert provided With a curved 
shroud-like portion eccentric with relation to 
the valve and cooperable With the adjacent lead 
ing edge of the valve to produce for equal incre 
ments of movement of the valve a disproportion 
ately greater closing of the passageway near the 
Wide Open position of the Valve than near its 
closed position, said insert providing a progres 
sive widening of the passageway in the direction 
of closing of the valve. 

13. In a vacuum operated governor for an in 
ternal combustion engine, Which includes a pas 
sageway for mixture, a normally open butter 
fly valve pivoted in said passageway and mov 
able toward closed position by the operation of 
the engine, a spring opposing said closing move 
ment, and a curved shroud-like Wall at a side 
of the valve eccentric with relation thereto and 
cooperating With the adjacent leading edge of 
the valve to produce a progressive Widening of 
the passageway in the direction of closing of said 
edge of the Valve. 

14. In a vacuum operated governor for an in 
ternal combustion engine, which includes a pas 
sageway for mixture, a normally open butterfly 
valve pivoted in Said passageway and movable 
toward closed position by the operation of the 
engine, a Spring opposing said closing movement, 
and curved shroud-like Walls at opposite sides 
Of the valve eccentric With relation thereto and 
each cooperating With the adjacent leading edge 
of the valve to produce a progressive widening 
of the passageway in the direction of closing of 
said edge of the valve, said shroud-like walls 
having the major portions thereof disposed re 
spectively above and below the Valve axis. 

EDWARD KNAUSS. 
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