


Patented Aug. 25, 1931 

UNITED STATES 

1820,384 

PATENT OFFICE 
CAR.L. C. ESSEX, OF ANDERSON, INDIANA, ASSIGNOR TO PIERCEGOVERNOR, COMPANY., 

OF ANDERSON, INDIANA, A CORPORATION 

AUTOMATIC GOVERNOR, 

Application filed May 5, 1928. serial No. 275,387. 
This invention relates to an automatic gov 

ernor which will maintain a predetermined 
???he speed substantially independent of 
load. 
The chief object of the invention is to pro 

vide a governor which will be automatically 
operable by an engine controlling movement 
for controlling an engine so that a substan 
tially predetermined engine speed can be 

lo maintained substantially independent of the 
load applied to the engine and particularly 
without any surging such as is found to oc 
cur with present day automatic governors. 
The chief feature of the invention consists 

15 in controlling the fuel intake of an engine 
and having that controlling member respon 
sive to the engine and transmit such response 
to a control mechanism which, in turn, is 
responsive to the aforesaid and controls the 

20 fuel controlling member of the intake so that 
substantially constant engine speed is at 
tained independent of load and without surg 
ling. 
A particular feature of the invention con 

sists in forming the engine controlling mem 
ber as an elliptical butterfly valve and 
mounting the same upon an axis eccentric of 
the elliptical valve axis and eccentric of the 
intake axis. 
Another feature of the invention consists 

in the semi-scissor and toggle type leverage 
associated with the valve supporting member 
and an incidental feature thereof consists of 
the elliptical cam connection therebetween 
and also the frictionless character thereof. 
The full nature of the invention will be 

more clearly understood from the accom 
panying drawings and the following descrip 
tion and claims. 
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leverage mechanism with cover removed, and 
parts being broken away to show other parts 
in detail. Fig. 2 is a view similar to Fig. 1 
with no parts in section and with the parts 
in a second- and constrained position for pro 
hibiting excessive speed. Fig. 3 is a side elle 
vation of the entire governor construction in 
cluding a portion? of the engine intake with 
parts broken away and in section to show 
other parts in detail, the position of the parts 
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In the drawings Fig. 1 is a top plan view of 

corresponding to that shown in Fig. 1. Fig. 
4 is a view similar to Fig. 3 but shows parts in 
position corresponding to that shown in Fig. 
2. Fig. 5 is a central sectional view through 
the relief valve mechanism and is taken on 
the line 5-5 of Fig. 4. 
In the drawings 10 indicates a cylindrical 

portion projecting laterally of an adaptor 11 
including a cylindrical intake passage 12 ex 
tending therethrough and transverse to the 
cylindrical extension 10. The adaptor 11 is 
elliptical in outline and includes the bolt 
openings 13 adapted to register with open 
ings in and is positioned between the intake 
and carburetor flanges. 
Extending through and preferably coaxi 

ally through the adaptor 11 and extension 10 
is an opening or bore 14 which communicates 
with intake 12. Oscillatably mounted in said 
bore and extending through the intake is a 
pivot member or valve stem 15. Said stem 
within the intake supports an elliptically out 
lined butterfly valve 16, the connection to 
which is parallel to but offset from the minor 
axis of the ellipse and, as shown in Figs. 3 
and 4, the bore is offset from the central axis 
of the intake 12 and is transverse thereto. It 
has been determined that the elliptical valve 
should close the intake completely when posi 
tioned between 30 and 35 degrees and prefer 
ably about 32 degrees, deviation from the nor 
mal plane of closing. 
In view of the eccentricity of the mounting 

of the elliptical valve and also its eccentric 
position within the intake the same is subject 
to suction of the intake and will move propor 
tional to the suction since the butterfly valve 
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is not balanced, as has heretofore been the . practice. 
butterfly closes the intake at the 32 degree 
angle or thereabouts, said butterfly is pro 
vided with a tubular housing 17 defining an 
opening 18 in said valve. 
The axis of the tubular housing 17 lies 

parallel to the axis of the intake when the 
butterfly valve is closed. Therefore, the 
tubular housing 17 is cocked at an angle of 
approximately 32 degrees to the plane of the 
butterfly valve. Positioned in the housing 
17 is an apertured plate 19 having the air 

To relieve the suction when the 
90 
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passages 20therethrough and a central pas 
sage 21, which supports a slidable stem 22. 
Stem 22 mounts upon the side nearest the 
engine a valve 23 and upon the opposite end 
a retaining member 24 and interposed be 
tween said retaining member 24 and the plate 
19 and concentric with said stem is a coil 
spring 25. The relief valve thus formed is 
not operative until the suction becomes an 
amount equal to and slightly exceeding that 
of the spring 25. When that occurs, valve 
23 opens and remains open as long as the suc 
tion force exceeds that for which the spring 
is set. The tension of the spring 25 may be 
adjusted if desired. The operation of this 
relief valve is as follows: The suction initially 
closes the butterfly valve 16 and when the 
valve closes completely closes the intake, the 
suction becomes effective on the valve 23 and 
opens the same to relieve the vacuum created 
between the butterfly 16 and the engine, by 
reason of the closing of the butterfly. 
The mechanism for loading the valve 16 

and holding the same in predetermined posi 
tion as long as the engine does not exceed a 
predetermined speed is mounted upon a base 
plate 26. This plate has a tubular extension 
27 adapted for telescopic reception of the 
cylindrical extension 10 of the adaptor and 
is split as at 127. Suitable means, such as 
bolt 28, secures clampingly the two together 
in adjusted position. 
The base26 includes an opening 29 to re 

ceive the upwardly extending and projecting 
end of the shaft 15. Control mechanism is 
mounted within a box, the walls of which are 
indicated by the numeral 30 and said walls 
are adapted to support a cover not shown, the 
cover being mounted by screws or the like se 
cured as at 31. 
An arm 32 is clampingly mounted, as at 33, 

upon the projecting end of shaft 15 so that the 
lever arm 32 will oscillate with the oscilla 
tion of the butterfly valve 16. Pivotally sup 
ported at 34 within a bracket 35 is another 
lever 36. Said lever 36 includes an elliptical 
opening 38 or rather an internal cam surface 
comprising two semi-circular portions con 
nected by two common tangential walls. 
Said internal cam opening mounts a roller 
39, in turn, mounted in the opposite end of the 
lever 32. As shaft 15 rotates clockwise, ref 
erence being had to Fig.1, in the closing move 
ment of the butterfly valve 16, the lever 36 
moves counter-clockwise and lever 32 moves 
clockwise with a scissor-like or toggle move 
ment and with a varying effective lever arm, 
as will be apparent from examination of Figs. 
1 and 2. - 
The lever 36 supports a projecting bracket 

or tongue 43 provided with a plurality of 
openings 44 therein, any one of which is 
adapted to rigidly receive, and thus adjust 
ably support, a pivot member 45 which pivo 
tally supports one end of a link 46, the other 
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being pivotally mounted at 47 to link 48, in 
turn, pivotally mounted at 49 on a stationary 
bracket 50. The other end of the link 48 is 
extended and adjustably mounts at 51 a spring 
52, also mounted at 53 upon lever 36. 
In the clockwise movement of lever 32, 

which results in counter-clockwise movement 
of lever 36, spring 52 is elongated and since 
the effective leverage gradually increases as 
the movement from Fig. 1 to Fig. 2 obtains, 
the force of the suction which is transmitted 
from the plate 16through the shaft 15 as oscil 
latory movement, has an increasing effect and 
this force also is opposed by the continued ex 
tension of spring 52. Such movement is as 
sisted by the spring 153 connected at 54 to 
lever 36 and at 55 to a stationary mounting. 
The tension of this spring may be such that 
a maximum leverage exerted by lever 32 at 
tains just when the parts assume the position 
shown in Fig.2 and the butterfly is closed. 
Continued closing movement of the butterfly 
is opposed by the lever 36 having an abutment 
56 formed thereon engaging a bumper 57 
yieldingly mounted through a conical spring 
58 retained in position by a cupped spring seat 
member 59 having a threaded extension 60 
for threaded mounting in an extension 61 of 
the wall 30. The position at which the bump 
er is engaged may be adjusted by the nut 62 
being threaded along the threaded body 61, 
saidnut being mounted in chamber 63 formed 
in said extension. A suitable retaining mem 
ber 64 limits the sliding movement of the 
bumper under the influence of the spring 58 
and in the projecting position. Movement 
of the bumper 57 in the opposite direction is 
opposed by the spring 58 and progressively 
opposed as the movement continues. 
The stem 65 carries the bumper 57 and the 

retaining member is slidably mounted in the 
bore 66 of the threaded extension of the 
cupped spring retainer. The force of spring 
58 is proportioned to the lever members and 
the position of initial engagement is adjusted 
to suit the particular needs of each installa 
tion. 
The formation of the housing with the tu 

bular extension and the deltachable association. 
of the same with a standard telescopic connec 
tion with the intake adaptor permits the mech 
anism shown in Figs. 1 and 2, to be of stand 
ard construction and the adaptor to be varied 
as necessary or required for each type of in 
stallation. 
The operation of the device as an entirety 

is as follows: 
The incoming air to the engine passes 

through the intake 12 and the suction becomes 
stronger as the engine speed increases. This 
suction as aforesaid is effective upon the ec. 
centrically mounted elliptical valve and at 
tempts to close it. If the engine speed ex 
ceeds the predetermined speed, the suction 
caused by such increase in the engine speed 
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closes the elliptical valve. Closure of the 
valve produces a vacuum between the engine 
and the valve which is broken by the relief 
valve and when the same is broken the suc 
tion again becomes operative upon the butter 
fly valve. The butterfly valve is normally 
maintained in a position corresponding to the 
predetermined speed desired to be maintained 
by the loading mechanism, previously de 
scribed, and such loading is attained as 
follows: ?, 

Oscillation of the butterfly valve 16 and 
the closing movement thereof causes the tog 
gle linkage or scissor-like construction, le 
vers 32 and 36, to move from position, shown 
in Fig. 1 toward the position shown in Fig. 
2, and such movement, as before stated, is in 
opposition to spring 52 but is assisted by the 
spring 153. Assoon aspre-determined engine 
speed obtains, the abutment 56 engages the 
bumper 57 which starts to compress spring 
58, the tension of spring 52 constantly in 
creasing and opposing such movement. This 
loads the valve so that the continued suc 
tion does not completely close the butterfly 
and since the valve is not completely closed, 
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the motor slows down under the load im 
posed. The suction in the intake decreases 
so that spring 52 becomes effective to return 
the parts, the levers 36 and 32, to the initial 
position which relieves the butterfly of the 
load imposed upon it. As the motor or en 
gine builds up under load, the motor speed 
will increase until it reaches that for which 
the governor is set, whereupon abutment 56 
engages the bumper 57 and the operation is 
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the same as before, so that the motor will 
be positively restrained to a pre-determined 
maximum speed, no matter what the load of 
the engine might be, provided the engine has 
enough power to handle the load. 
This automatic device is operable by the 

engine and is responsive to the same and auto 
matically controls the engine. It is so ar 
ranged that the operator of the vehicle can 
run the engine at any reduced speed if de 
sired but he cannot run the engine at any 
speed greater than that for which the gover 
nor is set. The device as before stated, per 
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mits the engine to run at a constant speed 
independent of the load when it is automati 
cally controlled. The governor device here 
in described does not cause surging in the 
engine speed. that is, wide variations of oscil 
lating character about the predetermined en 
gine speed such as heretofore has been the 
case with automatic governors. The reason 
for this is that the scissor-like or toggle lev 
erage arrangement is employed and also as 
sociated therewith is a substantially friction 
less and movable bearing connection, so that 
friction is relatively negligible in this part of 
the device wherein the lever arm 32 actu 
ally is a fixed length while its effective length 
is gradually increased as said lever moves into 
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the speed controlling position. Immediately 
upon release from the speed controlling posi 
tion the parts are returned in a reverse direc 
tion and the engine can continue to operate 
at a predetermined speed but never exceed 
the same. The aforesaid arrangement is such 
that immediately upon the engine returning 
to the predetermined speed or slightly below 
the same, the parts are relatively free from 
control and returned to the initial position. 
The invention claimed is: 
1. In an intake for an internal combustion 

engine the combination of a cylinder intake 
passage, a butterfly valve pivotally mounted 
therein upon an axis transverse to the pas 
Eage and offset an appreciable distance there 
from, and suction operable relief valve means 
carried by the valve and normally in longi 
tudinal alignment with the intake passage 
axis when the butterfly valve is in closed posi 
tion, said valve being of substantially ellipti 
cal outline and adapted to completely close 
said intake passage when inclined therein. 

2. In an automatic governor the combina 
tion of an engine responsive speed control 
ling of cillatable member, a lever having an 
elliptical internal cam and pivotally sup 
ported eccentrically of the cam portion, a 
lever rigid with said oscillatable member, a 
eam follower supported by the last mentioned ! 
lever and engaging said cam, means nor 
mally tending to position the levers and mem 
ber in predetermined position, stop means, in 
cluding a yielding arrangement, progres 
sively opposing movement of the member and 
for limiting movement of the member in one 
direction, and means for adjusting the initial 
position of said stop means. 

3. In an automatic governor the combina 
tion of an engine responsive speed controlling 
oscillatable member, a pair of levers pivotally 
connected at adjacent ends, one of said levers 
being oscillatable by and with said oscillat 
able member, and the other of said levers be 
ing pivotally mounted, a link connected to 
one of said levers, a lever pivotally supported 
intermediate its ends and having one end 
pivotally connected to said link in predeter 
mined ratio to the opposite end, and yield 
ing means connecting the initial link con 
nected lever and the opposite end of the 
pivotally supported, and the last mentioned 
lever for obtaining progressively increased 
opposition to relative movement between the 
first mentioned pair of leversin one direction. 

4. An automatic governor for an internal 
combustion engine including an intake 
adaptor, an automatic governor mechanism, 
a base independent of the adaptor for Sup 
porting the mechanism, and an adjustable 
complementary connection between said 
adaptor and said base for multiple connec 
tion therebetween. 

5. In an automatic governor, the combina 
tion of an engine responsive speed controlling 
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oscillatable member, a pair of levers having 
predetermined variable connection therebe 
tween, one being oscillatable by and with the 
oscillatable member, a third lever for yield 

singly imposing opposition to lever movement 
in one direction, and a link adjustably con 
necting the pair of levers and the third 
lever for positively maintaining a predeter 
mined engine speed. 

to 6. In an automatic governor, the combina 
tion of an engine responsive speed controlling 
oscillatable member, a pair of levers having 
predetermined variable connection therebe 
tween, one being oscillatable by and with the 

15 oscillatable member, and an additional and 
adjustable leverage connection between said 
levers for yieldingly opposing lever move 
ment in one direction and positively main 
taining a predetermined engine speed. 

zo. In witness whereof, I have hereunto affixed my signature. 
CARL. C. ESSEX. 
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