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The present invention relates to gov-
ernors, more particularly for hydrocarbon
motors and of the type actuated in accord-
ance with the flow of fluid in the intake of
the motor.  More particularly, the present
invention is an improvement of the gover-
nor disclosed in Patent No. 1,584,929, May
18, 1926, and Patent No. 1,584,988, Mav 18,
1926.

The governor of said patents com-
prises a valve in the intake conduit, and
operating mechanism for said valve and 2
member responsive to the suction in the in-
talce manifold and means to exactly counter-
balance the effort of said member, in all
positions of said valve when the motor is
operating at a predetermined speed, the
member being unbalanced at other speeds.
The preferred form includes an unbalanced
butterfly valve in the intake :and means o
exactly counterbalance the turning effort of
said valve at a predetermined speed of the
motor, the effort being unbalanced at other
speeds. :

One of the objects of the present invention
is to provide means for adjusting the resist-
ance offered by the counterbalancing means.

To this end, a novel device is employed to"

vary the force and elasticity or flexibility
of the yielding means. If the valve of 3
governor of the.type mentioned is used in
connection with the usual throttle valve or
any other obstruction in the intake manifold
of the motor, said throttle valve or obstruc-
tion will interfere with the action of the
governor 'in - certain positions.

It is another object of the invention to
provide means whereby this difficulty may
be eliminated. To this end, in one form of
the invention illustrated herein the throttle
valye is omitted and means is provided for
acting directly on the governor vaive %o
move it manually in & closing direction when
desired; in another form the throttle valve
is retained and a mechanical connection is
provided between the two valves compelling

the governor valve to move with the throttle’

- valve in the closing direction.

5O

Tu the preferred form of governor, the

-butterfly valve of the governor or conduit

is provided with means for slightly reliev-
ing the suction thereon. This may be.ac-

1

complished by a passage through the valve
or in the conduit around the valve, or in
both. .

A further object of the invention is to
close the aforesaid passage at the same time
that the governor valve is closed manuaily.

A further object is to provide a single
device for manually closing both the pas-
sage and the butterfly valve.

Other objects and features of novelty will
be apparent from the description taken in
connection with the drawings in which:

Figure 1 is a front elevation of a governor
constructed in accordance with the present
invention, the front plate being removed.

Figure 2 is a top plan view of the gov-
ernor, certain parts being shown in section.

Higure 3 is an end view looking in the
direction of the arrows 3—3 of Figure 2.

Figure 4 is a sectional elevation illus-
trating an arrangement in which the gov-

ernor is very close to the throttle valve of
the motor, both the throttle valve and gov-
ernor valve being shown in open positions.

Figure 5 is 'a view similar to Figure 4
but showing the throttle valve nearly closed.

Figure 6 is a similar view showing one
means of avoiding interference with the
action of the governor because of the prox-
imity of the throttle valve, such as shown
in Figures 4 and 5, and

Figure 7 is a sectional elevation illustrat-
ing an arrangement in which the usual man-
ually actuated valve is retained and con-
nections provided .to actuate the governor

. valve in g closing direction when the manual

valve is so moved. _ .
Referring to the drawings, in one form

of the invention shown, the governor in-

cludes a casting. consisting of a conduit part
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10, a part 11 forming the counterbalance

chamber, and & neck part 12 connecting the
conduit part to the counterbalancing cham-
ber. - This: form of casting is adapted par-
ticularly for use in comnection with the

Fordson tractor. In this tractor, the space:

permitted for the governor conduit is ex-
temely short, as shown by the height of the
part 10 in Figure 1. This part is provided
‘with bolt holes 18 for securinig the conduit
n alignment with the intake of the motor

“and isalsofform’ed with the. vertical conduit
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14 in which is located the governor valve 15.
As shown, this valve is of the butterfly or
plate type and is secured to a spindle 16
which extends through the neck 12 and pro-
jects into the counterbalance chamber. The
spindle 16 is positioned to one side of the
axis of the conduit so that the butterfly
valve is unbalanced. TFurthermore, as de-
scribed and claimed in Patent No. 1,584,933,
May 18, 1926, the short side of the valve

“plate has a portion cut away so that a pas-

sage is formed even when the valve is in

closed position, The object of this passage.

is to obtain a governor having a better ac-
tion. In the form shown, the two functions
of throttle valve and suction responsive, or
motive element, are obtained with the single
member 15. The invention, however, is not
thus limited, but includes arrangements in
which the suction responsive or motive ele-
ment is separate from the throttle valve. -

Pivoted on a pin 17 at the top of the coun-

terbalance chamber is a depending arm 18
formed with a cam surface 19. A second
arm 20 is secured to the end of the spindle

16 within the counterbalance chamber and

at its free end has a roller 21 contacting

with the cam on the other arm. The first

arm is yieldingly forced in a clockwise di-
rection as viewed in Figure 1 by a coiled or
helical spring 22. One end,of this spring
is secured to the tip end of arm 18 by a short

link 23. The other end is formed with a -~

lug 24 which is slidable in a groove 25
formed in a plate 26 within the counter-
balance chamber. The upper edge of this
plate is formed as a rack 27. - ’

It is an .aim of the invention to provide
means for varying the tension and flexibility
of the spring 22. To this end a support 28
is slidably mounted on a spindle 29 and is
constrained to turn with the spindle as by
making the spindle square in cross section.
The spindle projects outside the counter-
balance chamber and has a-finger nut 30 se-
cured to the same for manual turning of the
spindle. A spring-pressed pin as 31, carried
by the casting, is adapted to engage in
notches in the adjacent face of the finger
nut to hold the parts in any adjusted posi-
tion. A collar 32 is provided to prevent
movement of the spindle in a left hand di-
rection as viewed in Figure 1. The support
28 is formed with a helical flange 33 adapted
to cooperate with a rack 27 so that, when
the support is turned, it is caused to travel
lengthwise of the spindle. As clearly shown
in Figure 1, the support 28 fits within the
coils of the spring and said . coils pass
through .the flange 33 so that said flange,
when it is-turned, travels along the spring.
This support with its flange constitutes a
worm and divides the spring into two por-

tions, an active portion and an inactive por-

tion. --The portion of the spring to the left

- ferent degrees of
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of the flange, as viewed in Figure 1, is inac-
tive, while the portion to the right of the
support is effective to counterbalance the
throttle valve. It will be seen, therefore,
that turning the finger nut 30 moves the
spring support longitudinally of the spring,
thereby varying its length and changing its
tension and flexibility. - It will be obvious
that when the rack 27 is of the same pitch as
the turns of the spring, only the flexibility

“of the latter will be varied, but if the rack

is of a different pitch both tension and flexi-
bility will be varied.

It will be anderstood that the cam surface
19 on the arm 18 is formed so that in con-
junction with the spring 22 the closing effort

.of the governor valve is counterbalanced at

a predetermined speed of the motor. If it
is desired to change the value of the prede-
termined speed to some other amount, then
the finger nut 80 is turned in the proper di-
rection to thereby adjust the tension and
flexibility of the spring 22. In this manner,
the governor will be set to govern the motor
at some other predetermined speed.

In the previous application, Patent No.
1,584.933, May 18. 1926, it was pointed out,
for the best performance of the governor,
there should be substantial differences of ef-
fort exerted by the counterbalance means for
different speeds of the motor and for any
two speeds. of the motor the difference be-
tween the efforts of the counterbalance means
at these two speeds should be substantially
uniform for all angular positions of the
valve. In other words, the governor can be
constructed much more easily and give much

more accurate and dependable action if the

difference in effort of the counterbalance
means, when the motor changes from 1200 to
1000 R. P. M., is .3 inch pounds rather than
.08 inch pounds. _

In connection with some motors, the space

-for the valve of the governor is very lim-

ited. For these motors a compromise in
the proportions of the throttle parts has to
be made. These changes modify the action
on the governor valve at different speeds and
tend to decrease the differences of effort at
different speeds of the motor. According
to the present invention, it has been dis-
covered that it is advantageous to have dif-
spring flexibility at differ-
ent speeds. _ v '

Figure 4 of the drawings illugtrates a_mo-
tor which has very little space for the gov-
ernor. As shown, the conduit part 10 of the
governor is disposed between the intake
manifold 40 and the conduit 41 from the
carbureter, the direction of .the flow of gases
being indicated by the arrows. It will be
noted that the governor valve 15 is very
close to the hand throttle valve 42. When
the manual valve 42 is in wide open posi-
tion, it does not interfere materially with
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the suction effect on the governor valve 15.
When the hand throttle valve 42 is moved in
a closing direction to a position such as indi-
cated in Figure 5, the pressure in the space
between the two valves may be reduced be-
low atmosphere, thus interfering with the
suction ‘effect on the governor valve. This
slight decrease in pressure lessens the clos-
ing effort of the valve with the result that
the motor may increase its speed a small
amount above the governed speed. . It is
found that practically no interference with
the action of the governor valve occurs until
the manual throttle valve is mearly closed.
Since the passage through the hand throttle
valve must be very small to obtain this in-
terference, it follows that the increase in en-
gine speed above the governed speed can
only occur with practically no load on the
engine, the maximum excess speed occurring
with no load.

According to one form of the present
invention, this éxceeding of the coverned
speed is overcome by the structure shown in
Figure 6. For this ‘purpose the hand
throttle valve is removed. The governor
valve, as shown, is of the type having a
passage at its short side even when the valve
1s closed. In place -of the hand throttle
valve is substituted a valve 44 consisting of
two parts disposed at an angle to each other.
This valve is carried on a spinde 45 in.the
conduit part 10, which is adapted to be con-
nected to the means for actuating the
throttle valve 42, so that now the throttle
valve 44 will be actuated in the absence of
the throttle 42. In Figure 6 the auxiliary
throttle 44 is shown in its open position.
It it is desired to reduce the speed of the
motor, the operator through the usual con-
nections manually turns valve 44 in a
counter clockwise direction, as viewed in
Figure 6. The tip 46 of one leg of the
auxiliary valve will strike the governor
va've 15, moving it in the closing direction.
This will require only a slioht force as the
governor valve is nearly counterbalanced.
At the same time, the cther leg of the auxil-
lary valve will move upwardly, as shown in
Figure 6, so that its tip end 47 will contact
with the wall of the eonduit and thereby,
in conjunction with'the governor valve 15,
entirely close the conduit.

It will be understood. if the 2OVernor
valve 15 itself, when in closed position, en-

tirely obstructs the conduit, then the only -
function of the auxiliary valve would be.

to move the governor valve in a closing
direction when the operator desires.

The manual connections for operating
the anxiliary valve are secured to the mem-

ber 48 on the end.of said spindle. This-

member has an arm 49 cairying ajusting
screw B0 adapted to abut a2 hlock 51 to
adjustably limit the extent of movement

8

of the auxiliary valve in oné direction. Tts
movement in the other direction is limited
by a second arm having an abutment 52
adapted to engage an abutting surface 53
on the block 51. . :

As already explained, where the usual
carburetor throttle valve is employed in
addition to a governor valve which is con-
trol'ed by the suction in the intake passage,
the throttle valve when nearing closed:
position will cause a decrease in the suation
or turning effort on the governor valve from
the predetermined value for which the gov-
ernor has been adjusted, with the result that
the engine may exceed its governed speed
under light loads; and this is true whether
the two valves be situated closely together
as shown in Figures 4 and 5 or further
apart as shown in Figure 7. :

The construction shown in Figure 6 is
particularly adapted to be applied in the
power plant of a Fordson tractor, wherein
lack of space malkes it desirab’e to eleminate
the manual throttle valve and substitute the
auxiliary = throttle shown. However, in
some cases it is-not convenient or desirable
to remove the manually operated carburetor
throttle. 'This is particularly true for the

case of those carburetors that are provided .

with idling devices which depend on the
hioh suction adjacent the manual throttle
valve to cause the flow of gasoline mixture
to the cylinders at low speeds. In order
to retain the carburetor functions in such
cases, it may be desirable to leave the manual
throttle valve undisturbed and mechanically
interconnect therewith the governor valve.
Figure 7 illustrates an arrangement of the
kind referred to. Herein the carburetor
throttle is designated by numeral 54 and
the adjustable idling device, by 55. A man-
ually operated link 56 is connected to =z
bell crank 57, rigid with a shaft 58, which

projects into the intake passage and car--
‘ries a cam arm 59 adapted to contact the

underside .of governor valve 15 and move
the same in a c'osing direction. A link
60 connects the arm of bell crank 57 with
an arm 61 rigid with the spindle of valve
54. From the construction illustrated it
will be evident that when the carburetor
throttle is operated manually towards closed
position the governor valve will also be
moved by cam arm 59 in the sanme direction.
It will be apparent therefore, that the car-
buretor functions for idling will not be dis-
turbed: that the carburetor throttle may
effect comp’ete closing of the intake passave
to decrease the engine speed as low as de-
sired ;- and that the mechanical connections
prevent the governor valve from opening,
due to the decrensed suction effects caused

by the throttle when nearina closed position,

therehy preventing the engine speed exceed-’
ing the governed speed. ¥t may be pointed

70

80

90

43

100

105

110

120

125

130



10

20

25

30

35

40

55

60

65

4

out that if the governor valve 15 were con-
structed to substantially close the intake
passage, the idling functions of the car-
buretor might be retained by continuing the
idling passage to said governor valve so that
the idling hold would bear the same relation
to the governor valve that it bears to the
throttle valve in the construction of Figure
7; the throttle va've would then be omitted
and manual means provided to operate the
governor valve towards closed position for
the purpose of reducing the engine speed
below the aoverned speed.

Having thus described our invention, what
we claim as new and desire to secure by Let-
ters Patent is:—

1. In a suction responsive governor for
hydrocarbon motors, a -suction responsive
member, yielding means resisting movement
of said member in response to increased suc-
tion, said means counterbalancing the effort
of said member at a predetermined speed in
all positions thereof, and medns to adjust the
flexibility and resistance of said yielding
means, whereby the governor may be set for
another predetermined speed.

9. In a suction responsive governor for
hydrocarbon motors, in combination, an un-
balanced butterfly valve adapted to be sub-
jected to the suction in the intake of the mo-
tor, means, including a spring, counterbal-,
ancing the effort of said valve at a prede-

_termined speed of the motor in all positions

thereof, and means to adjust the tension and
flexibility of said spring.

3. In a suction responsive governor for
hydrocarbon motors, in combination, an un-
balanced butterfly valve adapted to be sub-
jected to the suction in the intake of the mo-
tor, means, including a spring, counterbal-
ancing the effort of said valve at a predeter-

-mined speed of the motor in all positions

thereof, and means to adjust the active
length of said spring.

4. In a suction responsive governor for
hydrocarbon motors, in combination, an un-
balanced butterfly valve adapted to be sub-
jected to the suction in the intake of the mo-
tor, means, including a ceiled spring, coun-
terbalancing the effort of said valve at a
predetermined speed of the motor in all posi-
tions thereof, and means to vary the number
of active turns of said spring.

5. A governing device for the intake of
hydrocarbon motors, including in combina-
tion, an intake conduit, means in said con-
duit adapted to be actuated to obstruct said
conduit in accordancé with the flow of fluid
therein, yielding means, and mechanism
transmitting the effort of said yielding
means to oppose the obstruction of said con-
duit, said transmitting mechanism being
constructed and arranged to increase the ef-
fort exerted on said obstructing means by
said yielding means as the obstruction of

1,604,283

the conduit increases, said mechanism in-
cluding two arms, one having a cam surface
and the other a roller bearing on said sur-
face. '

6. A governor for hydrocarbon motors, in-
cluding in combination, a conduit, means for
controlling the flow of fluid in said conduit
actuated in a closing direction in accordance
with the flow of fluid, and means opposing
said closing movement with an equal and
opposite resistance when the motor is run-
ning at a predetermined speed, including
yielding means and mechanism to transmit
the force of said yielding means to the con-
trolling means, including a cam associated
with one of said means and a pivoted arm
associated with the other, said arm having
a roller bearing on said cam.

7. A governor for hydrocarbon motors, in-
cluding in combination, a conduit, an unbal-
anced butterfly valve therein, and counter-
balancing means connected to balance the
turning effort of said valve at a predeter-
mined speed of the motor, including an arm
secured te turn with said valve, a second
arm, one of said arms having a cam and the
other a roller bearing on the cam, and yield-
ing means acting on said sccond arm.

8. A governor for hydrocarbon motors, in-
cluding in combination, a conduit, an unbal-
anced butterfly valve therein, and counter-
balancing means connected to balance the
turning effort of said valve at a predeter-
mined speed of the motor, including an arm
secured to turn with said valve, a second
arm, one of said arms having a cam and the
other a roller bearing on the cam, yielding
means acting on said second arm, and means
to adjust the force of said yielding means.

9. A suction responsive governor for hy-
drocarbon motors, including in combination,
an unbalanced throttle valve, means to coun-
terbalance the suction effect on said valve
in all positions thereof at a predetermined
speed of the motor, means to slightly relieve
the suction effect on said valve, and manual
means to move said valve in a closing direc-
tion and render said suction relieving means
inoperative.

10. A suction responsive governor for hy-
drocarbon motors, including in combination,
a conduit member, an unbalanced throttle
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valve member in ‘said conduit, one of said -

members having a passage from one side of

‘the valve to the other, means to counterbal-

ance the suction effect on said valve in all
positions thereof at a predetermined speed
of the motor, and manual means to move
said valve in a closing direction and close
said passage. L

11. A suction responsive governor for hy-
drocarbon motors, including in combination,
a conduit member, an unbalanced throt-
tle valve member in said - conduit, one
of said members having a passage from one
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side of the valve to the other, means to

counterbalance the suction effect -on said-

valve in all positions thereof at g predeter-
mined speed of the motor, a second valve to
control said passage, and means associated
with said second valve to move the frst
valve in a closing direction simultaneously
with the second valve. : '
12. A suction responsive governor
drocarbon motors, including in combination,
an unbalanced throttle valve, means to
counterbalance the suction effect on said
valve in all positions thereof at a predeter-
mined speed of the motor, means to slightly

relieve the suction effect on said valve, and
" manual means to render said suction reliev-

ing means inoperative. :

13. A suction responsive governor. for hy-
drocarbon motors, meluding in combination,
a conduit member, an unbalanced throttle
valve member in said conduit, one of said
members having a passage from one side of

the valve to the other, means to counterbal-

ance the suction effect on said valve in all
positions thereof at a predetermined speed
of the motor, and manual means to close said
passage. :
14. A suction responsive governor for hy-
drocarbon motors, including in combination,
a conduit member, an unbalanced throttle
valve member in said conduit, one of said
members having a passage from one side of
the valve to the other, means to counterbal-

of the motor, and a second valve to close
said passage. : .

15. A suction responsive governor for hy-
drocarbon motors including in combination,
an intake conduit an unbalanced butterfly
valve in said conduit and constructed to
provide a passageway from one side to the
other thereof when the valve is in closed
position, said valve adapted to be subjected
to the suction in the motor intake, means to.
counterbalance the suction effect on said
valve in all positions thereof, and manual
means to move said valve in the closing
direction and close said passageway.

16. In a governor for hydrocarbon mo-
tors, a valve in the intake conduit and means
to move said valve in an opening or closing
direction in accordance with decrease or in.
crease respectively of the speed of the motor
relative to a predetermined . speed, said
means including a spring, a cam device, and
means to adjust the tension, and flexibility
of said spring. ' :

17..In a governor for hydrocarbon mo-
tors, a valve in the intake conduit and
means to move said valve in an opening or
closing direction in accordance with decrease
or increase respectively of the speed of the
motor relative to a predetermined: speed,
said means including a spring, a cam device,

for hy-

and means to adjust the flexibility of said
spring.

18. A suction. responsive governor for
hydrocarbon motors, including in combina-
tion, an unbalanced governor valve in the
intake conduit, means to counterbalance the
suction effect on said valve in all positions
thereof at a predetermined speed of the
motor when the carburetor side of the in-
take conduit is unobstructed, means to
slightly relieve the suction effect on said
valve, and manual means to move
in a closing direction and
struct the intake conduit.

19. A suction responsive governor for
hydrocarbon motors, including in combina-
tion, an unbalanced governor valve in the
intake conduit, means to counterbalance the
suction effect on said valve in all positions
thereof at a predetermined speed of the
motor, and manually operated means for ob-
structing the intake passage and moving
said valve towards closed - position only.

20. A suction responsive governor for
hydrocarbon motors, including in combina-
tion, a conduit member, an unbalanced
throttle valve member in said conduit, one
of said members having a passage from one
side of the valve to the other, means to coun-
terbalance the suction effect on said valve
in all positions thereof at a predetermined
speed of the motor when the carburetor side

completely ob-

of the intake conduit is unobstructed, and
ance the suction effect on said valve in all -’

‘positions thereof at a predetermined speed

manual means to move said valve in a clos-
ing direction and close the intake conduit.

21. A suction responsive governor for
hydrocarbon motors, including in combina-
tion, an unbalanced throttle valve, means
to counterbalance the suction effect on said
valve in all positions thereof when the car-
buretor side of the intake conduit is unoh-
structed, manually operated means for ob-
structing the carburctor side of said con-
duit and simultaneously preventing said
throttle valve from opening due to the de-
creased suction effect thereon caused by said
obstructing means.

22. A suction' responsive governor . for
hydrocarbon motors, including in combina-
tion, an unbalanced throttie valve, means to
counterbalance the suction effect on said
valve in all positions thereof when the car-
buretor side of the intake conduit is unob-
structed, manually cperated means for ch-
structing the carburetor side of said con-
duit and simultaneously moving said throt-
tle valve towards closed position. -

23. A suction responsive governor for
hydrocarbon motors, including in c6mbina-
tion, an unbalanced throttle valve, means to
counterbalance the suction effect on said
valve in all positiong thereof af constant
speed of the motor when'the carburetor side
of the intake conduit is unobstructed, means
to slightly relieve the suction effect on said
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valve, manually operated means for com- sisting the suction effect on said valve, man- 10
pletely obstructing the carburetor side of ually operated means for obstructing said
said conduit and simultaneously preventing conduit between the carburetor and said

~ said throttle valve from opening due to the valve and for simultaneously moving said

5 decreased suction effect thereon caused by throttle valve towards a closed position.
said obstructing means. In testimony whereof we hereunto affix 16

94, In a suction responsive governor for our signatures.

hydrocarbon motors an unbalanced throt- ROBERT G. HANDY.
tle valve in the intake conduit, means re- ARTHUR A. BULL.



