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UNITED STATES

11 Claims.

The invention relates to speed limiting gover-
nors for internal combustion engines of that type
in ‘which the force for operating the governor is

present state of the art one construction of gov-
eernor of this type is organized to derive the actu-

independent of any force from the throttle itself
or other member in the path of the incoming
gases. With such construction the force utilized
is the differential of static pressures in the engine
intake and the external atmosphere, which force
is applied through a cylinder and piston or other
pneumatic motor. In another construction all of
the force for closing the throttle is derived from
unbalanced pressures on the throttle itself.. With
both constructions the throttle is opened by the
counter-acting force.of a spring which through
its own characteristic or through intermediate
mechanism balances the opening force to main-
tain a constant limit of speed with variations in
load and power. Each of these constructions has
certain advantages and certain detrimental char-

struction the piston required to furnish the neces-
sary motive force is of such size-as to he objec-
tionable and to introduce complications in com-

is objectionable primarily for the reason that it is
possible to defeat the governing action. This is
for the reason that the governing action is de-
pendent upon the differential pressure upon oppo-
site sides of the unbalanced throttle instead of
the differential between the pressure on the en-
gine side of the throttle and that of the external
‘atmosphere. Consequently, the operator-of a
vehicle having such governor can defeat its action
by clever manipulation of the manually controlled
throttle, -
It is the object of the present invention to ob-
tain a construction which comprises the advan-
tages and avoids the defects of each of the con-

ject to obtain additional advantages in simplicity
of construction, ease of manufacture and accu-
racy in operation as more fully hereinafter set
forth. ’
. In the drawings:

Flgure 1 is a sectional plan view of a govemor
¢f my improved construction;

Figure 2 is a longitudinal section through-the
housing for the valve actuating mechanism;

Figure 3 is a graph showing the characteristics
of the various forces acting upon the governor;
Plgure 4 is a section on the line 4—4 of Flg. 2.

derived from differential gas pressure. In the

ation force for automatically closing the throttle:

acteristics.. Thus with the first mentioned con-’

mercial manufacture. The second construction.

structions above referred to. It is a further ob-.
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As specifically shown, A is a smtable casing in-
cluding a conduit portion B which may be inserted
between the engine intake manifold and carbu-
retor. C is the governing throttle arranged
within the conduit B, this being preferably of g
butterfly type and designed to expose unbalanced
areas on -opposite sides of its axis. D is the rock
shaft-on which the throttle is mounted and which
extends from the conduit B into an adjacent
housing E. Within this housing E there is ar- j9
ranged a cylinder F containing a piston G; the
cylinder being connected by a passageway H with
the conduit B on the engine side of the throttle
C. The piston G is attached to a stem I which
extends through a chamber J and into a tubular 15
guide K in an aligned chamber L. -The guide K
is longitudinally slotted at K’ for the passage of
a pin or other connection M between the stem I
and a sleeve or collar N slidable on the outside of
said guide. This collar N forms an abutment for g,
one or more members of a compound spring in-
cluding individual springs O, O’, 0%, O3, each
having a different characterlstlc A second collar
P is arranged intermediate the springs O’ and o
and a collar Q is placed between the springs O ox
and O%. R isan abutment adjustably mounted on
the guide K for the opposite ends of the springs
02 and O3. E

The collar P is freely slidable on the guide K
relatively to and through the central opening in gq
the collar Q, there being a substantial gap be-
tween the inner énds of springs O’ and O?, which
are separated by collar P, to permit idle travel .
of the spring O’ and collar P toward spring O2
before either of these springs comes into action. g5 .
The collar @ is likewise freely slidable on and
relatively to the guide K, and is shifted toward
the left in Fig. 2 by the travel of the abutment N
after.collapse of spring O.

With the construction as thus far described it 40
will be understood that the compound spring op-
poses inward movement of the piston G into the
cylinder F and that by properly selecting the indi-
vidual units of this compound spring any desired
characteristic may be imparted thereto. This is 45
because the units operate successively, either indi- :

vidually or in combination so that the graph
representing the characteristic is composed of a
succession of straight line curves at different
angles approximating a continuous curve. 50

In the intermediate chamber J of the casing
A is arranged a gear segment S mounted on the
shaft D and a rack member T mounted on the
stem I. These cooperate to translate the angu-
lar movement of the throttle C and shaft D into
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rectilinear movement of the stem I in the direc-
tion of the axis of the, cylinder F. 'Thus the
Torces derived from the piston and cylinder will

“be communicated to both the stem I and to the

shaft D and throttle C, while in the same manner
force derived from the throttle C will be com-
municated to the stem I. The arrangement is

also such that the movement of the stem I under

the actuation of unbalanced forces on the throt-
tle is in the same direction as the movement
under actuation of the piston G in the cylinder
F and the combined force from both of these
sources is counter to the force of the compound

_spring.

As graphically represented in Figure 3, U is a
curve having the characteristic of the variable
force on the piston G in different angular posi-
tions of adjustment of the throttle and at maxi-
mum limit of engine speed. V is a curve charac-
teristic of the differential force on the throttle
C under the same conditions. W is a curve which
is characteristic of the combination of the forces
of the curves U and V. The characteristics of

the compound spring are indicated by the dotted

lines X, X', X2, X3, each being a straight line
curve which is tangent to a portion of the curve
W._ Thus it will be seen that the characteristic
of the compound spring approximates that of
the combined forces operating on the throttle and
the piston G. Furthermore, with the specific
arrangement shown the characteristic of the
straight line section X is produced by the com-
bined action of the springs O and O3. The spring

O is of lighter tension than the spring O3 and

abuts at one end against the collar N and at its
opposite end against the intermediate collar Q
which also constitutes the abutment for the
spring O3, Thus in the first portion of the
movement of the stem I and the collar N, the
spring O will be fully collapsed so as to become
a practically rigid member. The characteristic
represented by the straight line curve X’ is pro-
duced by the action of the spring O3 alone, there
being provided sufficient clearance or lost motion
between the spring O’ and O? to delay their com-
ing into action. The characteristic of the
straight line curve X2'is produced by the com-
bined action of springs O’, 02 and O3, .this
occurring after the lost motion between the
springs O’ 02 and the collar Q has been taken up.
The characteristic of the straight line curve X3
is produced by the action of springs O3 and 02
which occurs after the collapsing of the spring
O’ so as to render this member substantially rigid.

In operation, when the governor is properly-

adjusted, its action is as follows: Assuming the
vehicle to be running at maximum or limit speed
but under very light load as for instance on a
down grade, the throttle C will assume a nearly
closed position. This is due both to the differ-
ential pressure on the unbalanced throttle and
the pressure on the piston G due to the depres-
‘sion in the cylinder F which communicates with
the intake on the engine side of the. throttle.
These combined forces are sufficient to balance
the resilient pressure of the spring as represented

by the portion X3 of the graph. As soon, how- -

ever, as-the vehicle meets greater resistance so
that its speed is reduced, the combined forces

of the unbalanced throttle and of the piston G-

are lessened so that the spring will, through the
medium of the collar N, stem I, rack T, segment
S and shaft D, adjust the throttle to' a more open
position. With further increase in load, there

- will be .3 still further opening of the throttle unti

2,100,805
-at maximum load it will assume wide open posi-

tion. - On the other hand, when the load is de-
creased, the engine speed will be accelerated
which by developing greater forces acting upon
the unbalanced throftle and the piston G will
bring about the adjustment of the throttle to a
more closed position.

Some of the advantages of my improved con-
struction are:

First:—Only a portion of the force required

for closing the throttle is developed through
pressure on the throttle itself and therefore the
friction is much less than would be the case if
all the force were developed through the unbal-
anced throttle;

Second.:—The forces of the piston and spring
are rectilinear and in opposite directions and the
force exerted by the throttle is translated into a
rectilinear force in the same direction. This also

produces frictional resistance and increases the

sensitiveness of the governor in operation;
Third:—A constant ratio transmission is used
between the throttle shaft and the opposing
forces which simplifies the adaptation of the
throttle to different uses as either one may be
changed independent of the other;
Fourth:—Adaptation to engines having differ-
ent manifold pressures may be accomplished by

.more or less closing or opening of the connecting

passage between the cylinder and manifold. This
also permits of setting the throttle in wide open
position when maximum power is requlred and
starting the closing effort of the valve by open-
ing the orifice leading to the piston. :

It is desirable to have a governor so constructed
that it may be set to operate at different maxi-
mum speeds. - This I have aceomplished by pro-
viding means for adjusting the abutment R so
as to place the springs O O3 under initial com-
pression. If, however, a single abutment were
used for the springs O? and O3 such adjustment
would alter the amount of lost motion before

bringing the springs 02 and O’ into action, which

would change the characteristic of the compound

spring as a whole. I have therefore devised a con- -

struction in which the spring Q2 abuts against a
collar R’ sleeved on the guide K and independent
of the collar R forming the abutment for the
spring O3. The collar R’ is, however, provided
with a shoulder R? which after a certain degree
of adjustment of the collar R will contact there-
with so that further adjustment will move both
abutments together.. Thus by suitably propor-
tioning the parts it is possible to adjust the com-
pound spring so that the governor will function
correctly at each of a series of varying maximum
speeds.

As specifically shown, this adjustment means
comprises a screw threaded stem Y located in
the chamber L but having a head portion ¥’
extending outside of the casing A. The threaded
portion of the stem Y engages a nut Z attached
to the abutment R.which latter is apertured to be
sleeved about the abutment R’.

By turning the slotted head Y’ of stem Y the :

nut Z may be shifted longitudinally. Since abut-
ment R is attached to nut Z it will be seen that
rotation of stem Y will shift the member R rela-
tively to and on the cylindrical bearing portion
of member R’. Movement of member R to the
right in Fig. 2 as far as stop shoulder R2? will only
effect an adjustment of springs O3 and O by com-
pression thereof, or in other words, a differential
adjustment of the outer and inner sets of springs.
Further movement.of member R to the right will
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cause simultaheous movement of members R and
R’ through engagement of member R with the
stop R2.

What I claim as my 1nvent10n is:

1. A governor for internal combustion engines
comprising an engine inlet conduit, an unbal-
anced throttle therein adapted to be actuated
by the gaseous stream towards closed position, a
rock shaft on which said throttle is mounted, a

cylinder in communicating connection with said.

inlet on the engine side of the throttle, a piston
in said cylinder movable therein in a rectilinear
direction, a constant ratio transmission between
the throttle rock shaft and said piston whereby
the movement of one is communicated to the
other, and resilient means acting in the rectilinear
direction of movement of said piston and oper-

.ating the same to open the throttle, said resil--

ient means having a characteristic substantially
that of the combined closing forces.

2. A governor for internal combustion engmes
comprising a casing having a conduit section
adapted for conneetion into the engine intake, an
unbalanced throttle in said conduit section adapt-
ed to be actuated by the gaseous stream towards
closing position, a rock shaft on which said throt-
tle is mounted, a cylinder in said casing in com-
munication with said conduit on the engine side
of the throttle, a piston in said cylinder, a stem
connected to said piston in axial alignment there-
with, a guide for said stem, a rack on said stem
and an intermeshing gear segment on said rock
shaft, a compound coil spring sleeved about said
stem, a collar on said stem forming a movable
abutment for one end of said compound spring
and a normally stationary abutment for the op-
posite end of said compound spring.

3. A governor for internal combustion engines
comprising a casing having a conduit section
adapted for connection into the engine intake,
said casing being also provided with a transverse-

~ ly extending chambered portion including a cyl-

inder in communication with said conduit, an
unbalanced throttle in said conduit section, 'a

. rock shaft on which said throttle is mounted ex-
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tending into said chambered portion, a piston in
said cylinder, a stem connected to said piston
in axial alignment therewith and extending in
said chambered portion, a slotted tubular guide
for said stem, a.rack on said stem and an inter-
meshing gear segment on said rock shaft, a col-
lar slidable on said tubular guide and connected
through the slot therein with the stem, a com-
pound coil spring sleeved about said guide and
having one end abutting against said collar, said
spring having a plurality of members having dif-
ferent characteristics, at least one of said mem-
bers being adapted to collapse during the move-
ment of said collar and to become rigid, and at
least one of said members having a clearance
or lost motion to delay its coming into action in
the movement of said collar, and a hormally sta-
tionary abutment for the opposite end of said
compound spring.

4. A governor for internal combustion engines
comprising a casing having a conduit section
adapted for connection into the engine intake,
said .casing- being also provided with a trans-
versely extending chambered portion including-
ing 'a cylinder in communication with said con-
duit, an unbalanced throttle in said conduit sec-
tion, a rock shaft on which said throttle is mount-
ed extending into said chambered portion, a pis-
ton in said cylinder, a stem connected to said
piston in axial alignment therewith and extend-

v

*

3

ing in said chambered portion, a slotted tubular
guide for said stem, a rack on said stem and an
intermeshing gear segment on said rock shaft,
a collar slidable on said tubular guide and con-

nected through the slot therein with the stem,’

a compound coil ‘spring sleeved about said guide
and having one end abutting against said collar,

said spring consisting of a plurality of members

having different characteristics and arranged in
concentric pairs, each of said pairs having

10

aligned members, one of which is adapted to be -

collapsed and to become rigid and the members
of one pair being arranged for lost motion to de-
lay their coming into action and a normally sta-
tionary abutment on the opposite end of said

~concentric pairs.

5. A governor for internal combustion engines
comprising a casing having a conduit section
adapted for connection into the engine intake,
said casing being also provided with a transversely
extending chambered portiod including a cylinder

in communication with said conduit, an unbal-.

anced throttle in said conduit section, g rock shaft
on which said throttle is mounted extending into
said chambered portion, a piston in said cylinder,
a stem connected to said piston in axial alignment
therewith and extending in said chambered por-
tion, a slotted tubular guide for said stem, a rack
on said stem and an intermeshing gear segment
on said rock shaft, a collar slidable on said tubu-
lar guide and connected through the slot therein
with the stem, a compound coil spring sleeved
about said guide and having one end abutting
against said collar, and an adjustable abutment
for the opposite end of said compound spring.
6. In a governor for internal combustion en-
gines, the combination with a throttle valve and
pneumatic means for actuating said valve to-

wards closed position, of a compound spring in-

cluding a plurality of spring elements, said com-
pound spring having a characteristic correspond-
ing to that of the closing force at a predeter-
mined maximum speed, and a single adjustment
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device for differentially and relatively adjusting -

said elements to change the characteristic of said
compound spring to correspond to the pneumatic
force at a different maximum speed.

7. In a governor for an internal combustion en-

gine having an intake passage, the combination .

of a throttle valve in said passage adapted to be
shifted toward closed position by differential

pressure in said intake, spring mechanisms for
resisting closing movement of said valve, includ-.

ing a pair of springs, and a device for independ-
ently adjusting each spring and also one spring
relatively to the other.

8. In a governor for an internal combustion
engine having an intake passage, the combination
of a throttle valve in said passage adapted to be
shifted toward closed position by differential pres-
sure in said intake, spring mechanism for resist-
ing closing movement of sald valve, comprising

50

&5

80

a pair of springs located one within the other and

means operative at adjacent ends of the springs
for simultanecusly and-relatively adjusting the
springs.

9. In a governor for an.internal combustlon en-

- gine having an intake passage, the combination

of a throttle valve in said passage adapted to be
shifted toward closed position by differential pres-
sure in said intake, spring mechanism for resist-

65

70

ing closing movement of said valve, including a -

pair of springs and a pair of abutments therefor,
and means for simultaneously and differentially
adjusting said abutments.

75
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10. In a governor for an internal combustion
engine having an intake passage, a throttle valve
in saild passage, a piston for moving said valve
toward closed position, spring mechanism for re-

2,100,805

enginef means arranged out of the path of travel
of the gaseous stream for exerting an additional
force tending to close said valve substantially
throughout the governing range and comprising

sisting said movement and comprising outer and = a piston subjected on one side.to the static pres- §
Inner spring means, one operating within the sure in said intake passage at the engine side of
other, the inner spring means comprising a plu- the axis of the valve and on the other to atmos-
rality of individual springs, and a common means pheric pressure, a connection between said piston
operated by the biston for successively actuating and valve whereby the valve will be moved to-

the outer spring means and shifiing the inner ward closed position when the piston is moved by 10
springs into operation one against the other. the atmospheric pressure thereon, and resilient
11. A governor for internal combustion engines means arranged to oppose the closing movement:
comprising a casing having an intake passage of said valve and having a characteristic substan-
- adapted for connection with the intake of the tially that of the combined forces tending to close

engine, an unbalanced butterfly valve in said - said valve, 15

156

o

passage adapted to be actuated toward closed po-“

RAYMOND I-IUFFORD.,

sition by the gaseous stream passing toward the
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