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Specification of Letters Patent.

Patented Mar.11,1913.

Application filed August 4, 1911, Serial No. 842,318.

To all whom it may concern: '

Be it known that I, Epwaiuo A. Harsrris,
a citizen of the United States, and resident
of Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improvements in Speed-
Governors for Motor-V. hicles, of which the
following is a specificatu n.

This invention relates to improvements in
speed governors, the invention being par-
ticularly useful in connection with motor-
vehicles, but being also adapted for use in
connection with internal-combustion engines
used for various other purposes.

One object of the invention is to produce
a device which will automatically govern or
limit the speed of an internal-combustion
engine, and which is simple in construction,
and does not necessitate the use of con-
stantly-moving mechanism. To this end I
dispense with the usual centrifugal mecha-
nism and employ instead, as the controlling

force of the governor, the back-pressure pro-

duced in the exhaust-pipe or duct of the
engine, this back-pressurve_being . utilized
through a movable diaphragm, or ejuivalent
device, to cut. out the power-impulses, or
otherwise retard the operation of the en-
gine, when the back-pressure rises to a de-
gree corresponding to a -predetermined
speed in the engine. [

Another object of the invention, relating
particularly to its use upon a motor-vehicle,
1s to so control the engine as not only to
limit the latter to a predetermined speed in
itself, but also to Iimit the vehicle, as a
whole, to a predetermined speed of move-
ment not necessarily dependent upon the
predetermined speed of the engine. To this
end I employ a centrifugal mechanism, or
equivalent device, operated by a movin
part of the vehicle and so interconnecte
with the engine-governing device as to re-
tard the operation of the engine, whatever
the speed of the latter may be, when the
vehicle as a whole attains a predetermined
speed.

In the drawings:—Tigure 1 is a diagram-
matic plan-view of a motor-vehicle equipped
with this improvement; Fig. 2 is a longitu-
dinal section of one of the parts indicated in
Fig. 1; and Fig. 3 is a diagrammatic plan-
view of a modified construction. S

The invention is represented in the draw-
ing as applied to an engine having the usnal

cylinders 1 and exhaust manifold 2 with a
discharge pipe 3 that leads to a muffler 4.
The timer 5 and the spark coil 6 are con-
nected as usual with the battery. 7 in the
primary circuit 8, but the circuit instead of
being grounded as usnal, includes within it
a circuit-breaker 9 which is pivoted at 10
and rests at its free end on the contact 23.
This circuit-breaker serves to cut out tem-
porarily the ignition of the engine under
the influence of the speed-controller.

In previous speed-governors for internal
combustion engines it has been customary
to control the speed of the engine, either by
throttling the gas supply or by cutting out
the ignition through the mechanical action
of some part that is revoluble with or driven
by the engine. The speed-controller which
I have devised is broadly new in that it is
adapted to be operated by the exhaust from
the engine. .

In the embodiment of the invention dis-
closed in the drawings, a pipe 20 is tapped

into the exhaust pipe 3 between the engine-.

and the muffler 4, and this pipe leads into a
chamber 21. This chamber 1s closed by a
diaphragm 22, to which a stem 22¢ is at-

-tached that bears against the circuit-breaker

9, so that an outward movement of the dia-
phragm forces the -circuit-breaker away
from the contact 23, and breaks the circuit.
The speed-controller is operated whenever
the speed of the engine reaches the point
where the exhaust cannot discharge from
the muffler withouf creating a back pressure
in the pipe 20 sufficient to move the dia-
phragm 22. When the circuit is broken by
the movement of the diaphragm in the man-
ner described, the engine runs under mo-
mentum, exhausting unexploded gas till the
pressure in the pipe 20 is relieved, where-
upon a spring 24 closes the circuit-breaker.
The spring 24 is suitably supported above
the switch, as by a bracket 26, so that it
bears against the switch and opposes the
action of the diaphragm 22. The pressure
of the spring is adjusted by an adjustirg-
serew 27 which is screwed into the bracket
923 and bears on the spring, so that the speed-
eontroller may be made to operate at differ-
ent pressures i the pipe 20, and accordingly
at different speeds of the engine.

In order not to subject the diaphragm to
the pulsations of the exhaust a tortuous
passage 25 is provided in the pipe 20 which
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maintains a uniform pressure against the

diaphragm by retarding the passage of the
oas. A simple way to make this passage, as
shown in Fig. 2 is to cut a spiral groove 282
around a cylinder 28 and inclose the latter
in a tightly fitting casing 29.

In addition to, or in place of, the adjust-
able means provided by the screw 27 for

establishing the point at which the speed

controller will operate to break the circuit,
automatic means are provided which are
controlled by the speed of the vehicle. In
Fig. 1 a centrifugal governor is shown that
has weighted arms 11, 11, connected by links
12, 19, with a sliding collar 13 that is located

on a spindle 14. The spindle 14 is rotated

by a flexible shaft 15 that is connected by
gears 16 and 17 with one of the road wheels
18 of the vehicle. The sliding collar 13
engages an arm 30 that operates a damper
31 1n the discharge pipe 3, against a spring
32 that tends normally to hold the damper
open as shown in Fig. 1. _

“When a predetermined speed’is exceeded
by the vehicle, the weighted arms 11, 11 fly
outwardly and move the collar 13 so that it
presses against the arm 30 and closes the

. damper more or less according to the speed
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of the vehicle and the corresponding move-
ment of the weighted arms 11, 11. "The
closing of the damper chokes the discharge
pipe 3 and consequently brings the pressure
of the exhaust gases to bear upon the dia-
phragm 22. When the speed of the vehicle
1s reduced the weighted arms resume their
normal positions and the spring 32 opens
the damper, thus relieving the pressure on
the diaphragm 22 and permitting the spring
924 to close the circuit-breaker 9 and reéstab-
lish the primary circuit of the ignition
system. '

In Fig. 8 the centrifugal governor just de-
seribed is combined with the speed con-

troller operated by the exhaust from the en-,
gine, by opérating directly on the circuit-

breaker, so that a movement of the collar 13
under centrifugal action of the weighted
arms 11, 11 causes the circuit-bregker to be
moved away from the contact 23, thus break-
ing the circuit. The free end of the circuit-
breaker, beyond the contact 23, is bent .at
right angles, and the sleeve 13 moves in a
direction at right angles to the line of move-
ment of the stem 29* carried by.the dia-
phragm 22. When these two speed-control-
bng devices both operate directly to break
the primary circuit it is evident that the cir-
enit will not be reéstablished till both the
speed of the vehicle and the speed of the
engine have fallen below the prescribed
limit. This is important becaunse the speed
of the vehicle may, under certain conditions,
be below the prescribed limit and yet the
speed of the engine may. be so high as to he
injurious to the mechanism, as, for example,

1,055,741

on mounting the crest of a hill when the
load on the engine is suddenly relieved, or
when, In shifting gears, the engine is per-
mitted to overspeed before taking up the
load. Again, these combined controls come
into action in running down hill with the
engine at high gear, when it may happen
from the gear ratio that the speed of the

‘vehicle may exceed the prescribed limit,

though the engine may be working below the
limit prescribed for it.

I claim:—

1. The combination, with an engine of the
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explosion type including a duct for carrying .- ..

away the gases exhausted from it, of an
Ignition system, a switch in the circuit of
the system, means adapted to operate upon

the switch to open the circuit under pressure -

of the exhaust, and means whereby pressure

-of the exhaust is brought to bear upon the
operating means when the speed of the en-.

gine becomes excessive.

2. The combination, with an engine of the
explosion type including a duct for carrying
away the gases exhausted from it, of an

/ignition system, a switch in the circuit
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adapted to break the circuit when subjected -

to a predetermined pressure, and circuit con-
trolling means subjected to the pressure of
gases exhausted from the motor, and adapt-
ed to be operated thereby to move the switch
to break the circuit, when the speed of the
engine becomes excessive.

3. The combination, with an engine of the
explosion type including a duct for carry-

ing away the gases exhausted from it, of an’

ignition system, a spring controlled switch

in the circuit of the s%stem adapted to break -

the circuit when subjected to a predeter-
mined pressure, and means subjected to the
pressure of gases exhausted from the motor
and adapted to be operated thereby to move
the switch ‘to break the circuit, when the

“speed of the engine becomes excessive.

4. The combination, with an engine of
the explosion type including a, duct for car-
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rying away the gases exhausted from it, of

an ignition system operated by an electric
circuit, a switch therein adapted to break
the circuit, and means whereby the pressure

of the gases exhausted from the engine is

brought to bear upon said switch.

115

5. The ' combination, with an engine of

the explosioh type including a duct for car-
rying away the gases exhausted from it, of
an lgnition system operated by an electric
circuit, & spring controlled switch therein

adapted to be opened to break the circuit,"

means adapted to receive the fluid pressure
of the exhaust and to transmit it to the
switch to open the latter, and a connection
between sald switch operating means and

the duct for conducting the exhaust from

the engine. .
6. The combination, with an engine of
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the ¢xplosion type including-a duct for car-
rying away the gases exhausted from it, of
an ignition system' operated by an electric
circutt, a switch therein adapted to be
opened to break the circuit under predeter-
mined pressure, means whereby pressure of
the exhaust is brought to bear upon said
switch, and means for regulating the pres-
sure required to operate the switch.

7. The combination, with an engine of
the explosion type including a duct for car-
rying away the gases exhausted from it, of
an ignition system operated by anelectric

circuit, a switch therein adapted. to be

opened to break the circuit under predeter-
mined pressure from the exhaust, means
adapted to receive the fluid pressure of the
exhaust and transmit it to the switch to open
the latter;:and a tortuous passage connecting

~said means with the duct for conducting the

exhaust gases from the engine.

8. The combination, with an engine of the
explosion type including a duct for carry-
ing away the gases exhausted from it, of a
system of ignition, a switch in the circuit of
the system, a circuit-controller having a dia-
phragm adapted to move under fluid pres-
sure and having also a part adapted to be
moved with said diaphragm to open the
switch, and connections between said circuit-
controller and the duct for conducting the
exhaust from the engine.

9. The combination, with an engine of

the explosion type including a duct for car-
rying away the gases exhausted from it, of a
system of ignition, a switch in the circuit
of the system, a circuit-controller having a

- diaphragm adapted to move under fluid

40

pressure and having also a part adapted to
be moved with said diaphragm to open the

~ switch, and a tortuous passage connecting
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- said means with the duct for conducting the

exhaust gases from the engine.

10. The combination, with a motor-ve-
hicle having an engine of the explosion type,
of a system>of ignition, a switch in the cir-
cuit of the system, means adapted to oper-
ate upon the switch to open the circuit,
means whereby the switch-operating means
is operated when the speed of the engine
becomes excessive, and automatic means

controlled by the speed of the vehicle regu-.

lating the operation of said switch-operat-

- ing means.

11..The combination, with a motor-ve-
hicle having an engine of the explosion type
including a duct for carrying away the
gases exhausted from it, of an ignition sys-
tem operated by an electric circuit; a switch
therein, means whereby the exhaust is
brought to bear upon the switch to break
the circuit, and automatic means controlled
by the speed of the vehicle for regulating
the pressure of the exhaust upon the switch
operating means.

o

12. The combination, with a motor-ve-
hicle having an engine of the explosion type
includirig a duct for carrying away the
gases exhausted from it, of an 1gnitionsys-
tem operated by an electrie cireuit, a swiich
therein, means for moving the switch to
open it adapted to be operated by the gases
exhausted from the engine and having a
connection with the duct that conducts the

exhaust gases from the engine, and auto-

matic means controlled by the speed of the
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vehicle for restricting the discharge of -

gases through said duct whereby the pres-
sure of the gases on the switch operating
means is regulated.

18. The combination, with. a motor-ve-
hicle having an engine of the explosion type
including a duct for carrying away the gases
exhausted from it, of an ingition system

operated by an electric ecircuit, a switch

therein, means whereby the exhaust is
brought to bear upon the switch to break
the circuit, a damper in the exhaust duct,
automatic means controlled by the speed of
the vehicle for regulating the damper, and
a pipe connecting the switch operating
means with the exhaust duct at a point be-
tween said damper and the engine.

14. The combination, with a motor-ve-

“hicle having an engine of the explosion type

including a duct for carrying away the
gases exhausted from it, of an ignition sys-
tem operated by an electric circuit, a switch
therein, means whereby the exhaust is
brought to bear upon the switch to break
the circuit, a damper in the exhaust duct,
and a cenfrifugal governor having a con-

vehicle for regulating the damper.

15. The combination, with an engine of
the explosion type, of governing-means
operable to reduce the power-impulses of
the engine, and prneumatic mechanism con-
nected with the exhaust-duct of the engine
and with said governing-means, said mech-
anism being thus subjected to back-pressure

from the exhaust-duct and operating, when

subjected to a predetermined back-pressure,
to throw the governing-means into opera-
tion to reduce the power-impuises of the en-
gine. -

16. The combination, with -an engine of
the explosion type, of governing-means
operable to reduce the power-impulses of
the engine, pneumatic mechanism connected
with the exhaust-duct of the engine and
with said - governing-means whereby said
mechanism is subjected to back-pressure
from . the exhaust-duct, said mechanism
operating, when subjected to .a- predeter-
mined back-pressure . from - said~gxhaust-
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' nection with one of the road wheels of the -
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duct, to throw the governing-means into

operation to reduce the power-impulses of
the engine, and means for vagiably throt-
tling the exhaust-duct so as to vary the

130
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i szure therein and regulate .hL oper-
ation m the governing-means.

The ‘ornbumtlr\n with a
h"\n!”' an en(m‘e (Yf ﬂl(,
type, of n spe(dwc ernor for the engine
olled by variations in the pressure of
shaust from the engine and adapted
Iy to govern the engine to a prede-
nined %peod and means actuated by a

notor-ve-
xplosion
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moving part of the vehicle for reducing the 10

speed of operation of the engine upon the
attainment of a pled(,teImmed speed in
the vehicle and regardless of said prede-
termined speed of the engine.
EDWARD A, HALBLEIB.
Witnesses:
C. W. CarroLg,
D. Gurxze.



