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To all whom it may concern. 
Beit known that I, ROLLA. C. CARPENTER, 

residing at Ithaca, in the county of Tompkins 
and State of New York, have invented cer 

5 tain new and useful Improvements in Gov 
ernors, of which the following is a specifica 
tion. - 

My invention relates to governors for steam 
engines or other motors, and particularly to 

Io that class of governors known as automatic 
cut-off fly wheel governors; and my invention 
consists in the novel forms and construction 
of the parts of the governor, in the means 
employed for reducing the friction of the 

I5 governor, in the novel location and arrange 
ment of the dash pot, in the novel location 
and arrangement of the governor spring, and 
in the novel means employed for adjusting 
the pressure exerted by the spring. Where 

2O governors of this class are used on steam en 
gines, the admission of steam to the engine, 
and so the speed of the engine, is controlled 
by varying the length of travel of the side 
valve of the engine. This valveis usually act 

25 uated by means of an eccentric or equivalent 
device, mounted on the crankshaftor fly wheel 
of the engine, and the variation in travel of the 
valve is obtained by varying the throw of the 
eccentric. To this end, the eccentric is so 

3o formed, and so supported, that it may be 
moved transversely across the shaft; and this 
movement may take place between two ex 
treme positions, at one of which the eccen 
tricity or throw of the eccentric is so slight 

35 that the valve is not given sufficient travel to 
admit steam at all to the cylinder, while at 
the other extreme position the travel of the 
valve is maximum. The cut-off occurs at the 
latest possible period in the stroke, and the 

4o quantity of steam admitted is a maximum. It 
is the aim of the governing device to so vary 
the amount of steam admitted, by varying the 
position of the eccentric, that the speed of 
the engine shall be constant without regard 

45 to variations in the load of the engine which 
may take place. The adjustment of the po 
sition of the eccentric is usually obtained by 
weights, carried by arms pivoted or otherwise 
secured to the fly wheel of the engine, the 

50 centrifugal force of these weights, due to the 
rotation of the fly wheel, tending to cause 

them to fly outward toward the rim of the fly 
wheel. This tendency is usually resisted by 
springs; and as the centrifugal force varies 
with the speed of the engine, and is always 55 
constant at one value for any given speed, it 
follows that an eccentric which is adapted to 
have its throw varied by the movement of 
said weights will, neglecting the effects of 
friction and of the oscillation due to the 6o 
springs, always occupy one particular position 
for any given speed of the engine. The effect 
of friction is to vary this position somewhat, 
or to render the eccentric slow in assuming its 
proper position, and the effect of the oscilla-65 
tions of the governor springs is to cause a 
periodic variation in the position of the ec 
centric, which at one instant causes too much 
steam to be admitted to the engine and at the 
next instant permits too little steam to be ad- 7o 
mitted to the engine. In governors formerly 
constructed, much trouble has arisen from the 
number of joints and bearings required, the 
friction of which greatly interferes with the 
delicacy of action of the governor, and causes 75 
it to actirregularly. These difficulties are es 
pecially marked after the governor has been 
in use for some time and the joints are worn. 

It has been common to reduce or neutralize 
the disturbances caused by the vibration or 8o 
oscillation of the governor springs, by attach 
ing a dash pot to some moving part of the 
governor. Difficulty has been found, how 
ever, in so placing the dash pot that it shall 
be effective and yet out of the way, and in so 85 
securing it that it shall not be in danger of 
working loose. 
The objects of my invention are, first, to 

reduce the number of parts of the governor 
to the smallest number possible, and to dis- go 
pense with all unnecessary joints in the gov 
ernor; second, to provide means for reducing 
the friction at such joints as may be neces 
sary to the lowest possible limit; third, to 
provide for the proper balancing of the parts 95. 
of the governor, so that it may run smoothly 
and without strain to the engine; fourth, to 
so locate the dash pot that it shall be effective 
in action and yet out of the way; fifth, to 
provide a more satisfactory location for the Ioo 
governor spring, and to provide means for 
adjusting the pressure exerted by the spring; 
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and, sixth, to render the governor cheap, dul 
rable, not subject to derangement, delicate in 
action, and easy of adjustment. These ob 
jects are attained in the governor herein de 
seribed and illustrated in the drawings which 
accompany and form a part of this applica 
tion, in which the same reference numerals 
indicate the same or corresponding parts, and 
in which 

Figure 1 is a side elevation of the fly wheel 
of an engine, with my governor attached 
thereto. Fig. 2 is a central vertical section 
of the fly wheel and governor; and Fig. 3 is 
an elevation of a modified form of governor, 
similar to that shown in Figs. 1 and 2, but 
with the governor spring in tension instead 
of in compression. 

In the drawings, 1 is the fly wheel, and 2 
the main or crank shaft of the engine, the 
direction of rotation of which is shown by an 
arrow in Fig. 1. - 

3 is a bent arm orbell-crank lever, project 
ing from which is a boss forming the eccen 
tric 4. The lever 3 likewise carries a weight 
5, which is a centrifugal weight, and may be 
removably secured to the lever, though it is 
preferably cast integral therewith. The lever 
3 is pivoted to an arm of the flywheel 1, the 
pivot being the bolt 14. The lever 3 extends 
upward from the pivot 14, and carries a weight 
6, which, as with the weight 5, may be re 
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movably secured to the bell-crankiever, but 
is preferably cast integrally therewith. This 
weight serves to balance the governor and 
revent strain to the engine when the fly 

wheel revolves. 
The crank shaft 2 of the engine passes 

through a slot 7 in the bell crank 3. This slot 
permits the bell crank to have some move 
ment to the one side or the other about the 
pivot 14 as a center. In this manner the ec 
centricity or throw of the eccentric, and con 
sequently the point of cut off and the amount 
of steam admitted to the cylinder is varied, 
and the desired regulation of speed of the en 
gine is obtained. 
The weight 6 has within it a cylinder 8, 

which forms the dash pot of the governor. 
Within the dash pot is a piston 9, the piston 
rod 10 of which passes through an aperture 
in the head 11 of the dash pot, and has piv 
oted to its end a link 12, which is pivotally 
attached to the rim or other convenient por 
tion of the fly wheel. The piston 9 fits some 
what loosely within the dash pot. Its object 
is to check rapid movement of the lever 3 by 
interposing a resistance to the rush of air 
from the one side of the piston to the other, 
when the movement of the lever 3 causes the 
piston to move within the dash pot. The 
amount of the resistance So offered is of 
course dependent upon the ease with which 
the air may pass around the piston, and if it 
is found that sufficient freedom of movement 
is not obtained when the piston fits somewhat 
loosely within the piston, the piston itself may 
be perforated. In this way the action of the 

dash pot may be readily regulated, and all 
oscillation of the eccentric prevented. 

Interposed between the piston 9 and the 
cylinder head 11 is a compression spring 13, 
which constitutes the governor spring. Bear 
ing against the head of the dash pot, as it 
does, it offers a resistance to the movement 
of the weight 5 outward toward the rim of the 
fly wheel, and tends to cause the weight to 
occupy a position as far from the rim of the 
fly wheel as possible. The head 11 of the 
dash pot is secured adjustably therein, by any 
suitable means, as for instance, by Screw 
threads, and by moving this head in or out 
the pressure exerted by the spring 13 may be 
adjusted. 
In order to reduce to the lowest possible 

limit the friction of the pivot joint, I have 
thought it best to provide this joint with roller 
or ball bearings, the former being preferable. 
To this end, therefore, the aperture in the le 
ver 3 through which the axis bolt 14 passes 
is somewhat larger than said bolt, and be 
tween the bolt and the walls of this aperture 
are placed small cylindrical rods or rollers 
15. Shown in Fig. 1. These rollers act upon 
the same principle as the ball bearings com 
monly used for light machinery, and greatly 
reduce the friction of the bearing. 
The operation of the governor is as follows: 

When the lever 3 is in the position shown in 
Fig. 1, which is the position assumed when 
the engine is at rest, the throw of the eccen 
tric 4 is greatest. Consequently, when the en 
gine begins to rotate, the governor permits 
the valve to have full travel, and steam is ad 
mitted to the maximum point of cut-off. As 
the speed of the engine increases the cen 
trifugal force exerted by the weight 5 tends 
to cause it to fly outward toward the rim of 
the fly wheel, turning the lever 3 about its 
pivot. This tendency is resisted by the spring 
13, which is compressed by this movement of 
the lever 3, the governor weight being thus in 
equilibrium for each speed of the engine. 
Any sudden movement of the lever 3 is like 
wise prevented by the action of the dash pot. 
As the speed of the engine increases, the cen 
trifugal force of the weight 5 grows stronger, 
the lever 3 swings somewhat about its pivot, 
thus compressing the spring 13 and thus neu 
tralizing the increased strength of the cen 
trifugal force. This movement of the lever 
3, however, decreases the throw of the eccen 
tric 4, and causes the cut-off to occur earlier 
in the stroke, thus decreasing the quantity of 
steam admitted to the engine-cylinder. In 
this manner, the point of cut-off will finally 
be so early in the stroke that the speed of the 
engine will increase no farther, and the en 
gine will run constantly at this speed so long 
as the load on the engine and the steam press 
ure remain constant. 

If at any time the load on the engine is de 
creased, the tendency is for the speed to rise. 
This increase in speed, however, increases the 
strength of the centrifugal force acting on the 
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weight 5, and this weight moves outward 
somewhat, thus reducing the throw of the ec 
centric 4, making the point of cut-off earlier 

5 
in the stroke, and so reducing the speed of 
the engine to the former rate. If the load on 
the engine is decreased the speed of the en 
gine falls. With this decrease of speed the 
strength of the centrifugal force acting om 
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the weight 5 is decreased, and the spring 13 
causes the weight to swing inward toward the 
center of the shaft, making the point of cut 
of later in the stroke, and so causing the 
speed of the engine to increase until the for 
mer rate of speed is reached. - - - 
Where the speed of the engine is varied 

suddenly, as when load is thrown on or off 
very quickly, the inertia of the parts of the 
governor likewise operates to aid in so mov 
ing the eccentric as to restore the speed of 
the engine to its normal rate. Thus, if the 
speed of the engine is suddenly increased, the 
weights 5 and 6 tend to lag behind the wheel 
1 somewhat, and this lagging causes the le 
ver 3 to swing about its pivot in such a man 
ner as to carry the eccentric 4 toward the cen 
ter of the shaft and so, by reducing its throw, 
to decrease the speed of the engine. In the 
same way, if the speed of the engine is sud 
denly decreased, the weights 5 and 6 move 
ahead of the wheel I. Somewhat, thus carry 
ing the eccentric outward from the center of 
the shaft, and so causing the speed of the en 
gine to increase. It will be seen therefore 
that the centrifugal and inertia effects of the 
parts of the governor act in harmony to pre 
serve the speed of the engine practically con 
stant. It will be understood that the varia 
tions in speed above mentioned are slight, 
since with well designed governors the gov 
ernor acts to properly adjust the point of cut 
off before the speed of the engine has risen 
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55 

more than two or three revolutions per min 
ute above the normal rate. 
By placing the dash pot within one of the 

weights of the governor, I am able to place 
it in a most advantageous position for action, 
while it is entirely out of the way, and there 
is no possibility that it may workloose. The 
dash pot so placed likewise forms a conven 
ient receptacle for the governor spring. 

It may not at all times be advisable to use 
a compression spring for the governor, or to 
locate the spring within the dash pot. I have 
therefore, in Fig. 3, shown how a tension 
spring maybe substituted for the compression 
spring, the spring connecting the weight 5 
with one of the arms of the fly wheel. If de 
sired any suitable means may be provided 
for adjusting the strength of the force ex 
erted by this spring. 

It will be observed that in my engine all 
of the important parts are contained in one 
piece, and that only one pivotal joint is re 
quired. I have in this way been able to in 
crease greatly the durability of the governor, 
and to make it very sensitive and quick in 
action, as the friction is slight and there are 

no joints which, by working loose, can inter 
fere with the correct action of the governor. 
Some engines are so constructed that it is 

not necessary to place the eccentric on the 7? 
inner side of the fly wheel, and in such en 
gines it is customary not to have the crank 
shaft projecting beyond the hub of the fly 
wheel, as is the case with the shaft shown 
in the drawings. In such engines it is not 
necessary to use an eccentric to actuate the 
slide valve, as a crank pin carried by some 
portion of the fly wheel or by an object se 
cured thereto may be used, and the construc 
tion of this portion of the engine, is thus sim 
plified. It is customary, therefore, in en 
gines where the governor may be permitted 
to overhang, to substitute for the eccentrica 
crank pin, carried by the same portion of the 
governor mechanism which ordinarily carries 
the eccentric; and it will be evident that such 
a change may be made in my governor with 
out departing from my invention, as the crank 
is a well known equivalent for the eccentric. 
Having thus completely described my in 

vention, what I claim, and desire to secure by 
Letters Patent, is 

1. In a governor, the combination, with a 
fly wheel revolubly mounted, of a lever piv 
otally secured thereto, and carrying an eccen 
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tric or equivalent device, a centrifugal weight . 
carried by said lever, a counterbalance weight 
secured to said lever, and a spring opposing 
the centrifugal force of said centrifugal 
Weight, substantially as described. 

2. In a governor, the combination, with a 
fly wheel revolubly mounted, a lever pivot 
ally secured thereto, and carrying an eccen 
tric or equivalent device, a centrifugal weight 
carried by said lever, and a spring opposing 
the centrifugal force of said weight, of a coun. 
terbalance weight secured to said lever and 
provided With a dash pot adapted to retard 
the motion of said lever, substantially as de Scribed. 

8. In a governor, the combination, with a 
fly Wheel revolubly mounted, and a lever 
pivotally secured thereto, of a governor weight 
carried by said lever, a dash pot or cylinder 
formed in said lever, and a piston working in 
Said dash pot and connected to the fly wheel, Substantially as described. 

4. In a governor, the combination, with a 
fly wheel revolubly mounted, a lever pivot 
ally Secured thereto and carrying an eccen 
tric or equivalent device, a centrifugal weight, 
secured to said lever, and a spring opposing 
the centrifugal force of said weight, of a 
Counterbalance Weight likewise secured to 
said lever, a dash pot or cylinder formed 
therein, and a piston working in said dash 
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pot and connected to the fly wheel, substan tially as described. 
5. In a governor, the combination, with a 

fly. Wheel revolubly mounted, a lever pivot 
ally secured thereto and carrying an eccen. 
trie or equivalent device, and a centrifugal 
Weight secured to said lever, of a dash pot 
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likewise secured to said lever and having a of line with said pivot and centrifugal weight, 
piston connected with said fly wheel, and a substantially as described. 
governor spring, located within said dash pot 
cylinder, and bearing against the piston and 
against the end of the dash pot, substantially 
as described. 

6. In a governor, the combination, with a 
fly wheel revolubly mounted, a lever pivot 
ally secured thereto and carrying an eccen 
tric or equivalent device, and a centrifugal 
weight secured to said lever, of a counter 
balance weight likewise secured to said lever, 
a dash pot cylinder formed therein and hav 
ing an adjustable cylinder head, a piston for 
said dash pot connected with said fly wheel, 
and a governor spring located within said 
dash pot and bearing against the piston and 
against the head of said dash pot, and ad 
justable through the adjustment of the posi 
tion of said dash pot cylinder head, substan 
tially as described. - 

7. In a governor, the combination, with a 
fly wheel revolubly mounted, a lever pivoted 
thereto at a point eccentric to the center of 
the fly wheel, a centrifugal weight secured to 
one end of said lever, a counterbalance weight 
secured to the other end of said lever, and a 
spring opposing the centrifugal force of said 
centrifugal weight, of an eccentric or equiva 
lent device located upon said lever at a point 
between said pivot and said centrifugal 
weight, the center of the eccentric being out 

8. In a governor, the combination, with a 35 
fly wheel 1 revolubly mounted, a lever 3 
pivotally secured to said fly wheel, a centrif 
ugal weight 5 secured to said lever, and a 
spring 13 for opposing the centrifugal force 
of said weight, of a counterbalance weight 64o 
likewise secured to said lever and having 
formed within it a dash pot 8, and a piston 
9, working in said dash pot, and connected 
with the fly wheel, substantially as described. 

9. In a governor, the combination, with a 45 
fly wheel, of an eccentric, centrifugal weight, 
and counterbalance weight, formed in one 
piece and pivotally attached to said fly wheel, 
and a spring for opposing the centrifugal force 
of said weight, substantially as despribed. 

10. In a governor, the combination, with a 
fly wheel, of an eccentric, centrifugal weight, 
and counterbalance weight formed in one 
piece and pivotally attached to said fly wheel, 
a spring for resisting the centrifugal action 55 
of said centrifugal weight, and a dash pot 
adapted to impede the motion of said eccen 
tric, substantially as described. 

In testimony whereof I hereunto affix my 
signature in the presence of two witnesses. 

ROLLA. C. CAREPENTER. 

So 

Witnesses: 
WM. HAZILITT SMITH, 
FRED. H. SMITH. 

  


