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IMPROVEMENT IN STEAM-ENGINE GovERNORS, w 
me---as-r-mile 

The Schedulo referred to in these Letters Patent and making part cf the catae. 
--top-s- 

'To all athon, it inctly concer): ... " 
Be it known that I, RoLLIN DEFREEs, of the city 

of Newark, in the county of Essex, and State of New 
Jersey, have invented a new and useful Improvement 
in Steam-Engine Governors; and I do hereby declare 
that the following is a full, clear, and exact descrip 
tion of the same, reference lucing had to the accom 
panying drawing, hereto attached, and forning part 
of these specifications, and to the letters of reference 
narked thereon. 
My invention relates to that class of regulators 

known as “liquid-governors,” and consists in the cin 
ployment, as a means of regulating the speed of the 
steam-engine, of a stream of oil, or other liquid, flow 
ing through an adjustable narrow aperture, the sev 
eral meehanical applian'es requisite to nail tail a 
constant flow of the liquid, and to connect and trans 
mit its influence to the valve which controls the ad 
mission of steam to the engine, and also in the con 
struction and operation of the valve itself. 

Before proceeding to a particular description of my 
invention, it may not be in proper to take a general 
view of the work which a steam-governor is required 
to perfori, and low that work as litherto been 
done, in order the better to appreciate, the defects 
which my improvement is designed to obviate, and 
the advantages it is intended to secure. 
The steam-engine governor is a machine designed 

to maintain, in the engine to whiel it is applied, a 
unifoln speed under varying conditions of load and 
pressures of steam. It consists primarily of two parts, 
the valve, which coltrols the admission of steam to 
the engine, and the appal'atus whereby any tendency 
of the engine to valry its speed is made automatically 
to open o' close the valve, as the increase or dimuni 
tion of the engine's load may require. 

()f the valve, nothing more is required than that it 
should be so constructed as to give an opening as 
large as the area of the stealin-ports of the engine, 
and offer as little resistance as possible to the passage 
of the steam when open, should love very easily, 
have the pressure of the steam upon it so balanced 
as not to affect its motion, and be capable of closing 
gradually, so that its position may determine the 
auount of steam admitted, whether much or little. 
There is a great variety of governor-valves in use, 

many of which fulfil all these requirements quite per 
fectly, yet I believe the one I propose is more simple 
and reliable than any in use. I3ut in the apparatus 
which works tile valve, equal perfection las not hitl 
erto been attained. This part of the governor always 
involves the euployment of two forces, cine of which 
should be constant, or capable of producing a uniform 
notion, the other variable with the speed of the en 
gine. 
The valve should be suspended between these two 

forces, so that when the variable force preponderates, 
the valve shall close, and admit less steam, and when 
it becomes weaker than the constant force, the valve 
should open. 
The constant force is the measure of the engine's 

speed, and upon its uniformity, and the quickness and 
delicacy with which the variable force acts, depends 
the perfection of the governor. 

In all the governors in common use, the constant 
force is derived either from the gravitation of weights 
or the elasticity of springs; but the weights used are 
generally attached to arms or levers, moving in ver 
tical arcs, the force exerted varying with the leverage, 
from a maximum, when the arms are horizontal, to a 
minium as they approach the perpendicular, and 
the springs are usually either coiled-wire springs or 
flat springs, having a very limited range of motion, 
and varying greatly intension throughout their trav 
el'Se. 

It is readily seen, that in governers so constructed, 
there is no actual constant force to whicl the speed 
of the engine may be regulated, and hence it is not 
strange that they should fail perfectly to answer their 
purpose. 
The variable force, in governors hitherto in use, is 

derived from the centrifiigality of balls or weights, 
swung round a circle by the motion of the engine, or 
from the resistance of fluids, as oftle air to the revo 
lution of a fan, or of oil, or other liquid, to the action 
of a propeller. But where balls are employed, in o 
der to exert sufficient force to move the valve, the 
balls must have considerable weight, and their inertia 
prevents prompt changes of notion and quickness of 
valve-action; hence ball-governors operate best only 
when applied to slow-moving engines. 
The centrifugal force, moreover, does not vary in 

uniform ratio with the speed; hence, the necessity of 
the employment of a “graduating-valve," to counter 
act this defect. And this, too, is but a partial cor 
rection, for the “graduating-valve' will not act the 
same under different pressures of steam. 
The force developed by the resistance of fluids is 

quite feeble, and requires great delicacy of motion of 
the valve, while any unusual fiction of the moving 
parts, or top great tightness of the packing of the 
alve-rod, is likely to prevent its motion, and interfere 

seriously with the action of the governor, 
Other governors, of different construction from those 

mentioned, have likewise been proposed, wherein a 
uniform notion was sought to be olotained by means 
of clock-work, or from the inertia and anomentum of e 
volving wheels; but these involve other defects, which 
have prevented then fron coming into genéral use. 

But all these various governors have one common 
defect, in that the valve is always connected directly 
with some nuoving part, which receives its mution 
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from the engine, and consequently the position of 
the valve depends upon the speed of the engine, alnil 
not, as it should, upon the quartity of steam whicl 
the engine requires to carry its load and maintain a 
unifoli speed. 

It is solvious, that in a ball-governor, the position 
of the valve depends upon the live gence of the balls, 
and the divergence of the balls (lepends upon the 
speed of the engine; consequently it is plain, that in 
order to keep the valve wide open when under a heavy 
load, the engine must un slower, and to keep the 
valve close when without a load, it must run faster 
that when moderately loaded.' 

In general, the speed of the engine will 
vibrating between these two extremes. 

Governors of different colnstruction belhave similally, 
fo: like causes, and variations of the pressure of the 
steal produce the same effects as variations in the 
load. 
The only remely is to make the position of the 

valve independent of the speed of the engine. 
A perfect governor must be not only an absolute 

regulator of the speed of the engine, keeping its no 
tion always unifori under varying conditions of loal 
and pressure, acting so promptly and delicately as 
instantly to check any lisnosition of the eligit to 
change its speed, and so strongly withal as to be pract 
tivally unaffected ly fiction or sticking of the valve, 
lot it should also be capable of instalt adjlistinent, 
without stopping the engine, to run at any lesired 
rate, governing equally well at all speeds, and in the 
event of any accident, wherely it is prevented firot 
acting, such as the breaking or running off of the belt 
which drives if, it should stop the engine, teleby 
reventing destruction of initchinery, and dainger to 

life, by the engine's “running away.” 
The olject of my invention is to supply a governor 

coupletely meeting all these requirements, yet situple 
in 'onstruction, cheit), (luable, and likely to get 
out forcle'. 

I will low proceed with a particular description 
of the costinction an operation of my governor, re 
fering to the accompanying drawing, wherei 

Figure 1 represents a perspective view of the gov 
eir il valve; m 

iFigure-2, a front elevation, with portions removed 
to show tle (; list1'tletiol; 

Figure 3, a vertical section; 
ligure 4, a portion as seen from the rear; and 
Figure 5, the valve detached from its chamber. 
The governor is slowl as mounted on the top of 

the valve-chainlei, which is supposed to be supported 
by the steam-pipe. 
A disk, of wood or other non-conducting material, 

A, it ervenes to prevent the transnission of leat 
tion the steal to the working parts of the governor; 
but the governor will act equally well in all positions, 
whether vertically albove, below, horizontal with the 
valve, or detacled therefrom, the connection being 
made witl rods, as in some other governors. This 
feature, together with the alsence of loose or swing 
ing parts, which would be affected by the motion of a 
vessel, renders it particularly adapted for a marine 
governor. 
The essential pirts of my governor, aside from the 

valve, are a spring, which supplies the constant force, 
and a carrent of oil or other liquil, whose pressure 
furnishes the variable force, depending upon the speed 
of the engine. 

There is also a pump, for producing the current, 
driven by the engine through the medium of a belt, a 
narrow passage, through which the current must pass, 
were is quantity inayle controlled by neaths of all 
adjustable valve, for the purpose of regulating the 
governor to produce any required speed of the engine; 
and suitable lateaus of translnitting the pressure of 

be found 
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the current and force of the spring to the governor 
alve, so that the valve may be suspended between 

those two forces, and moved by their lifference, when 
any occu's, so as to admit in ore or less 'ste:tin, as may 
be required to restore the equilibrium. These aire 
compactly arranged within the compass of a small 
tasting, and are constructed and arranged in the silal 
plest lilanner. w 
The spring, whose place is at B, figs. 1, 3, and 4, is 

a flat spiral steel spring, like a clock-spring, having a 
range of elastivity of eight or ten turns, but of this 
range, only about one-sixth of a turn is used, the varia 
tion of tension through so small a portion of the trav 
erse of the spring being too little to have any percep 
tille effect, suill beyond calculation. The force is, 
tierefore, practically constant. 
The neans by which the spring is wound up to the 

required tension is the squared end...of a gudgeon, a, 
figs, 3 and 4, on the spring-case, to which the outer 
spire of the spring is fastened. b and c are the 
ratellet and pawl, which keep it wound. . . 
The inner end of the spring is attached to a shaft, 

f, bearing oil its extremity a crank, e, by means of 
which the force is transmittel, through the long-han 
del lever d, to the wilve-rod ty. This lever d, in con 
nection with the clunke and slotted stud l, forms a 
partliel totion, wherely the valve-'ot g is lived up 
and clown in a right line, without any side thrust to 
bind or spring it.. 
The use of the handlie is to raise the valve from off 

its seat when starting the engine. m 
The opposite entis of the valve-rod g pass through 

the stiliig-bi)xes i all into the vitive-cl: alper C 
it oil-reservoir E. This reservoir is a cylinder, in 

which fiely moves the piston F, attached to the end 
of the valve-rod, which enters it. This is tie means 
by which the pressure of the liquid, acting on the pis 
toil, loves the valve. 
At the upper and lower ends of the cylinder, on one 

site, are ports, with passages m, and n, leading through 
the regulating-valve (3, and on the other, passages o 
and p, leading through the put up II. This pump is 
a rotary one, of very simple : instruction. It consists 
of a suitalle outsile easing, in whiclh revolves a slot 
hollow cylinder or drun, q, which is traversed at right 
angles by two, pieces, r and s, whose ends form the 
foul vanes or pistons of the pulp. 

In the centre of each of these pieces is a link or 
slotted hole, which works over a pin, t, set in the cas 
ing eccentrically with the drum q. The effect of this 
pii is to cause the ends of the pieces rands to pro 
ject out of the drum on one side, and be draw into 
it in the other, as they antil the drut in revolve. 
The top and lottom the drum taking close joints 

with the top and bottom of the easing, and the sites 
of the casing, at at and ', being curved to suit the 
sweep of the vanes through one-fourth a revolution, 
it will readily be seen, that when the drum revolves, 
the liquid filling the macline will be drawn in through 
one of the passages. o or's p, carried by the vanes to 
and discharged threagh, the other. 
The pump will work equally well in either direc 

tion, the course of the current only being reversed 
when the motion is reversed. m 
As the governor is drawn, the pump should revolve 

toward the left, carrying the cirrent from 0 to p, thus 
drawing the liquitl from beneath, and forcing it in 
above the pistol F. But should it be nore convenient 
to have tire pump turn to the right, all that is neces 
sary is to reverse the spring 3, so that its force will 
still le exerted in the opposite direction to the press 
ure of the enrrent, when the governor will perform its 
functions ("qually well. 

Into the drun q is inserted a shaft, at, which, pass 
ing through time sleeved cover and stuffing-bi)x of the 
pulp-casing, bears, on its outer extrellity, a pulley, 

  



I, through which motion is communicated to the pump 
by means of a belt from another pulley on the engine 
sliaft. 
The liquid, carried by the action of the pump from 

below above the piston F, finds its way back again 
through the passages an and 2 and the regulating 
valve G. w 

This valve consists of a shallow circular casing, in 
which is movable, by means of a shaft passing through 
its centre, a slide or gate, a, figs. 3 and 4, made of a 
flat, thin piece of metal, one edge of which is cut to 
the shape of one-half evolution of an arithmetical 
spiral, whose pitch is equal to twice the diameter of 
the valve-casing, and the other edge corresponds to a 
radius of the same circle. This gate, according to its 
position, covers more or less of the elongated narrow 
part of the passage n, and affords a ready means of 
regulating the quantity of liquid which passes through; 
for the flow of a liquid through an aperture is uniform 
under constant - pressure, and the quantity passed 
yaries directly as the area of the opening, otlier things 
being equal. 
The shaft of the gate a bears, on its outer extremity, 

a pointer, by teals, of which the gate is set, and its 
position determined, and the cover of the casing bears 
the words “slow” and “fast,” which show the direc 
tion in which the pointer is to be novel to produce 
the desired change in the speed of the engine. 
Or the top of the oil-caliber of the governor is 

placed at brass oil-cup, k, both for ornament, and for 
the convenience of supplying the challer with oil 
when it needs replenishing, which will be not oftener 
than once it montliftiere be int) leakage. 
The governor-valve resembles, in the external ap 

pearance of its casing C, many of tie valves now in 
use, but differs in internal constriction, and is quite 
silaple and effective. - 
The valve-casing is a cast-iron hollow sphere, of 

suitable size, terminated on opposite sides by hollow 
flanged peeks, which are prokenged inward toward the 
centre of the sphere, where they nearly meet, leaving 
between them, all around, only a space equal in breadth 
to one-fourth the diameter of the steam-pipe. These 
necks are bored and reanned right through to a straight, 
smooth calibre, somewhat larger (the thickness of the 
sides of the valve) than the steam-pipe. It is in this 
claimel that the valve is fitted anti works, the space 
between the in-projecting pecks forming the steam 
port of the valve-seat. 
At right angles to these necks is another neck, a, 

for the insertion of the steam-pipe. . . . 
The two flanges are turned tip, and upon one of 

then the other parts of the governor rest, the non 
conducting insulator A intervening, and by means of 
the other flange, the governor is bolted to its place on 
the engine. 
The valve D, figs. 2 and 5, consists of two thin, 

flat rings, or short hollow cylinders of brass, supported 
one above the otlher, at a distance equal to the breadth 
of the steam-port of the valve-casing, by means of a 
wedge-shaped tri-lobel core, y. The diameter of these 
rings is such that they fit snugly, yet slide easily 
through the channel formed by the necks of the cas 
ing, and their breadth such as to enable them to cover tle steam-port entirely. 

It will be see, that when placed within the casing, 
the space between these, rings forms another steam 
port, corresponding to that of the casing. 
When the valve occupies a central position, the 

passage through is wide open, but when moved in 
either direction therefron, the lings overlap, and (li 
minish tie opening of the port in the casing, until, 
when it has noved a distance equal to the loreadth of 
the port, or one-fourth the diameter of the steam 
pipe, the opening will be entirely closed. 
The tendency of the spring B is to close the valve 
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upon one side; that of the pressure of the liquid, upon 
the other. 
When the engine is running steadily, these forces 

will be in equilibrio, holding the valve at just such 
point, between wide open and shut, as will a limit steam 
enough to preserve the rate of speed and the equilib 
I'll n. 
Should the engine, from any cause, receive an im 

pulse or check, tending to alter its speed, the equilib 
rium will be disturbed, one force will overcome the 
other, the valve will be moved, diminishing or increas 
ing the admission of steam, as may be required to 
preserve the speed and restore the equilibrium. But 
should either of these forces cease to act, from the 
breaking of the spring, or the parting or running off 
of the belt which drives the pump, or the stoppage of 
the pump from any cause, the other force, unresisted, 
will close the valve and stop the engine. 
. . It will be seen that this valve is perfectly balanced 
by the stel in-pressure, and that it gives a witle, un 
obstructed opening with but slight movement. 
The drawing represents the lower edge of the upper 

ring of the valve as cit into by some small notches. 
This was done to prevent a too sudden closing of the 
valve when the engine was running light, or without 
sany load, but they are not deemed essential, 

Let us now go back and examine more particularly 
the action of the other parts of the governor. 
We will suppose. that the engie is u:king one . 

hundred revolutions per minute, all that the size of 
the pulleys is such that the governor runs twice as 
fast, (it matters not what be their relative speed,) that 
the lump passes three cubic inches of liquid per revo 
lution, and that the legulating-valve G is st) aliilsted 
that the port a will pass just six hundred cubic inches 
per initute, under the pressure allowed by the tension 
of the spring B, acting through the piston F. 
Now it is evident, that if from any cause the engine 

should tend to increase its speed, the pump will be 
driven faster, and will carry up more oil from below 
the piston above it than can run back through the 
valve G. The force of the spring will be overbalanced, 
tlie piston depressed, the valve closed down, less steam 
admitted, and the tendency of the engine to run too 
first corrected. c 

Should the engine tend to move too slowly, the op 
posite takes place-more oil escaping from above the 
piston, forced upward by the spring, than the pump 
carries up to take its place, the piston rises, the valve 
is opened, more steam admitted, ald the error cor 
rected, as before. 

It is apparent that as long as the regulating-valve 
G will pass but just six laundred cubic inches per min 
ute, the engine can obtain just steam enough to make 
one hundred revolutions per minute, no more and no 
less. If the valve G be altered so as to pass but three 
hundred cubic inclues, the engine can make but fifty 
revolutions. If it pass twelve hundred cubic inclues, 
the engine will make two laundred revolutions. . 
We will now suppose that a difference of one and 

a half cubic inch in the quantity of liquid above and 
below the piston is sufficient to carry the valve through 
out its full traverse, from wide open to slaut, and that 
the engine. running at one hundred revolutions per 
inilute, is incline, from some cause, to alter its speed 
to the amount of one per cent, all, alteration too small 
to be perceived in running machinery, and which would 
not, from fiction of parts, be likely to affect the best 
ball-governor; yet this increase of speed would cause 
the pump to gain on the regulating-valve (discharging 
six hundred cubic inches) at the rate of six cubic 
inches per minute, which, should it continue, would 
cut the steam off entirely in fifteen seconds, the valve 
being wide open at the commencement, or would close 
the valve one per cent, and correct the tendency to 
run too fast in three-twentieths of a second. In 

  



() ther words, a governol" proportioned as we have 
si'pposed, would correct any variation of the speed of 
the engine before it had continued longer than half a 
stroke. If the valve were but partially open when 
the variation continenced, the correction would be ac 
coli plished proportionally quicker. 

From this it appears that this governor will regul 
late with great delicacy. That it will also act with 
great power, is apparent, from the consideration that 
the action, which closes the valve is exactly that of 
tle hydraulic jack, and tlat which opens the valve is 
the force of the spring IB, which may be made of any 
required strength. 

It is also seen that the position of the governor 
valve D is entirely independent of the speed of the en 
gile. 
... The point at which equilibrium takes place between 
the two forces which in love it, will depend altogether 
upon the amount of load on the engine, the pressure 
of the steau in the steau-lpipe, aid the amount of 
valve-opening required to keep the engine up to or 
(low to the speed at which it is set to run. If any 
thing disturbs this equilibrium, the valve will go up 
or down until it finds the spot it which equilibriului is 
again restored, when the speed of the engine will be 
just the same as when the valve stood at the fol'inner 
point; for the stream of oil passing through the valve 
G, being under the uniform pressure of a constant 
force (the spring) will not be either hurried or lin 
deed, not can the pump carry more oil, or less, than 
the valve conveys, without the steam-valve at once 
changing, and bringing it back to the proper speed. 

I do not claim, as my invention, the construction 
of a governor, whereby it may be adjusted to drive 
the engine at different speeds, or to stop the engine 
in case of accident, for I am aware that all this has 
been done before; but 
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I claim as my invention, and desire to secure Let 
ter's latent, fol'-- - 

1. The combination and arrangement of the spring 
B with the reservoir E and pump H, whereby the 
force of the spring slall be uniform, substantially as 
herein set forth. , 

2. The combination of the reservoir E, piston F, 
spring 3, pump H, and shaft M, whereby the speed 
of the engine-governor, through the pressure of a cur 
rent of oil, or other liquid, driven in a continuous cir 
cuit, by means of the pump, will be regulated, in the 
manner substantially as shown and described. 

3. The combination and arrangement of the devices 
whereby to suspend the governor-valve between the 
two forces, without any solid connection between it 
and any part which receives its motion directly from 
the engine, s) that its position may depend, not upon . 
the speed of the engine, but upon the amount of valve 
opening required to maintain the engine at a uniform 
speed, as luerein set forth. 

4. The construction and arrangement of the devices 
for varying the speed of the engme at will, with the 
adjustible valve in the oil-passages, whereby to regu 
late the lilantity of liquid circulating in a given tine 
through the governor, substantially as shown and de 
scribed. 

5. The construction and arrangement of the rotary 
pump, with reference to the devices immediately al 
'anged there with, as shown and described. 
6. The construction and arrangement of the gov 

ernor's steal-valve D, substantially as described. 
ROLLIN DEFREES. 

Witnesses: 
Thos. PERCIV AI, 
JAMES D. MANN. 

  


