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IMPROVEMENT Iﬁ STEAM-ENGINE GOVERNORS. . v
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The Schedulo referred to in these Lietters Patent and malking part cf the

Same.

*To all whom it may concern:
Be it known that I, RoLLIN DEFREES, of the city

" of Newuark, in the county of Essex, and State of New

Jersey, have invented o new and usetul Improvement
in Stcmn-Llwme Governors; and: I do hereby declare
that the inll()\\ul" is a full, clear, and exact descrip-
tion. of the same, 1etewnce l)cnw had to the accom-
panying (lld“lll}:, hereto .tttd(,hcd, and forming part
of these specifications, aml to the letters of reference
marked thereon,

My invention relates to that class of regulators
known as “liquid-governors,” and consists in the cm-
ployment, as a means of u"rul(ltmn the speed of the
steam-engine, of a stream of oil, or other liguid, flow-
ing thumuh an adjustable narrow aperture, the sev-
eral me(lmmml applianees requisite to maintain o
constant flow of the Hquid, and to conneet and trans-
mit its mﬁueme 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
mwutmn, it may not be improper to take a general
view of the work whieh a steam-governor is required
to perform,“amd how that work has hitherto been
done, in order thé’ Detter to appreciate. the defects
-which my 1mpmwnnnt is designed to obviate, and
the advantages'it is intended to secure.

The steam-engitie governor is a machine designed -

to maintain, in thv engine to whigh ‘it is .1pplmd, a

uniform spud under varving conditions of load and-

pressures of steam. 1t consists primarily of twe parts,
the valve, which coutrols the admission of steam to
the’ engine, aud the apparatus whereby any tendency
of the « engine to vary its speed is made antomatic ly
to open or close the valve, as the inerease or dimuni-
tion of the engine’s load may require,

Of the ml\e nothing motre is leqmu‘d than that it
should be so L()llbtlll(,rt‘(l as to give an opumnu as
large as. the area of the steam- pmts of* the engine,
and offer as little resistance as possible to the passage
of the steain. when open, shonld move very easily,
have the pressure of the steam upon it so lml.m('ed
‘as not to-affect its motion, and' e eapable of closing
gradually, so that.its position may determine the
amount of” steam admitted, whether mueh or little.

There is a great variety ot governor-valves in use,
many of whielr fulfil all these 1equlluuents quite per-
fectly, yet T belicve the one'1 propose is more simple
and ldldl)lb than any in use.. But in the apparatus
which works the \_(;lvv " equal perfection has not hith-
erto been attained, "I'his.part of the governor always
involves the cployment of two fouex one of which
should be constant, or capable of 1)10(1uung o uniform

nmtum, the other variable with the speed of thc en--

gine.
The valve should be suspended  between t-hese two

forces, so-that when the variable force preponderates,
the valw shall close, and admit less steat, and when
it becontes weakerthan the constang force, the valve

should open.

The constant force is the measure of the engine’s
speed, and -upon its uniformity, and the quwkncsx and
delicacy with which the variable force acts, depends
the perfection of the g governor.

In all the governors in common use, the constant
foree is denvul cither from the gravitation of weights
or the elasticity of springs; l)ul: the w L‘l}_{lll’\ ased are
generally attached to arms or lévers, moving in ver-
tl(’bl ares, the foree exerted varvying with the léverage,
from a maximum, when the arms are hovizontal, to a
minimumwm as they approach the pvlpemlu,ular and
the springs are usually either coiled-wire alnmga or

~flat springs, having a very limited range of motion,

and varying gmltl) in-tension throughout their trav-
erse,

It is readily seen, tlmt in governers so constructed,
there is no actual constant Imc'(, to which the \peed
of the engine may be regulated, aud hence it is not
strange tlmt they should Tail perfectly to answer their
purpose.

The variable foree, in goveriors hitherto in use, is
derived from the centnfnuuhry of balls or we wht\
swung ronnd a circle by thie motion of the engine, or
from the resistance of ﬂmdx, as of the air to the 1evo-'
lution of & fan, or of oil, or other liquid, to the action
of a propeller. Bus \\lxuc balls are employed, in or-
der to exert sufficient foree to move. the valve, the
balls must have considerable weight, anid their fuertia
prevents prompt changes of motion and quickness of
valve-action; hence b‘tll-n()vcrmn's operate best ouly
when .Lpphed Ao slow-moving engives.

The centrifugal force, moreover, does not vary in
uniform ratio with the speed ; llencL, ‘the necessity of
the employment of a “maduatmn ralve,” to counter-
act this defect.  And tl]lb, too, is but .L partial cor-
rection, for the ¢graduating-valve” will not act the
same under dlﬂ'ereut pressures of steam.

The force devdopud by the, resistance of fluids is
quite feeble, and requires great delieacy of motion of
the valve, wlnl«, any unusual friction of the moving
parts, or top great tightness of the packing of “lb

valve-rod, is 11]\(,1‘4’ to pmvunt its motion, and interfere
seriously \\'lﬂl the action of the governor,

Otlier governors, of different construction from those
muxtlonul have llkems(, been proposed, wherein a
uniform nmtmu was sotght to be obtained by means

of elock-work, or from the inertia and momentam of ve-

volving wheels; but these involve other defects, which
have 1)10\'Lntul theém from coming into 'rcnual use.
Bug ol these various governors ]m\‘c one common

defect, in that the valve is always connected diveutly .
witls some moving part, wlhich receives its motion




from the engine, and eonsequently the position of
the valve depends upon the speed of the engine, and
not, as-it shonld, upon the quantity of steam which
the engine requires to cairy its lo(ul and mdintain o
uniform speed.

It isobvious, that -in a ball-governor, the position
of the valve depends npon the divergence of the balls,
and. the divergence of the balls depends upon the

-speed of the engine; consequently it is plain, that in
otder to keep the \dl\(“ wide open when undera heavy
load, the engine must run slower, and to keep the

al\t, close \\hen without a foud, it must run faster
than when moderately loaded.

I general, the speed of the engine will be found
v lbmtuw b(,t\\ een these two extremes.

Governors of different construetion belave similarly,

- from like causes, aind variations of the pressnre of the
steam produce -the same effects as variations in the

* load. v

The only remefly 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 engnw keeping its mo-

tmn always uniforin under varving conditions of lowl
and pressare, acting 80 pr()m])tly and delicately as
instantly to check any disnosition of the engine to
ehange its speed, and so strongly withal as to be prac-
tically unaftected Uy fiietion or sticking of the valve,
“Lmt it should also. be capable of instant adjustinent,
without \tn])pinﬂ' the enging, fo van at any desired
rate, governing equally well at Al speeds, and in the
event of any accident, whereby it is prevented from
acting, such as the lne.lkln(r or rimning off of the helt
which drives if, it s]n(mld stop the engine, thereby
preventing destruetion of michinery, and danger to
life, Ly the engine’s “ running away.”

The object of my invention is to supply a governor
rompletely meeting all these requirements, yet simple
in construetion, cheap, durable, and 'mhkel) to” get
out of onrder.

I will now proceed with a partienlar desceription
of the eoustrnetion and operation of my governor, re-
ferving fo the accompanying drawing, wherein— .

Figure 1 vepresents a perspective view of the gov-
ermor il v Uve;

Figure. 2, d tmnt elevation, with portions removed
to \hm\ the construction;

Figure 3, a vertical section;

Figure 4, & portion as'seen from the rvear; aml

Figure 3, the valve detached from its ehanber,

The governor is shown as mounted on ‘the top of
the valve- clmmlm, which is suppused to l)l, supported
by the steam-pipe.

A disk, of wood or other non- cnnductm" material,
A, intervenes to prevent the tmnsmlsslon of llt‘d,t
1'1'0m the steam to the working parts of the governor;
but the governor will act equally well in all positions,
whether vertically above, below, horizontal with the
valve, or detached therefrom, the connection being
made with rods, as in some olher governors. - This
feature, together with the absence of loose or swing-
ing parts, which-would be affected by thie motion of o
vessél, venders 6 particularly adapted for a marine
governor., '

The essential parts of my governor, aside from the

valve, are & spring, which supplles the constant foree,
and @ carrent of oil” or other liguid, whose pressure

furnishes the \dlldb](, force, depending upon the \peed-

of the engine.
“There is also a pnmp, for producing the current,

driven by the engine throngh the medinm of a belt, o

narrow passage, through which the current mast pass,
where izs quantity may be controlled by means of an
adjustable valve, for thé purpese of regulating the
governor to pw(lu(e any required speed ot the engine;
.uxd suitable means of transmitting the pressure ut

w2

& flat spiral steel spring,

the 1

-pump-casing, bears,
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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 difference, whén
any oveurs, so as to adinit inore-or less‘steam, as may
be reguired to restore the equilibrium. These are
compactly arranged within the compass of a small

asting, and are cmmn ucted and arranged in the sini-
plvat manner.

The spring, whose place is at B, figs. 1, 3, and 4;is
like a- uluck Sprmg, havmg a
range of elastivity of u(rhn ‘or ten turns, bug of this
range, only about one- -sixth of a turn is used, the varia-
tion of tension throngh so small a portion «)f the trav-
erse of the spring bemg too little to have any percep-
tible effect, sinall beyond caleulation. The foree is,

‘therefore, practically eonstant.

The means by which the spring is wound up to thé
required tensiomn is the squared end of a gudgeon, a,
fizs: 3 and 4, on the spring-case, to which the ouler™
spire of - the spring is fastened. D and ¢ are the
ratehet and pawl, which keep it wound.

The inner end of the-spring is attached to a shaft,
Jy bearing on its extremity @ crank, ¢, by means nt
which the foree is transmitted, tlnou-rll the long-han-
dled lever d, to the valve-rod ¢, This lever d, i con-
nection wuh the exank ¢ and slotted stud ki, forms a
paraltel motion, whereby the valve-rod g is-noved up
and dowp in a nn'ht line, without any side thrust to
bind orspring it. )

The use of the h: mdles is to raise the vylve from off
its seat when st.utmv the engine.

The opposite culs of‘ the \.Ll\e rod g pass thrmwh
the stufiing-boxes' ¢ aml I iuto the vilve-chamber C
and oil-veservoir B, This reservoir is a eylinder, in
which freely moves the piston I8, attached to the end
of the valvesrod, which enters it. T'his is tlie means
by which the pressure of the liquid, acting on the pis-.
toi; meves the valve.

At the upper and lower ends of the eylinder, on one
side, are ports, with passages m and n, leading through
regulating-valve (3, ,md on- the uthm, passages o
and p, lc.uhug throngh the pump L. This pump is
a rotary one, of very biIll[ll(‘ construetion. It consists
of a suitable vutsile casing, in which revolves a shorg
hollow cylitder or dram, ¢, Which is traversed at right
angles by two. pieces, » and s, whose ends form the
four vanes or pistons of the pump.

In the centre of each of thiese pmces is a link or
slotted hole, which works over a pin, ¢, set in the eas-
ing ceee ntlimlly with tlie dram q. 'l‘he effect of this
pin is to eausé the ends of the pieces » and 8 to pro-

ject ont of .the drmm on one side, and be drawn into

it on the other, as they and the drum revolve.

“The top and bottom the drum making close joints
with the top and botgom of the ¢asing, and the sides
of the casing, at w and v, being eurved to suit the
sweep of the vanes through one-fourth a revolution,
it will readily Le seen, that when the dram revolves,
the liguid filling the machine will be drawn in through
one of the passages.o or-p, carried by the vanes to
and discharged throagh, the other. '

The pump will worls equally well in either direc-
tion, the course of the current onlv being reversed
when the motion is reversed.

As the governor is drawn, the pump shounld revolve
toward the lett, carrying the current from o to p, thus

drawing the diguid from beneath, and foreing it in

above the piston F.  But should it be more eonvenient
to -have the pump turn to the vight, all that is neces-
sary is to reverse the spring B3, so that its foree will
still be exerted in the opposite divection to the press-
ure of the ¢nrrent, when the governor will perform its

functions equally well,

Juto the drum g is' Inserted a shaft, ¢, which, pass-
ing-ghirough the sleeved cover and stafting-box of the
on its outer extremity, a pulley,



-I, through which motion is communicateéd to the pump
by neans of.a belt-from another pulley on the engine-
sliaft. ; . :

The'liquid, earried by the action of the pump from
below above. the piston T, finds its way back again
through the passages m and # and the regnlating-
valve G. .

“This valve consjsts of a shallow cireular casing, in

which is movable, by means.of a shaft passing through-

its centre, aslide or gate, 2, figs. 8 and 4, made of a
flat, thin piece of metal, one edge of which is eut to
the shape of one-half evolution of an arithmetical
spiral, whose pitch is equal to twice the dinmeter of
the valve-casing, and the other edge corresponds to a
radius of the same cirele.  This gate, according to its
position, covers more or less of the elongated narrow
part of the passage 2, and affords o ready means of
regulating the quantity of liguid which passes through;
for the flow of a liquid through an aperture is uniform
under constaut - pressure, and the quantity passed
varies directly as the area of the opening, other things
being equal. .
. The shaft of the-gate z bears, on its onter extremity,
" a pointer, by weans.of which the gate is set, and its
position determined, and the cover of the easing bewrs
the words “slow?” anil ““fast,” which show the direc-
tion in which the pointer is to be movel to produce
the desired change in the speed of the engine.
" Omrthe top of the oil-chamber of the governor is
Placed & brass oil-cup, k, both for ornament, and for
the convenience of supplying the chamber with oil
when it needs replenishing, which will be not oftener
- than once & month if there be no leakawe,

Thie. governor-valve resembles, in the external ap
pearance of its casing G, many of the valves now in
-use, but differs in internal constrietion, and is guite
simple and effective. ‘

- The valve-tasing is & east-iron hollow sphere, of
suitable size, terniinated on opposite sides by hollow
Hanged necks, which are prolonged inward toward the
centre of the sphere, where they nearly meet, leaving
_between them, all around, only aspace equal in breadth
to one-fourth the diameter of the steam-pipe. These
necks are bored and reamed 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
_chammel that the valve is fitted et wor <5, the space
between the in-projecting vecks forming the steam-
port of the valve-seat.

At right angles to these necks is another neck, z,

for the insertion of the steam-pipe.
© The two flinges are tnrned wp, and upon one of
them the other parts of the governor rest, the non-
condueting 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 vings, or short hollow eylinders of Lrass, supported
one above the other, at a distance equal to the breadth
of the steam-port of the valve-casing, by means of a
wedge-shaped tri-lobed core, y.  The dizumeterof these
rings is such that they fit swugly, yet slide easily
through the chamel formed by the necks of the cas-
ing, and their breadth sach as to enable them to cover
the steam-port entirvely.

1t wiil be seen, that.when placed within the casing,
the space between these rings forms another steam-
port, corresponding to that of the casing,

When the valve oceupies o central position, the
passage through is wide open, but when nioved in
cither direction therefrom, the rings overlap, and di-
minish tie opening of the port in the casing, until,
whei it has moved a distance equal to the breadth of

the port, or one-fourth the diammeter of the steam-

pipe, the opening will be entirely closed. .
The tendency of the spring B is to close the valve

. bregerve the speed and restore the equilibrinm,

-97,006

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 aubinit steam
enough to preserve the rate of spzed and the equilib-
rium.

Should the engine, from any cause, receive an im-
pulse or ehiecls, tending to alter its spead, the equilib-
rinm will be disturbed, one foree will overcome the
other, the valve will be moved, diminishing or increas-
ing the admission of steam, as may be required to
But
should either of these forces cease to act, from the
Lreaking of the spring, or the parting or running off
of the belt which drives the pump, or the stoppage of
the pump from any canse, the other foree, unresisted,
will close the valve and stop the engine.

- It will be seen that this valve is perfectly balanced

by the stemn-pressure, and thab it gives a wide, un-

obstructed opening with but slight movenent.
The drawing represents the lower edge of the upper

ring of the valve as et into by some small uotches,

This was done to prevent a too sudden closing of the
valve when thée enging was running light, or without

-afty load, but they ave not deened cssential,

Let us now go back and exuning nyore particulariy
the action of the other parts of tha governor.

We will suppose. that the engine is waking one .
hundeed revolations per minute, and that the size of
the pulleys is such that the governor runs twice as
fast, (it matters not what be their relative spued,) that
the pump passes three cubie inches of laquid per revo-
lution, and that the regulating-valve G is s aljnstad
that the port » will pass just six hun:red cubic inches
per minate, under the pressure atlowed by the tension
of the spring B, acting through the piston I, :

Now it is evident, that if from any eauss the engine
should tend te inerease its speed, the pump will be
driven faster, and will carry up more vil from below
the piston above it than can run back through the

valve G The force of the spring will be overbalaneed, -

tlie piston depressed, the valve closed dewn, less steam
admitted, and the tendency of the engine to ran too
fast corrected. i .

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

It is appareént that as long as the regulating-valve
G will pass but just six hundred cubic inehes per min-
ute, the engine can obtain just steamn 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 inches, the engine ecan make but fifty
revolutions. If it pass twelve hundred cubic ineles,
the engine will make two hundred revolutions. -

We will now suppose thas a difference of one and
a half cubie inch in the quantity of liquid above and
below the piston is sufficient to carry the valve through-
ont its full traverse, from wide open to shut, and that
the engine. running at one hundred revolutions per
minute, is inclined, from some cause, to alter ibs speed
to the amount of one per cent., an alteration too small
to be perceived in running machinery; and which would
not, from friction of parts, be likely to affsct the best
ball-governor; yet this inerease of speed woull 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 seeonds, the valve
being wide open at the commencement, or would close
the valve one per cent., and. correct the tendeney to
run too fast in three- twentieths of a second. In




other words, a governot proportioned as we have
sipposed, \\(mld correct any variation of the speed of
the engine before it had continued longer than halt o
stroke. If the valve were but pmtl ally open when
the variation connenced, the correction would be ac-
complished propor tlmmﬂv quicker.

From this it appears that this governor will 10;.,11-
late with great delicacy. That it w111 also act with
areat 1)()\\@1, is-apparent, from the consideration that
the action which closes the valve is exactly that of
the hydraulie juck, and that which opens the valve is
the foree of the spring B, which may be made of any
l'cqniwd strength.

It is also seen that the position of the governor-

valve D iy enfirely independent of the speetl of the en-
gine.

- The point at which equilibrium takes place between
the two forees which move it, will depend altogether
upon the amoung of load on the engine, the pressure
of thie steam in the steam-pipe, aml thu amount of
valve-opening required to keep the engine up-to or
down to the speéed at which it is set to run.  If any-
thing distnrbs this equilibrinm, the valve will go up
or down nutil it finds the spot at which equilibrivw is
again restored, when the speed of the engine will be
just the same as when the valve stood at the former
point; for the stream of oil passing through the valve
G, being under the nniform pressare of a constant
foree, (tlw spring,) will not be either hurried or hin-
dclu] not can the pump carry more oil, or less, than
the valve conveys, without the steam- mlve at onee
changing, and bringing it back to the proper speed.

I do not elaim, as vy invention, the coustruction
of ‘a. governor, whereby it .may Le adjusted to drive
the engine at different speeds, or to stop the engine
in case of .Lccldwt for 1 am aware that all this “has
been done before bub

97,056
4

I claim as my invention, and desire to secure Let-
ters Patent, for—

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

2. The combination of the reservoir E, piston I‘,
spring B, pump H, and shaft M, whereby the speed
of the engine-governor, through th«, pressure of a cur-
rent of oll or othur hqmd dnven in a continuous cir-
cuit, by nw ms of the pump, will be regulated, in the
manner substantially as shown and d(,b("llbt‘d

3. The combination and arrangement of the devices
\\lnelclw to suspend the governor-valve between the
two forces, without any solid connection between it
and any p(ur whiclr receives its motion. directly from
the engine, so that its position may depend, not upon -
the bpuul of the engine, but upon the amount of valve-
opening required to m: Aintain the engine at a uniform
specd, as herein set forth.

. The construction and arrange ment of the devices
fm \(u\nw the speed of the engme at will, with the
(ul‘]u\t‘tl»lc valve in the oil-passages, wher eb_\/ to regu-
late the quantity of liguid circulating in a given time
through the governor, substantially as shown and de-
seribed.

5. The construction.and arrangement of the rotary
pump, with reference to the devices immediately ar-

ranged therewith, as shown and deseribed.

6. The construction and arrangement of the gov-
ernor’s stea-valve D, substantially as deseribed.

ROLLIN DEFREES.

‘Witnesses:
Tros. PERCIVATL,
Janges D. Maxx.




