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~ Specification forming part of Letters Patent No. 57,630, dated August 23, 1366.
-,; - o | |
To all whom it may concern: . ' an apparatus embodying it, as illustrated in
Be it known that I, JAmrs HE. GILLESPIE, | the accompanying drawings, of which—
of Boston, in the county of Suffolk and State | - Figurel is a plan of said apparatus. Ifig. 2
p of Massachusetts, have invented certain new | isaside elevation; and Fig. 3 isasectional view
< and useful Improvements in Hydraulic Reg- | of the part containing the cylinders and their
i ulating-Governors; and I do hereby declare | pistons, the section being taken in the plane
- that the following, taken in connection with | of the line 2 2z, seen in If1g. 1, except the lower
the drawings which accompany and form part | left-hand corner, where the section 1s taken
of this specification, is a description of my in- | on the line y ¥, seen 1n said figure.
vention sufficient to enable those skilled in the | @ is a case suited for containing an ordinary
art to practice it. | | centrifugal pump, said case being surmounted
This invention relates to certain improve- | with another, marked 0, this containing a
ments upon and modifications in the hydraulic | reservoir for fluid, as well as two cylinders,
governor which, under the number 34,055, | one, ¢, larger than the other, d, both being
p was patented to me in the United States, Jan- | fitted with pistons marked, respectively, ¢ and
: nary 7, 1862. - | f, the piston e fitting loosely 1n 1ts cylinder,
~ While the construction shown and deseribed | and the piston f fitting closely, but so as to
g in my said patent would govern the speed of | slide freely, in its cylinder. The pump-case a
! the mechanism therewith connected so as to | 1s provided with an inlet at the center; Dy
3 confine the speed within fixed maximum and | which fluid is supplied, to be acted on by the
4 minimum limits, yet within those limits the | pump; also, with an outlet for discharge of
velocity of the mechanism was not well regu- | the supplied fluid. All this, however, being as
- lated, as slight changes in the amount of work | iscommon in centrifugal pumps, is not shown
to be performed would cause the governor so { in detail in the drawings. The inlet of the
to operate as to allow a considerable change in | pump connects with the reservoir part g of
.' the speed of the connected mechanism within | the case b, and the discharge-outlet of the
X the maximum and minimum lhmits. pump connects with the open lower end of

b
h

To economize the expenditure of the force

“applied—as, for example, pressure of steam or a
head of water—and to regulate the velocity of

the mechanism thereby driven to an almost

constant speed, instead of merely governing

the same by confining it within eertain limits,

“but allowing the speed to vary or change

within such limits, is the object of part of my
invention. -~

Another object of another part of my 1n-
vention is to so connect the governing and

- regulating- apparatus with the gate or valve

or other object operated thereby that, while

the parts may be disconnected at pleasure to

prevent opening such gate or valve, they will

~always be in gear to close it, so that the auto-

matic action of the governor as a safety appa-
ratus, in preventing too high a rate of speed 1n
the connected machinery, will not be afiected

when the connection -by which the gate or

valve is opened is broken. | -
Before, stating in what my invention con-
sists, I will first describe the construction of

cylinder ¢, so that, as will be evident, the
pump constantly circulates the fluid through
the parts before described. Af the upper part
of eylinder ¢ is an opening communicating
with the fluid - reservoir ¢, and between the
cylinders ¢ and d, at the upper part thereof, s
an opening, 4. In the case b, and between the
cylinders ¢ and d, is drilled a hole, 7, this re-

celving a screw-spindle, %, the end of which

controls by its adjustment the aperture {, and
a small passage (not seen in the drawings)
connects j with the eylinder d. The cylinder
d and hole j are supplied with bottoms by fit-
ting down upon a flange on the inside of the
top of case a, so that the only communication
of fluid therewith must be had through the
passages described. The rod of the piston e

passes up through the head of cylinder ¢, and

carries a slotted cross-head or yoke, m, one
portion of which surrounds the rod f7 of pis-
ton £, which is made with a considerable ex-
tension above the case b, the yoke m being
fitted to slide freely upon the rod f’, to which
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it is so connected by the spiral spring = that |:
- piston e may move either up or down without:
- immediate movement of piston f, compressing
- or extending the spring », which then, acting
~ to regain its normal condition, moves the pis-
tons fand e toregain their: nmnnl ]_)Obl'[l()ll:
. relfttwe to each other*ﬁ N SRR
It 1s in the combma,tmu of the IJIStOI]S e fmd;
f with the: spring », so as to operate in the
- manner as hereinafter described, that the chief
- partof the invention herein described consists.
. The shaft o, rotated from the machinery to.
- be regulated through the belt-wheel p, drives
- the shaft ¢ of the (,entrlfu al pump by means
of the spur-gear ¥ and .1ts pinion 3,&1}{1 on:

. shaft o is an eccentrie, 7, which, rotating

- the slot or opening made in lever or rocker #,
- vibrates 1t and the bdlanced not(,hed bar v,;
| whlch is pivoted thereto. - -
~ One end of the bar v 18’ not(,hed on It‘S uppele
. ﬁa,nd lower edges (see Ifig. 2) with teeth some-
- what Iike the teeth of a mtchet wheel, so that

- while bar o is reeiprocating it .wﬂl, 1f its.

' notched end 1s raised, engage with the teeth:

oon: 1ts upper edge the shde w, whieh 1s:ar-

Cranged to move on ways x, and: Wlll push the:
- slide w away from the lever «. If said end of
~ bar v 1s depressed, then the teeth on its lower
- edge,engaging with. slide: w, will, in the recip-
fI‘OG'ttIOIlb of v, pull the shde w qurd thes
*1ew,1fw |
. Thepin a"in the bm" 2:', extendmg mto the
E slo.t in m, is the means by which the notched

~end of v is raised and loweéred, the slot in m

.+ being made long enough to permit the vibra-
~ tions of pin @/, caused by the operation of the
eccentrie t. o

The slide w abuts against the end of a rack
marked §/, which 1s-fitted so as to shide freely,
and in bliding to turn a spur-gear, ¢/, the shaft
of whicl, by suitable  connections, WOI]{S the
valve of a steam- -engine, the gate of a water-
wheel, or the controlling device of any mech-
ambm.the speed of which it is desirable to
regulate.

On the slide w is hinged a latch, d’, which,
when placed over a projection, e, from the
rack &/, draws the rack in the same direction
in which the slide w 1s pushed by bar ».
And it may be here observed that the shaft of
¢’ 1s connected 1in a manner such that, suppos-
ing the gate of a water-wheel to be the object
| wntrollud thereby, it would be shut by the
pulling of rod » on the slide w, and opened by
the pllbhll] o of the same, so that, 1n case lateh
d’ should be dl%omlu,ted from the projection
¢/, 1n order that the water-gate might be closed
by hand, the regulator would by the abut-
ment of xllde w against the rack b, still be i in
condition to preveut incerease of Speed, though
not 1n such condition as to be able to main-
tain the normal speed. It i1sin this arrange-
ient of parts, which operates to free the gov-
ernor from 1its controlling action in one di-
rection, while its control is maintained in the
opposite direction that another part of my in-

vention-consists.

|

[ —

The pump-case: and the passag as leading .. .
fthereto and the case b, the cylinders, and =
passages therein, being ﬁlled with oil or.other -~
suitable flaid, m]d the mechanism the speed - .
of which is to be controlled being conneected . -
with the governor by belting onto the pulley
p, it 18 evident that the fluid in - the cases @ . .
and b will be cireulated with a veloeity corre-- - - .. .
sponding to the speed given to the pump, the
fluid-current, impinging against the bottomof

piston ¢ and passing 1t°5 sides, -or through. ... -

openings through it, will overcome its gravity .
when étihieév()lnciityfofz the eurrent is sufficient: = =
for that purpose, and will cause the pistone - . .
to rise in:its-cylinder, the fluid above ‘the - -~
piston and that moving beyond it passing . . .
through the opening A mto J, Emd thul(,e to iiiiieiioon

the: uﬂet of the pump.

- Rotation of shaft o reupme&tes the bar fu, S
'swlm,h; is nicely counterbalanced, as shown,
the notched: end of the bar ;bein;g: so eurved .
that it will reciprocate freely in: the opening . ... .. .
in the cross-head w between the plates // and

¢/, in whatever position' the bar.v»1s made to . .
assume by its eonnection with the piston e¢; 80

long as in that position the mechanism rans . =

at its normal speed ; but when the speed 1s -+
inereased the piston e, ascending, depresses: - -
the notehed end of bar » till it engages with -
¢’y moving the rack b/, this opemtmﬂ toshat . o
the. water-mte or ste:a,m valve with which iti1s
Decrease. of the normal speed . -
causes descent of piston ¢, this: elevating the = -
notched end of bar v till it engages with f* -

and pushes the rack b/ in a direction away -~ .. @
from the cases, this operating to open the said -

conmn e(:_md;

gate or valve.

- Such is the general opemtlon of the ma-
chine, it being substantially, so far as. de-
Scubed that of the apparatus shown in my

patent before referred to, exeept that the main

cylinder 1s 11(;tperfomted as therein described,
other and better means being herein supphed
for effecting all and more tha,n was effected
by the perforations of the ¢ylinder in my satd
patent.

In the construction shown in my aforesaid
patent the governing action was defective 1n
the same manner that the action of the com-
mon ball or centrifugal governors 1s defect-
ive—that is to say, that it requires not only an
increase of speed to close the valve or gate coun-
nected therewith, but to hold 1t closed, and a
decrease of speed to open and hold open such
valve or gate, the consequence being the con-
tinued vibration or change of speed above and
below the normal rate. |

But by the addition of the spring m, acting
to resist change of position in either direction,
together with the gradually-yielding spring-
holder, the operation of increase of speed ot
the mechanism is first to raise the main pis-
ton compressing the spring, the result being
the closing of a valve or gate; but to maintain
the main piston at the elevation required to

keep the gate closed does not call for the

maintenance of the speed required to raise
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~ the main piston, for the reason that the spring | ment from the mechanism driven by the mo-

', - “m, asserting its force to return to its normal | tive power, instead of giving such regular

position, raises the gradually-yielding piston movement to the lever % and bar v. In such

#, and, all the parts being then in equilibrinm, cases the gate or valve will be connected with

| the normal speed will be maintained till some | the lever «, or 1ts substitute, instead ot with
: ~ change in the condition of the applied forece or | the slide 2w, as herein shown. -

N gate partly opened or closed, while with any bottom of its stroke; and this change of the
centrifugal or ball governor, or with my hy- | gate is very quickly accomplished. Any vari-
draulic governor, as shown in my aforesaid | ation from the normal speed of the machinery-
patent, the speed has to be constantly kept | to be regulated, operating to change the speed
above thenormal rate to keep the gate or valve | of the pump, causes at once a change 1n the
closed, or below the normal rate to keep 1t position of the piston ¢, either compressing or
opell. | - .. elongating the spring n, according as the pis-
Referring again to the drawings, more par- | tou ¢ is raised or lowered, which spring, being
ticularly to Fig. 3, for a description of the | attached to a support which is practically for
operation of the piston fand the spring # upon | @ moment un vielding, prevents extreme move-
the main piston ¢, it will be seen that the pis- | ments of piston e. Said support, then yield-
ton £ cannot be moved freely upward any |ing ander the influence of the spring, gradu-
faster than thefluid can enter eylinder d to sup- | ally, as fast as the fluid can pass the gradu-
) ply the space left by such movement. There- | ated opening controlling the rate of its move-
fore the yoke m compresses spring » between | ment, brings all the parts of the governor into
it and the place where it is attached to the equilibrium, the spring » returning to its nor- -
- piston-rod f7; or if the piston ¢ descends, 1t mal condition as it movesits yielding support
will be seen that the piston f cannot descend | f /7. | |
faster thau the fluid can be forced out of the The first operation of any change of speed
; cylinder d, and that the spring n will be elon- from the normal one acting through the pump-
oated between the yokem and the place where driving mechanism is to quickly change the
it is fastened to f7. But in either case the | position of the gate to a close approximation
spring m will cause the piston f to move atter t of the position required to maintain the nor-
| the movement of piston e till f assumes its | mal speed, and the spring and its yielding
normal. position relative to e, and the time | support afterward operate to adjust or correct
which it takes to accomplish this is regulated | the position of the main piston, soas to make
by the position of the screw-plug k relative to | the slight changes needed in the position of
| the aperture (. - - the gate to maintain the correct nornal speed.
‘ The aperture i serves merely to let any fluid | By adjustment of the piece § the flow of the
which may leak past the piston f escape into fluid consequent upon movements of the pis-
the main cylinder ¢ when f moves upward. | ton j can make the rate of speed of such

o
g

of the work to be done occurs to change the

position of the main piston. Supposiung the
force of the motor to be decreased, or the
amount of work to be increased, causing a
retardation of speed and a conséquent lower-
ing of the main piston, this elongating the
spring n, the piston f, by the pull of the spring
in its effort to assume its normal condition,
will quickly assume its normal position, and,
the parts being then all in equilibrium, the gate
will remain in the position required to run the
mechanisin at its normal speed till changes in
the power applied or in the work done cause
another change in the position of the main
piston. Thus it will be seen that a uniform

speed may be maintained with the valve ‘or

But the operation of spring » is exerted not
alone on piston f; it acts at the same time on

piston e, its function being, primarily, to re-

store the position of the pistons fand e rela-
tive to each other after each disturbance or
change of the position of piston ¢, and when
said relation between the pistons is obtained
the mechanism regulated in speed thereby will
move at the normal rate of speed to which it
is adjusted, without regard to whether the
pistons e and f are at the top, middle, or bot-
tom.of thelr cylinders.

In some cases it may be desirable to impart

to the slide w the regular reciprocating move-

In iy invention the position of the governor
or the main piston e always bears a definite
relation to the position of the gate or valve
altimately operated thereby. though the work
of opening or closing such gate or valve 1s nob
performed by the governor itself, this merely
indicating when the work of opening and clos-
ing should be performed and causing it to-be
done. For example, if the governor-piston e
is midway between the top and bottom of its
eylinder, the gate with whieh it is connected
is, when properly adjusted, half opened, and,
as the piston e¢is raised or lowered, so respect-
ively is the gate lowered or raised, it being
fully closed when the piston e is at the top of
its stroke and fully opened when it is at the

movements whatever may be desirable.

The cylinder d might be entirely elosed and
an opening made in or on oune side of the
piston, so that the spring =, when not in 1ts
normal condition of freedom from stress, would
move the piston as fast as the fluid could pass
such opening, and the graduations of such
opening might be made in various ways more

or less convenient.

It is known that the ordinary ball-governor,
when controlling a valve, does not keep 1t un-
asnally closed unless the normal speed 18 not
only increased, but is keptatsuch inerease. S0,
too, the valve is not kept thereby unusually
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|

open unless the speed not only falls below the | passage capableof variation, when so arranged
normal rate, but remains below such rate, and | as that by such variation the rate of speed of
the work of operating the valve has to be per- | the movement of the piston under influence
formed by the governoritself. Wheresuch gov- | of its spring may be changed. | |

ernors have had appliances combined therewith 3. Combining a governor and theobject gov-
by which they were relieved from the labor of | erned thereby in such a manner that, while the
working the valve, and merely indicated when | connection between the governor and the gov-
the labor should be done and caused it to be erned object can be broken to prevent move-
done, then there has been no relation between | ment of the latter in one direction, the con-
the position of the valve and the position of | nection causing movement of the governed ob-

the governor. | | Ject in the reverse direction remains operative,
I claim— | sabstantially as shown and described.
1. The combination of a governing device - | |
- . o > : | ES E. GILLESPIE.
- with-the cylinder d, its piston f, and the spring JAMES E. G S J
n, or the equivalents of these, when arranged Witnesses: | | = -
to operate together substantially as specified. J. B. OROSBY, -

2. In combination with the foregoing, a | S. M. MCINTIRE.

i
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