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1o all whony it may concerm:

Be it known that I. WiLLIAM B. MASON,of
Boston, county of Suffolk, and State of Mas-
sachusetts, have invented an Improvement in
Governors, of which the following deserip-

tion, in connection with the accompanying

drawings, is a specification, like letters on the
drawings representing like parts.

My invention relating to a governor
steam-engines is intended as animprovement
on the governor for which Letters Patent No.
274,625 were granted to me March 27, 1853.
The governor is of that elass in which a liquid
is forced by a small pump connected with and
actuated by the engine to be governed, the
said pumped liquid controlling the throttle or
other valveof the engine togovern theamount
of steam or other finid pressure supplied to
the engine. In my former patent the gov-
ernor-pump was shown as comprising two ¢yl-
inders, the pistons of which were geared to-
cether so as to make theirstrokesin opposite
directions at the same time, and the entire
quantity of liquid forced at each stroke of the
pump acted upona diaphragm connected with
the throttle or other valve of the engine,such
a form of governor being especially adapted
to control the long uniform stroke of a direct-
acting engine or steam-pump.

The present invention consists, partly, 1in a
novel arrangement of the duects or passages
for the fluid of the governor, whereby only a
portion of the pumped fluid, capable ot being
varied and regulated,acts upon the diaphragm
or piston, the movement of which controls the
engine-valve, the pressure of the said fluid
on the said diaphragm or piston being af-
fected by the slightest change in the speed of
the governor-pump or engine, to thereby reg-
ulate the movement of the latter with extreme
delicacy. Thisresult is accomplished by con-
necting the chambers of the two single-acting
pumps of the governor so that a portion of
the fluid forced from one pump will be re-
ceived into the other, each of the sald pumps,
however, having an independent passage
leading to the valve-actuating diaphragm or
piston, which is thus always affected by a
force proportioned to that in the discharge-

50 passage of the pump that is then making 1ts

forward or forcing stroke.

for

The invention also consists in details of con-
struction of the apparatus whereby 1t 18
oreatly simplified and cheapened.

Figure 1 is a side elevation of a governor
embodying this invention; Fig. 2, a vertical
section thereof; Fig. 3, a horizontal section on

tion of the connecting-passage jbetween the
pump-chambers; and Fig. 4, a sectional detall
on line y, Fig. 2. .

The main body « of the governor 18 com-

posed of a single casting, having a bottom:

plate, b, and a cover or bonnet, ¢, bolted or
tfastened thereto in any suitable manner. The
main portion ¢ has near its lower end two op-

| posite tubular extensions or chambers, a’, the

inner ends, ¢, of whieh are bored accurately
in line with one another to fit the pump-
plunger d, which is thus adapted to recipro-

cate back and forth in the chambers ', the

ends of which when finished are closea by
suitable caps, ¢’ ¢'. The main portion @ also
has formed in it, preferably by coring, ducts
or passages e, leading from its lower to 1ts
upper portions, passing through each cham-

berd’, and near the upper end of the said case

a, branch passages ¢ lead from the said pas-
sages ¢ to a short cylindrieal chamber, f, 1n
the upper portion of the said case, 1n which
is fitted the piston k, provided with a rod, 7/,
passing out through the bonnet ¢ of the gov-

ernor, and operating, as will be described, to

control the valve of the engine. The pas-
sages ¢ are continued to the top of the casing
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line z 2, Fig. 2, showing, however, a modifica-
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a4 to enable a suitable tool to be inserted to |

bore sockets for the seats ¢ of the valves ¢/,

opening outwardly from the chambers «', to

permit the fluid to be forced therefrom into
the said passages ¢, which are subsequently
tightly closed by plugs k, so that the liquid
flows through the passages ¢’ into the cham-
ber 7 beneath the piston 2. The lower ends
of the passages e are also bored to form sock-
ets for the seats 4° of the valves 7, opening 1n-
ward to the chambers ¢, to permit the fluid to
be drawn from the lower portion of the main
chamber ¢ into the said chambers ¢/, the said
fluid standing a considerable distance above
the lower ends of the said passages e.

As thus far deseribed it will be seen that

| the chambers ¢/, with the plunger d and valves
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¢ 4%, constitute two connected single- acting |

- pumps, by which flnid is alternately foreced
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stroke of the governor-pump.
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1nto the chamber f beneath the piston A, the
sald chamber having an outlet, f/, controlled
by a valve, f% by which the fluid is returned
to the lower portion of the chamber «, the
operation being substantially the same as in
the former patent referred to for the part thus
far described.

In the apparatus deseribed in the former

patent it is essential that the liquid shall escape
from the chamber with the same average speed
with which it is forced into the said chamber
by the pumps, and such construction necessi-
tates considerable variation in the movement
of the piston or diaphragm controlling the
engine-valve, it vibrating more or less at each
In order to
reduce such variation in the movement of the
valve-actuating piston,so asto enabletheappa-
ratus to operate advantageously with all kinds
of engines, the pump-chambers«’ are connected
with one another by a duct or passage, m, pro-
vided with a controlling-valve, m’, through
which any desired portion of the liquid may
be forced directly from one chamber to the
other, the said valve m/, however, obstrueting
the flow, and thus causing a pressure in the
chamber «’, toward and into which the plunger
18 moving, so that a portion of the liquid will
be forced through the passage e ¢ into the
chamber f, tending to raise the piston .

As shown in Fig. 2, the connecting-passage
m, between the pump-chambers «', is within
the plunger d, and the valve m’/, controlling
the flow of fluid through the said passage, is
operated by a stem provided with a threaded
hub, m* having grooves or passages m?®, suffi-

cient for the maximurm flow of flnid that isto

pass between the chambers, and operating by
1ts rotation to move the valve m’ toward or
from 1ts seat, so as to increase or decrease the
flow of fluid. |

In order to enable the said valve to be op-
erated at any time without opening the cham-
ber ¢’ or stopping the operation of the gov-
ernor, the valve-stem is squared, as shown at
m', and enters asquared socketin a key-piece,
n°, that i1s free to rotate in the cap «* of the
chamber «', it being surrounded with suitable
packing and having asquared end, m® adapt-
ed to be engaged by a socket wrench or key
1nserted through an opening in the end of the
cap «'. The sald squared end mf is inclosed
within the cap, so as to prevent tampering
with the valve m/, and,if desired, thekey used
to engage and rotate the key-piece m®in order
to adjust the valve may be controlled by tum-
blers or any of the usual devices employed in
locks to prevent operation except by the
proper key. |

When there is no fear of the governor being
tampered with, the connecting-passage m may
be made as a tube,either within or outside of
the body of the governor, as shown in Fig. 3,
and the valve m' may be an ordinary plug-
cock.

e
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In the construction shown in Fig. 2 the stem
m* has a loose fit in the key-piece m® or the
latter is provided with small passages around 7o
the stem, asshown, to prevent the entrapment
of the fluid within the said key-picce as the
stem reciprocates thereon, and it is obvious
that instead of squaring the stem it may be
connected with the key-piece by a spline, the 75
essential point being that it is free to recipro-
cate in the said key-piece, but compelied to
accompany the said key-piece in. its rotary
movement. |

In operation, when the governor is running 8o
uniformly, the larger part of the liquid is
merely pumped back and forth through the
pipe m, a small portion passing through the
valves ¢" into the chamber f and returning
therefrom through the passage f”. 85

Any sudden acceleration of the plunger d

will immediately increase the pressure in the

chamber «’, toward which it is moving, and
will cause more fluid to enter the chamber 7,
thus raising the piston A, and at once check- go
ing the engine, the effect of the acceleration
being immediately transmitted to the piston

h and to the engine, and thus preventing any
Iinjury in case of a sudden reduction of the
load, as by the breakage of the main belt, or, g5
in case of a marine engine, by the propeller
rising out of the water. When the speed of -
the plunger d diminishes, the amount of liquid
that 1s caused to enter the chamber f 1s re-
duced, and the fluid flowing out of the pas- 100
sage f’ more rapidly than it is forced in per-
mits the piston 4 to descend, the power of the
engine being usually increased by the gov-
ernor somewhat more slowly and gradually
than it is diminished, the latter effect being
practically instantaneous.

The plunger d may be actuated by the en-
gine through any suitable connecting mech-
anism. * As herein shown, the said plunger is
provided with a guide-pin, d’, upon which a 110
ring, d’, surrounding the plunger d, slides ver-
tically, the said ring being pivotally connected
with a forked crank, ¢’, mounted on a rock-
shaft, d', extending out through the side of

[05

the casing ¢, and provided with a crank, d°, 115

the erank-pin d® of which enters a slot in a le-
ver, d', pivoted at one end to the casing o/,
and adapted to be connected at its other end
with some reciprocating part of the engine—
such, for instance, as the cross-head of the 120
piston-rod. The stem 7’ of the valve-actuat-
Ing piston acts upon a lever, A%, pivoted in a
bracket, #°, supported on the bonnet ¢ of the
apparatus, the said lever A’ being provided at
one end with a weight, /% to act in opposition
to the pressure of the fluid in the chamber f..

125

The lever 7*has an arm, 2° which may be con-

nected by a rod or link, 2% with the throttle-
valve, or with any suitable portion of the
valve-gear of the engine.

~When it 1s desired to give- the lever 7
greater steadiness of movement, it may be con-
nected with the rod p of a piston, p’, working
in & cylinder, »° pivoted in a portion of the
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bracket 7’ upon which the lever 4* 1s pivoted.
The cylinder p* will be filled with a fluid, and
the piston p’ will have a loose fit therein, or
be provided, as shown, with a small orifice,

s p’, which may be regulated by a screw, p.
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The bracket 7%, together with the lever A
and regulating-cylinder or dash-pot p° there-
on, may be turned about the bonnet ¢ In any
desired direction for greater convenience in

the connection of the lever d" and rod 71° with

the proper parts of the engine.the said bracket
being shown as threaded and held,when prop-
erly adjusted, by a check-nut, r. | -

It will be seen that the operation of the
ogovernor may be regulated by the valve m/
as well as by the valve /7 and that by means
of both valves the quickness of the governor
to respond to both increase and decrease in
the speed of the engine may be varied, it
being more sensitive to both kinds of change
in proportion as the valve f* is opened and

the one n is more nearly closed, but being

more steady in operation and none the less
sensitive to increase in speed 1n proportion as
the valve n is opened and the one f*1s more
nearly closed.

The piston h, by which the engine-valve is
to be actuated, is made with a chamber in its
under side, as shown in Fig. 2, in which air 1s
entrapped, forming a cushion for 1ts move-
mendt. |

Iclaim—

1. In a governor, the case ¢, constituting a
reservoir, provided with opposite chambers &'
and an upper chamber, f, and ducts connect-
ing the said chambers ¢’ with the one f, com-
bined with the plunger d, adapted to operate
in both the said chambers ', the valves 1n the
said ducts, and actuating mechanism for the
said plunger, substantially as described.

2. In a governor, the pump comprising two
chambers from which the fiuid is alternately

forced, combined with a duct or passage con-

necting the said chambers, and a chamber to

receive a portion of the fluid foreed by the

said pump, and mechanism actuated by the
sald fluid entering the said e¢hambeyr for con-

troliing the admission of steam to the engine,
substantially asand forthe purposes described.

3. The reciprocating pump adapted to be
actuated by the engine to be governed, and
comprising two chambers. from which the

pumped flnid is alternately forced, combined
with a duet connecting the said chambers and
controlling-valve therein, and the chamber
connected with the said pump-chambers hav-

ing an escape-passage and controlling-valve,

and mechanism actuated by the pumped liquid
for governing the valve of the engine, sub-
stantially as deseribed.

4. The reciprocating pump comprising the
chambers from which the pumped fluid is al-
ternately forced, combined with the plunger
working in both the said chambers and pro-
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vided with a passage connecting the said 65

chambers, and a valve controlling the flow of

fluid through the said passage, substantially

as described.
5. The reciprocating pump comprising two

“chambers from which the pumped fluid 18 al-

ternately forced, combined with the plunger
operating in both the said chambers and pro-
vided with a passage connecting them, and a
valve controlling the flow of fluid through the
said passage, and its key-piece adapted to be
operated from the outside of the chamber,
substantially as described. |

75

6. The main case constituting a reservoir

provided with pump-chambers ¢’ in line with
one another, combined with the plunger oper-
ating in both the said chambers, the crank
connected with the said plunger and inclosed
within the main case, and the rock-shaft ex-

 tending from the interior to the exterior of

the said case. adapted to be connected with

the moving parts of the engine or motor to be

ocoverned, substantially as described.

7. The main case constituting a reservoir
provided with pump-chambers ¢ in line with
one another, combined with the planger op-
erating in both the said chambers, provided
with a guide-pin, the ring having a sliding
movement thereon, and the crank pivotally

connected with the said ring, and a rock-shaft

connected with said crank and actuated from
the exterior of the case, substantially as de-
scribed. |

In testimony whereof I havesigned myname
to this specification in the presence of two sub-
seribing witnesses. | .
' WM. B. MASON.
Witnesses: | |
- Jos. I’. LIVERMORE,
- . B. J. NOYES.
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