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EDWARD THUNDERBOLT, OF CARLTON, VICTORIA.

'GOVERNOR FOR ENGINES.

- SPECIFICATION forming part of Letters Patent No. 610,250, dated September 6,1 898,
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—

To all whom it may concern: '
Beitknown that I, EDWARD THUNDERBOLT,
engineer, a subject of the Queen of Great

Britain, residing at Drummond street, Carl-
ton, in the Colony of Victoria, but at present

residing at 158 Woodlands road, Glasgow,
Scotland, have invented an Improved Gov-

~ernor for Engines, of which the followingis a

specification.

1The object of this invention is to provide._i
. a quick and smoothly acting governor Spe- -
cially applicable for use in controlling the

speed of marine engines, land engines, steam
or water turbines, and other motive-power

engines by regulating the supply of motive
- fluid to same. '
- cable for controlling electric motors or dy-
namos. It may in some cases be employed

The governor is also appli-

to regulate the speed of machinery by oper-
ating brake-gear. - A
- To make my invention clear, I will now re-
fer to the accompanying drawings, in which—

Figure 1 shows a vertical Section of an air-
pump employed in connection with my gov-
ernor. Nig. 2 is a vertical section of a gov-
erning or controlling eylinder connected with

the said air-pump. - Fig. 8 shows an electrical

contrivance for regulating the air-pressure

upon the piston in the said governing or con-

trolling eylinder. ' Fig.4shows a modification
of Ifig. 3. |
arrangement shown in Kig. 3, in which a me-
chanical device is used in place of the elec-

- trical as shown in that figure.

35
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‘C% set in motion by a pulley-wheel E, |
thereon and placed in communiecation, by a |

In the drawings, A represents one of the
cylinders of a pair of air-pumps, the piston C
ol which is operated by means of a piston-rod
C’ and connecting-rod C® from a crank-shaft

ixed

- belt,pitch-chain,or otherwise,with the shaftof

the engine the speed of which is to be regu-
lated. This pulley-wheel may be in the form

- of a spur or sprockef, wheel, or it may be in

45

the form of a compound wheel—that is, hav-

ing its central portion grooved out to form a
rope or belt pulley, the periphery of the wheel

-~ on one side of such groove being in the form
- of aspurorcog wheel and on the other side in

50

the form of a chain sprocket-wheel, so that
with such a wheel the means of communicat-
ing motion from the engine to the pumps

Fig. 5 shows a modification of the

without "alteration or addition thereto. I

‘employ pumps with short strokes and large

diameters in preference to long strokes and
small diameters. = If a small diameter and
long stroke are preferred, the piston-rods of

the air-pumps may be directly attached to the

cross-head pin of the engine or motor the
- |.speed of which is to be regulated; but if a
shorter stroke be required it may be driven

by an eccentric placed upon the main shaft

L

or by any suitable arrangement of levers or
otherwise. . | | | .
-~ The air from the air-pumps flows by a pipe

K to the governing-cylinder L. M is a pis-

ton having a rod M within such eylinder,
which is encircled by a spiral spring N under
compression, said spring being arranged to
keep forward the piston in the e¢ylinder until

the pressure of such ‘spring is overcome hy
‘the force of air entering by the pipe K act-
‘Ing on the front area of said piston M. The
piston-rod M’ may, if the design of the engine
permit, enter into the packing-glands of a

shut-off valve placed in the stéam-pipe of the

engine, or if the governor has, owing to local
peculiarities, to be placed at any considerable -
distance from the steam-pipe the piston-rod
M" of the governing-cylinder may have at- |
‘tached to it connecting links, levers, &e.; to
operate any suitable kind of regulating-valve
placed in the motive-fluid passage of the en-
gine or motor or for operating brake-gear or
‘a switch-lever in connection with an electric
‘installation.
by a pipe O to a pressure-regulating device,
‘which, in some cases, is used in connection
with my governor.
set in this

This cylinder L is connected

O® shows a safety-valve
pipe; . |

‘| which may be most convenient may be used
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TFig. 3 illustrates the apparatus employed

This pressure-con-

Is In communication with the pipe K: This

‘passage has an escape port or ports O', which
18 or are triangular in form; and said ‘pipe
terminates within a eylindrical box'Q, which
forms a slide-valye. - This valve is supported:
upon a screwed rod Q' -and the amount of

1n connection with the governor when same
18 required to control the speed of dynamos
through the medium of the engine of an clec-
tric-light installation.
trolling device consists of a rigid frame P,
‘which supports the pipe or passage O which
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opening of the triangular port O’ is controlled
by the said valve, which slides with its rod
Q'. The movement of this rod, and conse-
quently the escape of air through the port
O’, is controlled by a lever R, which has a
fulerum-standard R’ arranged to slide at its
top upon the fixed beam P and at its lower
end along the lever R. The sliding stand-
ard R’ is secured in the desired position on
the lever and fixed beam by means of thumb-
screws R* R3. The lever R turns upon pins

- R®, which are set in the bifurcated end of the
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- nuts or thumb-screws Q? and Q.

60

standard R’ and bear against the sleeve R*
The lever R has adjustably connected thereto
a magnet-core S, which is connected by a
universal joint at S8’ to a serew-rod .S°. The
height of such core is adjusted by the thumb-
screw S°. The core S is arranged to depend
partially into a coil 8% This coil issupported
upon a base-plate 5°, which carries the ter-
minals S¢ S5 to which the wires from the gen-
eral circuit or shunt of the dynamo are con-
nected. The coil 5% is provided with a mag-
netic plug 87, which assists to attract the core
S, and can be adjusted toward or away from

the said core by screwing it upward or down-

ward in the base-plate.

The lever R has a safety appliance con- |

nected therewith, which will automatically
act to operate the lever R, rod Q', and valve
Q, 80 as to close the port O’ and prevent the

escape of air from the pumps and so increase

the pressure upon the piston M within the
cylinder L and force said piston forward and
close or shut off the steam to the motor-en-
gine. This safety appliance consists of a
spring T', which is adjustably secured to the
lever I by a screw-rod and thumb-screws.
The opposite end of the sprlnn' 1S secured to
a slotted frame T". A pin or hook T® is ar-
ranged to project into the slot of this frame
and so support the lever through the medium
of the spring. This hook is pivoted at the
end of the fixed beam P and has a projecting
arm T% A vertical rod T?is adjustably se-
cured to the lever R and is arranged to en-
gage with the projecting arm T®, its distance
from such arm being adjustable by the thumb-
screws 1°.  The opposite end R of the lever
R is bifurcated, a branch of the fork passing
at either side of the rod Q' and between the
The bifur-
cated end of the lever may thus be adjusted
at the required height on the rod Q' by screw-

; ing the nuts Q° and Q* to the desired posi-

tlons on the guide-rod.

I’" is an arm projecting from the frame PP
and through which the lower end of the rod
Q' passes.

P? is
tightly against the rod Q’, so as to lock same

when required—as, for example, when not.

under control of the lever R.
Another device for locking the rod Q' in
position and limiting the travel thereof con-

sists of a serewed pin P? screwed into the

ouide-arm P’ and provided with a head P4

| and adjustable nut P~.

U of this cylinder.

by the air-pressure from the pumps.

a set-screw which can be screwed

‘trie contrivances is employed.

This pin P? and the
nut P% on it can be so adjusted that the nuts
Q3 Q* are held between the head P* and the
nut P, so that the rod Q, cannot move up
or down beyond the required predetermined
range.

By Jocking the rod Q' with the port O’ par-
tially open Lhe appliance may be employed
to control any desired uniform speed in mo-
tors or engines generally.

In the auanﬂ'ement shown in Fig. 4 the 1e-— |

ver R is dlspensed with and the core S of the
electromagnet or solenoid is connected di-
rectly with the rod Q', that actuates the valve
Q. In this case the weight of the valve Q,

rod Q', and core S 18 balanced by a spring Q°,.

the upper end of which bears against the ad-

justable nut Q*and the lower end against the
arm P’.
‘minutely the action and stroke of the spring

The spring Q° serves for &dJI]StII]W

Q%and valve Q. As in this arrangement the
lever R is dispensed with and the closing of
the port O’ has to be effected by the downward
movement of the core S and valve Q, the po-

sition of the port O'is reversed and the clos-
‘ing is effected by the upper edge of a slot Q°,

f01 med in the side of the Valve Q.
Fig. 5 shows the press ure-controlling device

‘designed particularly for use in marine en-
‘gines and arranged in such a manner that it
‘may be ad,]usted S0 as to obtain effi
‘tion under altered conditions—such as when
‘a vessel is traveling against a head sea,
-through a beam sea, or With a following sea.
In such arrangement the appliance consists
of the followmfr
‘nication by the pipe K with the air-pumps.
A slide-valve U”is set within such eylinder
U and controls the opening to the passage
'O, The valve U’ has attached to it a pipe
‘U?, which passes through a hole in the cover
| Tl;is pipe, between the
eylinder-cover U? and valve U’, has a spiral
‘spring U* encireling it, which keeps the said
valve in its forward position—that 1s to say,

cient ac-

A cylinder U is in commau-

toward the left in the figure—until overcome
U® are
stops to limit the travel in either direction of
the said valve. The pipe U? has a port U® of
triangular form, the amount of opening of
sald pmt being 1enlllated by an adjustable
plug U". This pluﬂ is connected by a rod U’

‘to the plug thumb-screw U, which screws
‘into the open end of the pipe U2,
‘an opening for the exhaust-air when thevalve

TU® shows

U’ is in its forward position. This contriv-
ance is employed on marine engines when

vessels provided with the governor are trav-

eling through beam or with following seas;

‘but when the vessel is traveling against a
‘head sea an appliance having parts similar

to those described in connection with my elec-
This consists

of the branch pipe O3 which is in communi-
cation with the cylinder U, and has a trian-
gular escape-port O, the opening of which 1s
{ controlled by a slide-valve Q in a manner
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~ similar to that already described -in connec- i strikes arm T3 and releases the hook T2 from

10

the motion of the slide-valve Q.

tion with the electrical appliances, Figs. 3
and 4. A sliding fulerum is employed simi-
lar to that described and marked R’ to RS,
Figs 3 and 4. It has the addition of a hang-
ing rod W, which is suspended from the le-
ver R and has a weighted ball W'. . This rod
W is arranged to slide on the lever with the
sliding fulerum-standard R’, soas to decrease

‘or increase the range of travel of .the bifur-

cated end of -the lever R, and consequently
The ball
W is vertically adjusted upon the serew por-
tion of its rod by the nut W2 The ball and
rod form a pendulum which will oscillate with
the motion of the vessel and so move the bi-

furcated end of the lever up and down, thus

20

operating the rod Q' and valve Q, so as to
- open or close the escape-port O'.’

The oscil-
lating motion of the pendulum will thus con-
trol the air-pressure upon the piston M in the
governing-cylinder L and cause it to act upon

- the throttle-valve lever, so as to anticipate

25

_30

and prevent any racing of the engine and

propeller during the pitching motion of the

vessel when traveling against a head sea.

The modus operandi of the invention is as
follows: Assuming the governor to be em-
ployed to control the engine or motor of an
electrie-lighting plant, the pressure-control-

- ling device illustrated in Figs. 3 and 4 would

beemployed and connected with the governor.
1he air-pumps, which receive their motion

- from the engine the speed of which is to be

35

regulated, will take in a supply of air and
‘discharge same into the pipe or passage K,

- and thenceto the governing-cylinder L. The

40
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- valve Q and open the port O'.

amount of escape of air through the port O,
and consequent pressure of the air upon the
piston M, is controlled by the increase or de-

¢rease of the amount of load or number of

lights in the system. For instance,if a num-
ber of lights in the circuit be suddenly
switched on a decrease of current will pass
through the solenoid-coil S4,and consequently
less attractive force will be exerted on the

core 3, thus allowing the spring T to act to

raise one end of the lever, so as to lower the
An increased
escape of air thus takes place through the
port O, and consequently a reduced pressure

is exerted upon the piston M, which will then-

move forward owing to the pressure of the
spring N, which encircles the rod N/, thus
actuating the said rod to open the throttle of
the engine or motor and cause an inerease of
speed of such engine, which will be communi-
cated to the dynamos. . With a switching off

of lights the reverse action takes place.

If the current be suddenly cut off from the.
circuit owing to breakage of belting or ecir-

cuib or any other cause, the safety appliance
shown in Fig. 3 will come into operation, so

as to prevent the racing away of the engine.
Insuch case the pull of the core S is relaxed,
and the spring T causes one end of the lever
Rtojump up and with it therod T which then

the frame T, thus causing that end of the

lever R to drop by the force of gravity and

so close the port O'. © The air-pressure on the

piston M is thereby increased and forces the

piston M and rod M’ back, completely shut-
ting the throttle-valve, so as to stop the en-
oine,. - | K o

@_In-the arrangement shown in Fig. 4 the

spring Q’ and port Q° act as a safety appli-

ance 1n the following way: When the electric

current is cut off and the pull on the core 8
‘ceases, the spring Q° causes the valve Q to

rise, and the lower edge of the port Q7 closes

the port O, and the engine is stopped by the
consequent movement of the piston M.

When my governor is employed on marine

engines, the pressure-controlling appliance

illustrated in Fig. 5 is employed. If the ves-
sel is traveling through a beam sea or with a

following sea, the port O' will be closed by |
the valve Q and valve-rod Q', being locked
by the set-serew P?or the locking-pin P2 The
air from the pumps will enter the eylinder U

by the pipe K, the plug U7 having been pre-

viously adjusted to allow the escape through
the port U® of a quantity of air equivalent to
that pumped by the air-pumps when working
with the engine running at the predetermined

80

Q0

95

maximum speed. As the ports U®are larger

in area than the port US, the air will escape.

through the former with no tendency to pass
up passage O behind the valve U’, and con-

jgele]

sequently no pressure is exerted on piston M.
The valve U'is at the same time held forward

by the spring U*, so as to prevent the passage
of air from the cylinder U directly to the pipe

O.
speed, more air will be immediately pumped
by the air-pumps than the escape at the port

U® will allow, so that the air acting against

the plug U”and valve U’ will force the latter
backward, so as to open the passage directly

~to the pipe O.  The air then produces a pres-
sure upon the face of the piston M in the.
‘governing-cylinder L and pushes the said pis-
ton M and its rod backward, so as to com-
pletely close the engine throttle-valve con-

nected with the said piston-rod M’, and when-
ever the engine attempts to race the piston

M in the governing-cylinder L will be imme-
diately forced back in such a manner as to
close the throttle-valve in the steam-pipe.

- The tension of the spring U* should be ad-

justed so that the slide-valve U’ will resist a-

greater pressure to the square inch than the
spring N in the governing-cylinder L. On
the engine returning to a normal speed the

slide-valve U’ will return forward owing to

If the engine be increased beyond such 105

110

115

I20

125

the reduced air-pressure in. the cylinder U,

thereby opening the passage from the pipe O
to the exhaust-port U®, which allows of ‘the

escape of air from the cylinder L. When,

I30 °

however, the ship is pitching, as in a head
sea, and the. screw comes out of water, the
pendulum W is broughtinto action and valve.
Q liberated, so as to be operated by the pen- -
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dulum, and port U’ is closed by the plug U7,

so that no air can pass that way from pipe K.

Then so long as the serew remains immersed

and the engines run at normal speed all the
air pumped by air-pumps escapes through
port O'; but if the stern of the ship rises so

~as to lift screw out of water pendulum W

IO

15

closes port O' by valve Q, and as the air
cannot then escape at O’ the pressure imme-
diately rises and acts upon the front end
of valve U’ and plug U’ moving them to
the right and opening passage from K to O,
but at the same time shutting passage Ir om
O to space behind valve U’. Air-pressure
then moves piston M in eylinder 1. and shuts
throttle-valve. Then when the ship goes
down at stern, so as to immerse screw again,

- the pendulum opens port O’ by valve Q, re-

20
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ducing pressure on face of valve U’ and plug
U7 and spring U*moves these toleft, shutting
passage from K to O, but opening passage O

to space behind valve U’, so that air in cylin-
der L escapes quickly through ports U8, and

piston M is moved back by spring N, opening
throttle-valve again quickly. DBy this means
no time 1is lost in getting steam into engines
again immediately the screw is sufficiently
immersed to utilize the power of the engines
without their racing.

It will be under stood that the action of the
governing devices above described is depend-
ent par tly upon variations in the supply, by
pumps driven at a speed depending upon that
of the engine to be governed, of operating
finid to the governing or eontro]ling cvlinder
and partly upon variations in the area of the
outlet for such fluid from the said governing
or controlling cylmder effected in the one
case by variationsin the electric current and
in the other by the fore-and-aft inclination
of the vessel relatively to a pendulum sus-
pended therein. |

The pendulum W may be used alone in ¢on-
nection with valve Q and outlet-port O with-
out the valve U'. In that case pipe K com-
municatesdirect through pipe O with the con-
trolling - eylinder L, and the regulation of
speed is dependent upon the variation of the
outlet-port O’ by the action of the pendulum
in the following way: When the vessel is on
an even keel or down at the stern, so that the
propeller is immersed, the valve Q is held or
operated by the pendulum W, so that the
port O allows all the air pumped by the air-
pumps to escape through it, and the piston M
in the controlling-eylinder Li is not moved,
and consequently the throttle-valve remains
wide open; but when the stern of the vessel
rises, so as to take the propeller more or less
out of the water, the pendulum W moves

- valve Q and closes port O' more or less and

prevents escape of air that way. Theair-pres-
sure then rises and piston M is moved in ¢cyl-
inder L so as to close the throttle-valve more
or less. Then when the stern of the vessel

—
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in the opposite direction, opening port O,
allowing air to escape, and spring N then
moves piston M, so as to open throttle-valve
again. It will be seen, however, that the es-
cape of the air through port O’ will be compara-
tively slow, consequently that the throttle-
valve will be reopened slowly, and therefore
the engines will not be able to maintain their
proper speed as the propeller becomes again

immersed. The valve U’ when used Obvlates

70

75

this, because a comparatively small escapeof -

air at O’ enables the valve U’ to move suffi-
ciently to the left to expose a comparatively

| large opening behind it to passage O, so that

'he air in the cylinder L escapes I'&pldl}
through such openings into annular space

atmosphere, enabling spring N toforce piston
M toward the bottom of the cylinder L. and

to open the throttle-valve quickly and before

there has been time for the air to escape at O'.

Having now particularly deseribed and as-
celtmned the nature of the said invention
and in what manner the same 1s to bé per-

formed, I desire to have it understood that I
am aware that it is not novel to employ as a

ooverning device for motive-power engines

an air or other pump, a controlling-cylinder

connected with the said pump, a piston 1n
such controlling-cylinder connected with the
throttle-valve of the engine, and a valve con-
trolling the outlet from the controlling-cylin-
der, and that I do not claim, broadly, such a
governing device; that I am also aware that
it is not novel to employ an electromagnet
for operating at the same time both an inlet
and an outlet valve in connection with the
controlling-cylinder of such a governing de-
vice, and that I do not claim an eleetroman'—
netic device acting in that manner, but only
an apparatus in which the eleetromacrmt op-
erates the outlet-valve alone, because I have
found that better results can be obtained by
leaving the area of the inlet-opening to the
contwlhnmcylmdel unaltered by variations
in the electric current after the sald inlet-
opening has once been properly proportioned,
and by varying the area of the outlet-open-
ing only by variations in the electric current;
and that I am likewise aware that it is not
novel to employ in connection with marine

engines a pendulum suspended in the ship

and adapted to move the throttle-valve of
the engine direct or through the intervention
of atmosphel ic pressure in conjunction with
the condenser-vacuum or by admitting steam
from the boiler to a relay-cylinder the piston
of which acts upon the throttle-valve, and
that I do not claim the use of a pendulum in
such manner; but that

What I do claim 1s

1. In agoverning device of the kind herein
described the combination with the control-
ling-eylinder of such device and the pump
operated by the engine for supplying air to

falls again the pendulum W moves valve Q | said cylinder, of a pipe or passage O having

30

| around U?and then thr ough ports U®into the
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~a port 0’ , aslide-valve Q, alever R connected

150}

with such valve and havinga sliding fulerum,
and a controlling device connected to said

lever R, substantially as and for the purpose

deserlbed

2. In a governing device of the kmd herein
described the combmatmn with the control-
ling-cylinder, of the pipe or passage O, hav-
ing port O, the slide-valve for said opening,
the lever connected to said slide-valve, means

- connected to said lever for moving the same

to vary the size of the valve-opening, and the
adjustable stops for limiting the movement
of the lever, substantially as deseribed.

3. In a governor for marine engines, the
combination with the controlling-eyliuder of

such device and the pump operated by the en-

gine for supplying air to said cylinder, of the

- pressure-valve casing connected with said

20

25

controlling-cylinder, an air-supply pipe con-
nection therefrom to the air-pump, the pres-
sure-valve therein, the second valve-casing
also connected with the air-supply pipe, a
valve therefor, a pendulum for operating the
same, and means for locking said Ia,st-named

b

in operation, substantially as deseribed.

4. In a governing device of the kind herein

deseribed the eombmatmn with the control-
ling-eylinder of such device of a pipe or pas-

sage O, a port O/, a slide-valve Q, a lever R
havmﬂ* a sliding standard R, a pendulum W |
and a ﬁxed beam P, subs‘mntlally as and for

the purpose. descllbed

5. In a governing device of the kind herein
described the eombmatlon with the control-
ling-cylinder of such device and the pump
operated from the engine for supplying air to

‘said eylinder, of a pipe or passage O, a port
O, a slide-valve Q, arod Q', aframe P, and a

locking-pin P?, with adjustable nut P°, and

the contr 01111110* device for operating the valve

Q, ubsta,ntlally as and Ifor the purpose de-
seribed.
In witness whereof 1 have hel eunto set my
h:;md in presence of two witnesses.
EDWARD TIIUNDERBOLT
Witnesses:
WiILLIAM HENRY BECK |
STEPHEN EDWARD GUNYON

| valve out of operation when the first valveis
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