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SPECIFICATION formine part of Letters Patent No, 672,142, dated April 16, 1901.
Application filed Mareh 13,1900, Serial No. 8,630, (Nomodel.

To all whom it may concern.:

Beitknown that I, FRANK LEONARD W HIT-
MORE, a subject of the Queen of Great Brit-
ain, residing at Belvedere, in the county of
Kent, England, have invented a certain new
and useful Improvement in Governors for
Regulating the Speed of Gas or Air Compress-
ors or Pumps, of which the following is a
specification.

The invention relates to an improvement
in governors for regulating the speed of gas
or air compressors or machines for pumping
water or other liquids, the object of same be-
ing to provide an apparatus which will regu-
late with certainty the speed of the compress-
ing-engine by the varying pressure of the com-
pressed gas or air, or in the case of pumping-
engines by the varying head of liguid to-be
pumped. The apparatus is adapted to act
directly upon the steam-supply in the case
of a steam-engine or to regulate the water-
supply in a water-motor, such as is frequently
used to drivea compressor or pump orto regu-
late the switech of an electric motor for the
same purpose.

The invention is illustrated in the accom-
panying drawings, in which—  °

Figure 1 is a sectional elevation of the ap-
paratus. Fig. 2 is a section at right angles
on line w w, Fig. 1. Fig. 3 is a sectional plan
on line « 2, Fig. 2. Fig. 41s a sectional plan
on line y 4, Fig. 2. Fig. 5 is a sectional ele-
vation on line z 2, Fig. 4; and Fig. 6 is a view
of one of the fly-ball arms of the governor
detached.

The apparatus consists of two main por-
tions—a speed-governor A of the fly-ball type
and a gas or air pressure governor B. This
latter consists of a eylinder 1, having a plun-
ger 2 connected by a pivotally-hung link 3
to a spring 4, secured in the cylinder. The
upper part of the plunger is connected by a
link 5 to a lever 6, pivoted at 7 and carrying
at its free end an adjustable link 8, connect-
ed to one end of a floating lever 9, pivotally
hung at 10 to an adjustable weighted lever 11,
the free end 12 of lever 9 being adapted to be
attached direct or by suitable connections to
the cut-off or switch mechanism of the engine
or motor driving the compressor or pump, SO
that any movement of this end of the floating

| lever 9 will regulate the speed of the engine
ormotor. Thelever1lispivoted to abracket
18 on the governor A and is connected at 14
to a collar 15 on a spring-box 16, surrounding
a spindle 17, supported in the casing 13 ot the
governor A, and which spindle is driven by
' a gear 19 or in some suitable way from the
engine or motor. In thebox 16, orit may be
a part serving the same function, and there-
fore equivalent thereto, is a spring 20, sur-
rounding the spindle 17, which at this point
has a shoulder 21, on which is supported a
sleeve 22, on the outside of which is carried a
spring 23, resting on a collar 24 of the sleeve,
which collar moves and is guided in the box
16. The spring is further retained in posi-
tion by a head 25, secured to shaft 17, said
| head carrying bracket-arms 26, on which are
pivotally mounted the weighted arms 27,
forming the fly-balls of the governor. The
arms are bell-cranked in shape and are ¢on-
nected to links 28, pivotally connected in turn
to lugs 29, cast on the box 16. The use of
| this link between the ball-arm and thespring-
box is an important feature, as the effect is to
| increase the effective leverage of the governor-
‘balls the further they fly out. The effect of
this link on the leverage of the ball can be
seen by comparing the distances marked ¢ in
Fig. 1, and d in Fig. 6, which show the ball at
the extreme inner and outer positions, respec-
tively. The same result may be obtained by
the use of a roller on the governor-ball arm
working-on an ineclined or curved plane on
| the spring-box, whichin this case isthe equiv-
alent of the link.

Returning to the pressure-governor B, the
eylinder 1, it will be seen in Figs. 4 and 95,
communicates with a ecylinder 30 by a pas-
sage 31, which may be closed or fully aper-
tured by a screw 32. Such cylinder 30 con-
tains a-plunger 33, carrying a weight 34,which
plunger is connected by a pivotally-hungarm
36 and link 35, whieh is pivoted at 37 with
the arm 3 of plunger 2, so that the spring 4
may also operate on plunger 33. The action
of the spring 4 may be regulated by adjust-
ing the tension on the spring by means of the
screwed rod 38.

The two cylinders 1 and 30 are kept full of
| 0il from a supply-tank, the surface of the oil
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in which is acted on by the air or gas pres-
sure, 39 being the pipe through which the oil
is foreced.

T'he weight 34 moving in its eylinder acts
as a cataract-piston, the flow of oil from one
piston to the other being regulated by the
screw 32, so that the speed movement of the
plunger 2 can be controlled. The weight may
be arranged, as shown, so that its leverage
helps the spring by balancing a portion of
the load due to the gas or air pressure acting
on the plunger, or it may be arranged so as
to increase the load on the spring.

Instead of the arrangement shown the
pivot-point 37 might be formed as a spindle
operated by a short arm from arm 3, such
spindle passing through a gland in the side
of eylinder1 tothe cataract-cylinder 30, which,
with its weight, might be separated from cyl-
inder 30.

It will be seen that the floating lever 9
has two centers 10 and 40, on which it can
move. When the point 40 acts as the ful-
crum, the movement of the leveris controlled
by the gas or air pressure only. Tor exam-
ple: Suppose that the gear that drives the
speed-governor were to fail,the lever 11 would
fall to its lowest position and remain there.
The point 10 would then act as the fulerum,
and the gas or air pressure rising, due to the
increased speed of the engine, would force
the plunger 2 up, and with it the innerend of
the floating lever 9, thus reducing the sup-
ply of steam and preventing the engine from
running too fast; or, again, suppose any of
the gas or air mains or receiver were to fail,
causing the gas or air pressure to drop, the
plunger 2 would then drop to its lowest point,
the point 40 would aet as the fulerum, and
the speed of the engine would be controlled
entirely by the speed-governor. |

Turning to the speed-governor it will be
seen that the centrifugal force of the revolv-
ing balls is made to lift the box 16 and sleeve
22 against a load made by compressing one
or both of the springs 20 and 23, the spring
20 being compressed against the under side
of collar 24 and the spring 23 against the
head 25. The collar 24 is held down by the
spring 23 on to the shoulder 21 of the spindle
17. The spring-box 16 is made with an in-
ternal shoulder 42, so that in the lift of the
governor this shoulder comes in contact with
the under face of collar 24 and preventsspring
20 being compressed any further, so that after
this takes place the remainder of the gov-
ernor lift is accomplished against the action
of the upper spring 23. This latter spring is
adjusted, so that the initial force exerted by it
is equal to or slightly greater than the foree
exerted by the lower spring when the shoulder
42 comes 1n contact with the collar 24.

T'he free length of the lower spring is made
less than the distance apart of the two faces
between which it is compressed when the
governor 1s in its lowest position, so that until
the governor has lifted the amount of this

672,142

| difference the lower spring does not begin to

be compressed and the centrifugal force of
the governor-balls has simply to overcome
the dead-weight of the spring-box and spring
and also that due to the counterweight and
unbalanced weight of lever1l. Thisamount
of dead-weight can be adjusted so that at a
very low speed of the governor the centrifu-
gal force of the balls will be sufficient to bal-
ance 1t and keep the top of the lower spring
just up against the collar 24, which speed
necessary to do this we may call the ‘“ mini-
mum working speed” of the governor. This
last pointis one of great importance, as it pre-
vents the nuisance of the engine continually
stopping when only a small quantity of gas
or alr 1s required to be used. For example:
Take the case of an air-compressor for driv-
Ing rock-drills in which the air is compressed
into a receiver from which the rock-drills
draw their supply. Suppose the compressor
to be running at its maximum speed—say
seventy-fiverevolutions per minute —with the
alr 1n the receiver at its normal working pres-
sure—say eighty pounds per square inch.
Now suppose all the rock-drills are shut off.
Theair-pressurein the receiver will rise, force
out the plunger 2, and the compressor will
run at a gradually-diminishing speed until it
reachesits minimum working speed, as above.
The small quantity of air now being com-
pressed will escape through the usual relief-
valves on the air-receiver, which are set to
blow off a few pounds above the working
pressure, and the compressor will be prevent-
ed from stopping, owing to the fact that di-
rectly it siows down below its minimum work-
ing speed thespeed-governor willdrop quickly
to 1ts lowest position, thus considerably in-
creasing the supply of steam to the com-
pPressor.

The advantage gained by having the ar-
rangement, of two separate springs, as de-
scribed above, can also be probably best un-
derstood from an actual example. Take the
case of an air-compressor working as de-
seribed above—i. e., its maximum working
speed seventy-five revolutions per minute.
T'he speed-governor will then be set, so that
at this speed the internal shoulder 42 on the
spring-box 16 will be just touching the collar
24, so that for any speed less than seventy-
fiverevolutions the balls will be acting against
the lower spring only. Now suppose the air-
main burst, the ecompressor would want to
race away; but by the time the speed had in-
creased to about eighty-two revolutions the
goverunor would have risen to its highest po-
sition against the resistance of the upper
spring 23, thus shutting off the supply of
steam and maintaining a safe speed. In the
governor fitted with one spring only the speed
of the engine would have to increase to about
one hundred revolutions before the governor
could have risen to its highest point and shut
ot the supply of steam. It might be sup-

| posed that a result could be obtained by the
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use of one long spring, which would be prac-
tically as good as that obtatned by the com-
bination of two springs, as described above.
This, however, is not so, as two points are
essential for correect governing: first, the
spring must be at its free length when the
governor is at or near to its lowest position;
second, a large spring-load is required when
the governor is at its highest position, so as
toobtain a great range of spring load through-
out the working lift of the governor.

The principal feature in the action of this
air-governor is the result obtained by the
speed and pressure governors working in com-
bination with each other, their combined ac-
tions overcoming the difficulty of governor
hunting that has been existent iIn governors
of other design up to the present.

A compressor varies in speed according to
the amount of air required or rock-drills in
use and may therefore be at any time from
zero to the maximum capacity. W hen steam
isemployed, the mean steam-pressure 1s prac-
tically constant, whether running at twenty
or seventy revolutions. The only diifference
in the steam-pressure would be due to the
higher velocity of steam and air through the
ports, which is trifiing. The pointof cut-off
is, however, not constant, as the boiler-pres-
sure may drop at any time, and in case of a
trip-gear engine the closing of the steam-
valves after they are tripped takes time.
This latter being the case, the point of cut-
off must be later when running at a slow
speed than when at a high speed in order to
produce the same mean pressure. Suppose
a compressor fitted with a governor which has
not this feature is running at twenty revolu-
tions and the tripping-pointin the steam-cyl-
inder is at twenty-five per cent. of the stroke,
the actual cut-off point would be almost di-
rectly after—say twenty-six percent. Inother
words, there would be a sharp corner in the
diagram, owing to the compressor running
slowly. Now supposing six.rock-drills are
put on, the pressure will begin to drop in the
air-receiver, and consequently the plungerin
the air-governor. This produces a later cut-
off and higher mean pressure. Theengineat
once increases in speed, and as it increases in
speed the mean pressure is still more 1in-
creased, owing to the actual cut-off point be-
ing extended, due to the higher speed. In
other words, the sharp corner becomes a
carve, starting from where the sharp corner
was. It will be therefore seen that the mean
pressure is doubly increased, and 1s conse-
quently more than required, which will drive
the air-pressure higher than is necessary in
the receiver or to a height above the required
pressure sufficient to extend the atr-governor
plunger and produce a cut-off point that will
oive less mean pressure. AS soon as the
mean pressure drops the engine slows down,
this time to a speed slower than 1s necessary,
due to same reason of double decreasing the
mean pressure. Thus the compressor keeps

| hunting. The facét that this governor has a
different position for every speed of the en-
gine entirely overcomes this difficulty.

In the case of a machine for pumping wa-
ter or other liquid the pressure-governor
would be in communication with an air ves-
sel placed close to the pump-cylinder. As
the pressure of air in this vessel would vary
directly according to the head of water being
pumped, the engins or motor driving the

pump would be regulated by the head against
; which the puinp was working.
What I claim 15—
1. In combination a gas or air pressure
| governor, & plunger carried thereby, a float-
ing lever connected to a speed-regulating de-
vice of a motor and controlled by said plan-
ger, a speed-regulating governor driven from
said motor, and a lever operated by said
speed-governor and carrying sald flioating le-
ver so that the speed-regulating device of the
motor may be controlled either by the speed-
governor or the gas or air governor or by the
two working together substantially as de-
scribed.
" 2. Thecombination with the arms of a gov-
erning device of a part carried by same, a
spring supported by said part and a part
against which the spring may be compressed,
the free length of such spring being less than
the distance apart ol the two parts so that
until the governor has lifted the amount of
this difference against the weight of the parts
the spring does not begin to be compressed
| substantially as described.

i

' 3. The combination with a gas or air pres-
| sure governor of a speed-governor, a box car-

ried by the lafter a spring in said box, asleeve
means for supporting same, a spring carried
by said sleeve compressible only after the
first has been compressed, ball-arms control-
ling the lift of the box, a lever connected to
the box and adapted to operate the speed-
regulating device of a motor and means for
controlling said leverfrom the gasor air pres-

| sure governor substantially as described.

.4. The combination in a gas or air pressure
governor of a cylinder for containing oil or
liquid, a weight adapted to work in same, a
further eylinder a plunger in the latter, a con-
nection between the plunger and this weight
said plunger being moved by the gas or air
pressure so that the weight acts as a cataract-
piston controlling the speed of movement of
the plunger substantially as and for the pur-
pose described.

5. The combination with a plunger of a gas
or air compressor governor of a floating lever
one end of which is operated on by said plun-
gor while the other end controls the speed-
regulating device of a motor, a pivoted lever,
one end of which carries said floating lever,
a spring-box of a speed-governor to which
the other end of the pivoted leveris connect-
ed and governor-arms by which the move-
ment of the spring-box is controlled, the ar-
| rangement enabling a slight increase in the
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speed of the governoroverits maximum work-
ing speed to raise the spring-box to its high-
est or cut-off position substantially as de-
seribed.

6. The combination with a gas or air pres-
sure governor and a speed-governor of a le-
ver controlled by the latter, and a floating le-
ver pivoted about centrally to the firstlever,
one end of the floating lever being controlled

10 by the gas or air pressure governor and the |

| other controlling the speed-regulating device

of the motor substantially as and for the pur-
pose described.
In testimony whereof 1 have hereunto set

my hand in the presence of two subseribing 15
‘witnesses.

FRANK LEONARD WHITMORE.
Witnesses: -

WALTER J. SKERTEN,
JOSEPH LAKE.
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