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My invention relates to hydraulic governing 
apparatus for rotating machinery, Such as prime 
movers, and it has for an object to provide appa 
ratus of this character which is versatile from the 
point of view of meeting different operating re 
quirements. 
A further object of my invention is to provide 

a pressure transformer governor with an in 
pedance device capable of being arranged to se 
cure standard or ordinary governing operation, 
sluggish or base load operation, and anticipating 
Operation where sudden load changes are en 
countered. 
A further object of my invention is to provide 

a governor providing for isochronous operation 
or a desired degree of speed correction adjust 
ment. 
A further object of my invention is to provide 

a transformer governor having impedance means 
With connections to secure standard, base load, 
anticipating and isochronous operations of the 
governor. 
A further object of my invention is to provide a 

governing mechanism including a pressure trans 
former, which utilizes a primary pressure to se 
Cure a Secondary or regulating pressure bearing 
predetermined relation to the primary pressure, 
together with a servo-motor for actuating the 
admission valve of a prime mover and including 
a pilot valve actuated by means of a relay, which, 
in turn, is operated by means including fluid 
under Secondary pressure coming from the trans 
former. - 
In the patent to Zelov, No. 1,966,841, July 17, 

1934, there is disclosed and claimed a pressure 
transformer and in my patent, 2009,417, July 
30, 1935, there is disclosed and claimed two types 
of transformer governors utilizing the principle of 
the Zelov patent, one type providing for antici 
patory operation, where sudden load changes are 
encountered, and the other type providing for 
sluggish or base load operation in order that fre 
quency fluctuations may be suppressed and the 
application thereof to the governor prevented. 
In accordance with the present invention, I pro 
vide a single transformer governor which may be 
readily adjusted, not only for anticipatory and 
base load operations, but also for standard and 
Speed-correcting operations as well. 
These and other objects are effected by my 

invention as will be apparent from the following 
description and claims taken in accordance with 
the accompanying drawings, forming a part of 
this application, in Which: 

Fig. 1 is a side elevational view showing a prime 

(C. 264-14) 
mover with my improved governor mechanism 
applied thereto; 

Fig. 2 is a fragmentary vertical sectional view 
showing the transformer governor and taken 
along the line II-II of Fig. 3; 

Fig. 3 is a vertical sectional view taken along 
the line III-III of Fig. 2 and showing, in addi 
tion to the transformer governor, the SerWO 
motor apparatus; 

Fig. 4 is a sectional view taken along the line 
IV-IV of Fig. 2; 

Fig. 5 is a sectional view taken along the line 
W-V of Fig. 2; and 

Fig. 6 is a diagrammatic view showing the pas 
sage connections for the pilot valve of the trans 
former governor. 

Referring now to the drawings more in detail, 
in Fig. 1, there is shown transformer governor ap 
paratus, at 6, controlling the admission valve. 
of a prime mover, for example, the turbine, at 
8, including a cylinder 9 and a rotor 0. 
The rotor O drives the impeller 3 (Fig. 3) to 

provide a source of fluid under preSSure for 
reversed flow impeller apparatus, such as dis 
closed and claimed in the patent to Bryant, No. 
2,035,689, March 31, 1936, the reversed flow im 
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peller apparatus including an Orifice 4 through 
which fluid under pressure is Supplied from the 
impeller. 3 to the pressure passage 5 in which 
the magnitude of pressure depends upon the ef 30 
fect of the inclined passage 6 formed in the 
rotor, the passage 6 providing for the escape of 
fluid against the centrifugal head of such pas 
sage, and, therefore, providing for maintenance 
of fluid under pressure in the pressure passage 5 35 varying substantially as the Square of the Speed . 
of the rotor, irrespective of fluctuations in the 
delivery pressure of the impeller 13, it only being 
required that the delivery pressure of the latter 
shall be sufficiently high and any excess of fluid 
escaping through the inclined passage 6. Fluid 40 
under pressure in the passage 5 is Supplied to 
the transformer governor, at 7, which provides 
a secondary or regulating pressure for actuation 
of the servo-motor, at 8, the latter being con 
nected to the lever 9 of the admission valve 7. 
The apparatus, at 6, preferably, includes a 

multiple part body 20 having passages, chambers, 
and cylinders formed therein, as hereinafter de-. 
scribed, and provided with a cover 2 through 
which the actuating rod of the servo-motor ex 
tends for connection to the valve lever 9 as shown 
in Figs. 1 and 3. 

Referring to the transformer governor, at 7, 
the stationary or body structure thereof is pro 
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vided with a chamber 22 connected to the pressure 
passage 5 and having its upper end closed by the 
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bellows 23, the upper end of the latter being con 
nected to the cover plate 24 and the lower end 
being connected to an abutment plate 25. A 
Spring 26 has its upper end connected to the 
abutment plate and has its lower end connected 
to the adjustable plug 27 carried by the threaded 
stem 28. By turning the stem in any suitable 
manner, the plug 2 may be positioned to secure 
a desired spring force or tension. The stem 28 
also has an abutment 29 engaged by the bell crank 

fulcrumed at 30a and which may be moved 
angularly about the latter by means of the push 
rod actuated either by means of the hand 
wheel 32 or the speed changer motor 33. Thus, 
by changing the spring force or tension by any 
of the means referred to, the governor may be adjusted. 
The abutment 25 forming a closure for the 

upper end of the pressure chamber 22 has thrust 
bearing engagement, at 35, with respect to the 
lower end of the piston 36 arranged in the cylin 
der 36a formed in the body structure, the piston 
being turned in any suitable manner, as by a 
turbine wheel 37, to avoid the effects of static 
friction. 
The Spinner piston 36 is provided with upper 

and lower piston portions 38 and 39. In neu 
tral, or cut-off position, the upper piston portion 
just laps the pressure port 40 and the lower pis 
ton portion 39 just laps the exhaust port or con 
nection 4. The piston is reduced between the 
piston portions 38 and 39, the reduction cooper 
ating with the cylinder 36a to provide a second 
ary or regulating pressure chamber or source 42. 
The pressure port 40 is supplied from any 

suitable source of fluid under pressure, for ex 
ample, by the passage 4.0a from the impeller 3 
and the exhaust port 4 is connected to the 
drainage apparatus. Fluid under secondary 
or regulating pressure is supplied from the cham 
ber 42 by the supply passage or conduit 44 to 
the servo-motor apparatus, at 8. The body 20 
is also provided with a passage 45 for connection 
to bleeder control mechanism where the gover 
nor is Supplied for a turbine of that type. 
From the apparatus so far described, it will be 

apparent that, if there is a change in primary 
pressure in the passage 5 incident to load 
change, the relationship of the force of such 
pressure and of the spring 26 acting on the abut 
ment 25 changes and the spinner piston is actu 
ated to bring about change in secondary or regu 
lating pressure and actuation of the servo-motor 
apparatus, at 8. 

Referring now to the servo-motor apparatus, 
at , in Fig. 3, there is shown a pressure cham 
ber 47 defined in part by upper and lower bellows 
elements 48 and 48a connected to an abutment 
plate 49, the upper bellows being of smaller 
diameter than the lower bellows and the abut 
ment plate, therefore, providing a pressure abut 
ment face forming a part of the enclosure of the 
pressure chamber 47 and providing for expan 
sible and contractible operation of the latter with 
upward and downward movement of the abut 
ment plate 49. A cup valve 50 is connected to 
the abutment plate 49 and it extends into the 
pressure chamber 5 supplied with fluid under 
pressure by an orifice 52 from the chamber 52a. 
communicating with the discharge of the im 
peller . 
The lower end of the Cup valves is normally 

closely disposed with respect to the upper end 

of the pilot valve 53 in the cylinder 54, the pilot 
valve having upper and lower piston portions 
55 and 56 normally covering pressure ports 57 
and 58 and an intermediate piston portion 59 
normally covering the exhaust port 60. 
The operating cylinder 6 has upper and lower 

admission and exhaust passages 62 and 63 con 
nected to the portS 64 and 65 formed in the cylin 
der 54. An operating piston 66 fits the cylinder 
6 and it is connected to a rod 67 whose upper 
end is pivotally connected to the lever 9. The 
rod 67 is also connected to a lever 68 fulcrummed, 
at 69, and having an abutment 70 which engages 
underneath the abutment 7, adjustably con 
nected, as by screw threads, to the stem 7 a. at 
tached to the upper end of the spring 72, the 
lower end of the latter being connected to the 
ring 73 whose upper surface is engaged by the 
abutment member 74 connected to the rod 75 
having a conical head 76 at its lower end which 
engages the seat 77 formed interiorly of the cup 
valve 50. w 

A spring 79 bears against the lower end of 
the pilot valve 53, the latter being positioned 
due to the opposed forces of Such spring and of 
the fluid pressure in the chamber 5. 

Normally, the pilot valve 53 occupies a neutral, 
or cut-off, position, the tendency of pressure of 
fluid to build up in the chamber 5 acting on 
the upper end of the pilot valve against the 
force of the spring 79 to provide for escape of 
fluid through the bore 53a to the drain. Ac 
cordingly, the position of the pilot valve 53 is 
determined by the cup valve 50, the position of 
the cup valve and the construction of the pilot 
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valve, providing for forces acting on the latter to 
cause it to follow the cup valve, constituting a 
relay arrangement. 

If there is a change in Secondary or regulating 
pressure supplied to the pressure chamber 47, 
the cup valve 50 moves with the result that the 
pilot valve 53 is caused to move; however, the 
force of the Secondary or regulating pressure is 
not used directly to effect such movement but 
actuates said relay Serving this purpose. 

If the cup valve moves down, then the effect 
of such movement is to restrict the escape of 
fluid from the chamber 5? with the result that 
pressure building up in the latter causes the 
pilot valve to move downwardly. On the other 
hand, if the cup valve rises, then the resistance 
to escape of flow from the chamber 5 decreases, 
lowering the pressure in the latter chamber and 
diminishing the force of such pressure acting on 
the upper end of the pilot valve 53, and the pre 
ponderating force of the Spring 79 causes the 
pilot valve 53 to move upwardly. 

Hence, the abutment 49, the cup valve 50, the 
pressure chamber 5, the upper end of the pilot 
valve 53, the orifice. 52, and the valve relation 
existing between the cup valve and the upper 
end of the pilot valve provide a relay utilizing 
Small changes in secondary or regulating pres 
sure force to control the application of pressures 
to the pilot valve 53 Such that the latter is moved 
as determined by the positioning of the cup 
valve 5 in consequence of change in secondary 
Or regulating pressure. 
Just as soon as the pilot valve 53 moves from 

neutral position, then the ports 64 and 65 are 
brought into relation to supply motive fluid to 
One end of the operating cylinder 6 and to ex 
haust from the other end thereof, thereby bring 
ing about movement of the operating piston 6, 
accompanied by movement of the lever 68 and 
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Consequent change in the force of the spring 72, ber 85, the valve 93 is closed to interrupt the sec 
the arrangement being such that, when the cup 
valve 50 is moved in consequence of change in 
secondary or regulating pressure, the operating 
piston will move until the force of the spring 72 
is changed sufficiently so that the latter force 
and the force of the secondary Orregulating pres 
sure acting on the cup valve will be in equilibri 
um with the cup valve in position for neutral 
position of the pilot valve 53. 
While the cup valve 50 for the servo-motor ap 

paratus has been described as having its posi 
tion determined by forces of the spring 72 and 
of the secondary or regulating pressure, it will 
be apparent that, if desired, other forces may be 
applied thereto. For example, there is shown a 
passage 8f extending within the lower bellows 
48a and which may be used for supplying bleeder 
pressure to the interior of the bellows where the 
governing mechanism is applied to a bleeder 
turbine. 
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Referring now to the features of the trans 
former governor providing for different types of 
Operation, namely, standard or ordinary opera 
tion, anticipating operation, sluggish or base load 
operation, or isochronous operation, the upper 
piston portion 38 of the piston valve 36 has an 
upper abutment face 83 closing the upper pres 
Sure chamber 85 and the lower piston portion 39 
has a lower pressure abutment face 84 closing 
the pressure chamber 86. A first passage 87 con 
nects the source of secondary pressure 42 with 
the upper pressure chamber 85 and it includes a 
needle valve 88. An accumulator 89 is connected 
by a second passage 90 to the upper pressure 
chamber 85 and it includes a valve 9. A third 
passage 92 is joined to the second passage 90 be 
tween its valve and the accumulator and is con 
nected to the Supply passage 44, the third pas 
Sage having a valve 93 therein. A fourth pas 
Sage 94 connects the secondary or regulating 
pressure Space or source 42 with the supply pas 
Sage 44 and it includes an adjustable needle valve 
95. 
With this arrangement of passages and valves, 

it will be apparent that the impedance effect of 
the accumulator 89 may be avoided altogether, 
as is the case for standard or ordinary operation; 
it may be exerted on the upper pressure chamber 
85 when anticipating governing is desired; or it 
may be exerted on the supply passage 44 for 
sluggish or base load governing. 

For standard operation, the valves 88 and 95 
Would be in full open position and the valves 9 
and 93 would be closed, this being the relation 
to secure application of secondary pressure to 
the upper abutment face 83 without lag or im 
pedance. If there is a change in primary pres 
Sure, the secondary pressure changes in conse 
quence thereof, the abutment or piston areas 25 
and 83 maintaining the pressures in fixed ratio 
for the reason that the force of primary pres 
Sure on the area 25 is balanced by that of sec 
ondary or regulating pressure on the area. 83. By 
suitable choice of areas, a change in primary 
preSSure may be accompanied by any desired 
magnified change in secondary or regulating 
pressure. 
For anticipating operation, which is desirable 

where large changes in load are encountered, the 
valve 88 is adjusted to provide a restriction be-, 
tween the Secondary pressure source 42 and the 
upper pressure chamber 85, the valve 9 is 
opened so that communication is established be 
tween the accumulator 89 and the upper cham 

Ond passage 92 and the valve 95 is opened. This 
adjustment of the valves subjects the upper 
chamber 85 to the impedance effect of the ac 
cumulator. - --, 

In Order that the impedance effect of the ac 
Cumulator may be exerted on the supply passage 
44, incident to sluggish or base load operation, 
further changes in the connections are effected, 
the valve 88 being opened, the valve 95 being ad 
justed, the valve 93 being opened, and the valve 
9 being closed, whereby restricted communica 
tion is established between the secondary source 
or chamber 42 and the supply passage 44 by 
means of the needle valve 95 and the accumulator 
is brought into communication with the supply 
passage by means of the second passage 92. 
The governor is also provided with a fifth pas 

Sage 96 connecting the upper pressure chamber 
85 and the lower pressure chamber 86, the pas 
Sage containing an adjustable needle valve 97 and 
a cut-off valve 98. A second accumulator 99 is 
connected to the passage 96 between the needle 
valve 97 and the lower chamber 86. To adjust 
the governor for isochronous operation, the valve 
98 is opened and the valve 97 is adjusted so as 
to provide for the application of the impedance 
effect of the accumulator 99 on the lower pres 
sure chamber 86, whereby a desired lag in the 
relation of the pressures in the upper and lower 
chambers 85 and 86 may be secured. In addi 
tion to opening the valve 98 and adjusting the 
valve 9, the valve 88 would be opened fully so 
that secondary or regulating pressure is supplied 
to the upper pressure chamber 85 without lag or 
restriction, the valves 9 and 93 would be closed 
to isolate the first accumulator 89 both from the 
upper chamber 85 and from the supply passage 
44, and the valve 95 would be fully opened. 
The Operation of the apparatus described is as 

follows: The turbine or prime mover provides, 
by means of the impeller f3, a source of fluid un 
der pressure, which source is used both for motive 
fluid purposes and for the purpose of deriving the 
primary controlling or governing pressure, as 
well as a source of pressure for lubrication where 
the fluid is lubricant, the primary pressure being 
supplied by the passage 5 to the pressure cham 
ber 22 whose upper end is closed by means of the 
movable abutment 25. The force of the primary 
pressure tending to move the abutment upward 
ly is resisted by means of the spring 26. The 
abutment 25 abuts the lower end of the spinner 
piston valve 36 by means of the thrust bearing 
35, the spinner piston valve being turned by a 
turbine element 37 in order to avoid the effects 
of static friction. The spinner piston valve co 
operates with the valve cylinder to provide a 
Secondary or regulating pressure source 42 which 
is placed in communication either with the pres 
Sure port 40 or with the exhaust connection 4 
in order to bring about change in secondary O 
regulating pressure. / 
Other means must be employed in connection 

With the pilot valve if the secondary or regulat 
ing pressure is to be changed as determined by 
the change in primary pressure. Accordingly, 
the first passage 87 provides for the supplying 
of fluid under secondary or regulating pressure 
from the source or chamber 42 to the upper pres 
Sure chamber 85 under all conditions of opera 
tion, the passage providing for the application of 
pressure to the upper piston face 83 in opposi 
tion to the primary pressure, that is, if there is 
an increase in primary pressure, causing upward 
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4 
movement of the abutment 25 and consequent 
upward movement of the spinner piston, the 
Secondary or regulating pressure increases due 
to the pressure port being placed in communica 
tion with the secondary pressure source 42, but, 
with increase in secondary or regulating pres 
sure, the force applied to the upper piston face 
83 increases with the result that equilibrium of 
the Spinner piston is restored with the latter in 
neutral position. 

If the valve 88 is adjusted and the accumulator 
89 is connected to the upper pressure chamber 
85, the Secondary source or chamber 42 being in 
Open communication by means of the passage 94 
with the supply passage 44, then change in pres 
sure in the upper chamber 85 will lag with re 
Spect to changes occurring in the chamber 42 
with the result that sufficient over-travel opera 
tion of the spinner piston will occur to secure 
anticipating operation. 

For standard operation, the accumulator 89 is 
isolated both from the upper pressure chamber 
85 and from the supply passage 44 by closure of 
the valves 9 and 93, the secondary chamber or 
Source 42 being in full communication with the 
upper pressure chamber 85 by means of the open 
passage 87 and with the supply passage 44 by 
means of the open passage 94. 
Where base load governing is desired and the 

imposition of frequency fluctuations on the gov 
ernor are to be avoided, then full communica 
tion of the secondary pressure source or cham 
ber 42 with the upper chamber 85 is established 
by means of the passage 87, the valve 88 being 
fully Open, the accumulator 89 is isolated from 
the upper pressure chamber 85 by closure of the 
Valve 9, communication of the secondary pres 
Sure Source or supply 42 by means of the passage 
94 with the supply passage 44 is restricted by 
adjustment of the needle valve 95, and the im 
pedance effect of the accumulator 89 is exerted 
On the supply passage 44 by opening the valve 93. 
For isochronous operation, the apparatus is ar 
ranged as hereinbefore described for standard 
Operation, that is, with a change in load, the sec 
ondary or regulating pressure supplied by the 

Sion Suitably to the new load; however, with this 
arrangement, some change in speed is inherently 
necessary. Therefore, in addition to features 
providing for the standard arrangement, the gov 
ernor includes additional features for correction 
of the Secondary or regulating pressure so that 
the Speed may be. wholly or partly corrected or 
compensated at different loads. 
More particularly, for isochronous operation of 

the apparatus, the valve 88 is opened so that 
fluid under secondary pressure is supplied 
through the passage 87 to the upper pressure 
chamber 85, the accumulator 89 is isolated both 
from the chamber 85 and the supply passage 44 
by closure of the valves 9 and 93, the valve 95 
is opened to establish full communication by 
means of the passage 94 between the secondary 
pressure source or chamber 42 and the supply 
passage 44, and the valve 98 is opened and the 
valve 97 is adjusted so as to provide for re 
stricted communication between the upper and 
lower chambers, the accumulator 99 exerting its 
effect on the lower chamber. 

Preferably the valve 98 is arranged, not only 
to open and close the passage 9 as already de 
Scribed, but also to control communication of 
the lower chamber 86 with a drainage passage 
f00. To this end, in Fig. 5, the valve 98 is shown 

2,224,821 
as being of the reciprocatory piston type and 
has piston valve portions of and O2, the piston 
valve portion of being arranged to open and 
close the passage 96 and the piston valve portion 
02 being arranged to close the drain passage 5 
00. With the piston valve portion of in the 

position closing the passage 96, the passage 03 
formed in the piston valve affords communica 
tion of the lower chamber 86 with the drain 
passage 100; and, with the piston valve portion 
of moved so as to fully open the passage 96, the 

piston valve portion f O2 closes the drain passage 
00. The spacing of the piston valve portions 
of and O2 to control the passages in the man 

ner stated also makes it possible to secure par 
tial opening of the passage 96 and partial Com 

O 
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munication of the lower chamber 86 with the 
drain, with the result that the pressure supplied. 
from the upper chamber 85 is reduced and only 
part correction in speed is obtained. Further 
opening of the piston valve portion of will bring 
the pressure in the lower chamber 86 closer to 
that existing in the upper chamber 85 until the 
valve, at 98, is fully opened, in which position, 
the piston valve portion iO2 of the valve closes 
the drain and the pressure in the lower cham 
ber will equal that in the upper chamber, there 
by obtaining full isochronous operation. 
The secondary or regulating pressure supplied 

to the passage 44, in accordance with any of the 
modes of effecting governing operation, is fur 
nished to the pressure chamber 47 of the relay 
device for securing operation of the pilot valve . 
or servo-motor, the arrangement being such that 
the secondary or regulating pressure does not is 
move the pilot valve directly but merely changes 
the relationship of forces acting thereon so that. 
differential forces are brought into play to bring 
about movement of the pilot valve, with the 
result that the servo-motor is quite sensitive to 40 
small changes in secondary or regulating pres 
sure. In other words, a change in secondary or 
regulating pressure applied to the abutment 49 
brings about either upward or downward move 
ment of the cup valve 50 and the pilot. valve 53 
moves in consequence of the change in pres 
sure relation of the pressure in the chamber 5 
and the pressure of the spring 79, with the result 
that the balanced relation of forces acting on the 
pilot valve is temporarily disturbed and the lat 
ter moves, movement of the pilot valve following 
that of the cup valve, movement downwardly be 
ing secured by the force of pressure in the cham 
ber 5 preponderating over that of the spring 9 
and upwardly due to preponderance of the spring 
force over the fluid pressure force. 
With movement of the cup valve 50 in conse 

quence of change in secondary or regulating pres 
sure due to load change of the turbine, the oper 
ating piston 66 is caused to move to change the 60 
position of the admission valve, and, at the same 
time, the force of the spring T2 is being changed, 
this movement continuing until the force of the 
spring 72 and that of the secondary or regulating 
pressure supplied to the cup valve are in equi 
librium with the latter in position for neutral 
location of the pilot valve 3, at which time, the 
admission valve will be in suitable position for the 
changed load. 
Standard, anticipating, and base load opera- 70 
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tions are similar in the respect that a percentage 
of regulation is required for operation of the ap 
paratus from no load to full load, that is, at full 
load, the speed is slightly less than at no load, 
these operations being different in other respects, 75 
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the anticipating operation being used where large 
load changes are encountered to bring about over 
travel of the spinner piston valve and consequent 
Over-travel of the admission valve so as to an 
ticipate the change in load in the direction of 
change. In the case of base load or sluggish op 
eration, the only effect is to place the impedance 
of the accumulator 89 on the supply line 44 so 
as to suppress frequency fluctuations and pre 
went the latter from being impressed on the gov 
ernor. In the case of isochronous operation, the 
turbine operates at the same speed at all loads, 
because the upper and lower piston areas 83 and 
84 are equal, the force of the spring 26 is fixed, 
and the only other factor is the force of the pri 
mary pressure. Hence, to be in equilibrium, the 
primary pressure must be restored to its normal 
value corresponding to a constant speed. The 
only effect of the restriction in the passage 96 
and the accumulator 99 is to introduce an im 
pedance effect acting on the lower chamber 86 
during the transient stage of going from one 
load to another, there being a temporary speed 
change followed by final adjustment of the appa 
ratus to restore the speed of the turbine to its 
normal value at the new load. Isochronous op 
eration is a special case of speed adjusting or 
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correcting operation in which full speed correc 
tion or adjustment is made incident to load 
changes. As already pointed out, the valve 
means 98 may be manipulated so as to secure 
Speed correction to any desired extent and to 
render speed correcting operation effective or in 
effective. If such valve means is adjusted to in 
terrupt the passage 96 and to afford communica 
tion of the lower pressure chamber 86 with the 
drain, then the speed correcting arrangement is 
ineffective, the governor being operable only for 
Standard, anticipating, and base load conditions; 
and, if the valve means is adjusted so as to afford 
communication between the upper and lower 
pressure chambers, then the speed correcting ar 
rangement is effective, the extent of speed cor 
rection being determined by adjustment of the 
valve means to vary the extent of communica 
tion of the lower chamber with the drain, re 

() 
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striction of the latter communication resulting 
in greater and greater speed correction until, 
with communication of the drain entirely inter 
rupted, isochronous operation is secured. The 
valve means 98 makes it possible to change from 
an ordinary operating condition, such as stand 
ard operation, to isochronous operation without 
stopping the turbine. Assuming that the turbine 
is running under standard operation, then, to ef. 
fect change therefrom to isochronous operation, 
it is merely necessary to adjust gradually the 
valve means, at 98, so that speed correction is 
gradually increased until full correction, corre 
Sponding to the isochronous condition, is secured. 

If it is desired to effect a speed change adjust 
ment of the governing apparatus, this is done by 
adjusting the force of the spring 26 by any of 
the means illustrated. . 
While I have shown my invention in but one 

form, it will be obvious to those skilled in the art 
that it is not so limited but is susceptible of 
various changes and modifications without de 
parting from the spirit thereof, and I desire, 
therefore, that only such limitations shall be 
placed thereupon as are specifically set forth in 
the appended claims. 
What I claim is: 
1. In a governor for prime movers of the type 

having an admission valve operated by pressure 

erning force due to a change in load and speed 

direction as the governing force to replace the 

that, when the governing force changes, the reg 

application of regulating pressure gradually to 

5 
responsive means to control the supply of en 
ergy thereto, means for obtaining governing 
force varying as a function of the speed of the 
prime mover, a device for supplying fluid under 
regulating pressure to said pressure-responsive 5 
means and including means movable in response 
to change in governing force to change the regu 
lating pressure in the same direction as the gov 
erning force, means for applying the regulating 
preSSure to the movable means so as to balance 
the governing force, whereby a change in govern 
ing force due to a change in load and speed of 
the prime mover is followed by a change in regul 
lating pressure in predetermined ratio thereto, 
and means for applying the regulating pressure 
gradually to said movable means so as to be ef 
fective in the same direction as the governing 
force, thereby temporarily changing the regu 
lating pressure so as to operate the admission 
valve for speed correction of the prime mover 
allowing the gradually changing regulating pres 
sure effective in the same direction as the gov 
erning force to replace the action of the latter 
On Said means to secure pressure balance with 
the prime mover speed corrected and the gov- 25 
erning pressure restored to its normal value. 

2. In a governor for prime movers of the type 
having an admission valve operated by pressure 
responsive means to control the supply of en 
ergy thereto, means for obtaining governing 30 
force varying as a function of the speed of the 
prime mover, a device for supplying fluid under 
regulating pressure to said pressure-responsive 
means and including means movable in response 
to change in governing force to change the regul 
lating pressure in the same direction as the gov 
erning force, means for applying the regulating 
pressure to the movable means so as to balance 
the governing force, whereby. a change in gov 
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40 
of the prime mover is followed by a change in 
regulating pressure in predetermined ratio there 
to, means for applying regulating pressure grad 
ually to the movable means in the same direction 
as the governing force, thereby temporarily 45 
changing the regulating pressure so as to oper 
ate the admission valve for speed correction of 
the prime mover and allowing the gradually 
changing regulating pressure acting in the same 

action of the latter on said movable means to 
the extent of speed correction, and means for 
varying the ratio of the gradually applied pres 
sure to the regulating pressure to vary the extent 
of speed correction. s 

3. In a governor for prime movers of the type 
having an admission valve operated by pressure 
responsive means to control the Supply of en 
ergy thereto, means for obtaining a governing 
force dependent upon prime mover speed; means 
for obtaining fluid under regulating pressure and 
for supplying the latter to the pressure-respon 
Sive means and including an aggregate which is 
movable to change the regulating pressure; 
means providing a biasing force acting on the 
aggregate; means for applying governing force 
to the aggregate in opposition to the biasing 
means; first means providing for the applica 
tion of regulating pressure to the aggregate so 

65 

70. 
ulating pressure changes until the change in reg 
ulating pressure balances the change in govern 
ing force; and second means providing for the 

the aggregate and in the same direction as the 
M 
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governing force, thereby temporarily changing 
the regulating pressure so as to operate the ad 
mission valve for speed correction allowing the 
gradually changing regulating pressure acting 
in the same direction as the governing force to 
replace the action of the latter in opposing said 
first means when the speed of the prime mover is 
corrected and said first and second means are in 
balance. 

4. In a governor for prime movers of the type 
having an admission valve, means providing a 
first force varying as a function of the prime 
mover speed, a transformer providing a regu 
lating fluid pressure, and a device responsive to 
regulating fluid pressure for controlling the ad 
mission valve; said transformer including an ag 
gregate movable from a neutral position, in one 
direction, to increase the regulating fluid pres 
Sure, and, in the other direction, to decrease such 
pressure; means providing for application of said 
first force to the aggregate; biasing means apply 
ing a second force to the aggregate in opposition 
to the first force; means providing for applica 
tion of a third force to the aggregate in a direc 
tion opposed to that of said first force and de 
pendent upon the regulating fluid pressure; 
means responsive to change in regulating fluid 
pressure incident to change from one load con 
dition to another to provide a fourth force op 
posing the third force; and means providing for 
adjustment of said fourth force so that it may 
be equal to or less than the third force for each 
load condition, 

5. In a governing system for a prime mover 
having an admission valve and a pressure-re 
Sponsive device for controlling the position of 
the admission valve, of provisions for supplying 
regulating pressure to the pressure-responsive 
device to effect adjustment of the admission valve 
to meet a change in load with a small change in 
Speed of the prime mover; said provisions com 
prising an element movable from neutral posi 
tion, in one direction, to increase the regulating 
preSSure, and in the other direction, to decrease 
the regulating pressure; means for developing a 
governing force dependent upon prime mover 
Speed and for applying said force to said element 
in the direction of movement thereof; means for applying a biasing force in opposed relation to 
the governing force; and means for applying to 
the element a third force dependent upon regu 
lating pressure and in opposed relation to the 
governing force, whereby, with a change in load, 
the admission valve is adjusted until the change 
in third force balances the change in governing 
force; and provisions for effecting further ad 
justment of the admission valve for speed ad 
justment of the prime mover and comprising 
means for. applying to said element and in the 
Same direction as the governing force a speed 
adjusting fourth force dependent upon the regul 
lating pressure; means for rendering the last 
named means effective or ineffective and for se 
curing any desired ratio of fourth force to third 
force over the range from zero to unity; and 
means for effecting gradual change in said 
fourth force relative to change in said third force 
to cause movement of said element and further 
change the regulating pressure to effect further 

O adjustment of the admission valve until the 
prime mover speed is changed suficiently to 
change the governing force an amount equal to 
the change in the fourth force. . 

6. The combination with a machine having a 
pressure-responsive controlling device, of means. 

sure. 
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providing a force dependent upon an operating 
characteristic of the machine, means providing 
a biasing force, means providing fluid under reg 
ulating pressure and for supplying the latter to 
said pressure-responsive controlling device, the 5 
last-named means including an element acted on 
by said forces and movable in response to change 
of the first force to change the regulating pres 
sure, first means including a piston area for 
applying regulating pressure to said element So 
that changes in such pressure are applied con- . 
currently as they occur, second means including 
a piston area for applying regulating pressure 
to said element in opposed relation to Said first 
means, and means cooperating with Said second 
means to secure delayed application thereby to 
said element of changes in regulating pressure. 

7. In a governor for prime novers of the typc 
having an admission valve, a pressure-responsive 
device for operating the admission valve, means 
providing a governing force dependent upon prime 
mover speed, means providing a biasing force, 
means providing fluid under regulating pressure 
and for supplying the latter to said pressure-re 
sponsive device, the last-named means including a 
piston valve acted on by said forces and movable 
in consequence of change of governing force to 
change the regulating pressure, Said piston valve 
having first and second piston areas with the 
first area facing in the direction of the govern 
ing force, means for applying fluid under regul 
lating pressure to the first and Second piston 
areas, and means cooperating with the last 
named means to provide for delayed applica 
tion of changes in regulating pressure to the 
second piston area. 

8. In a governor for prime movers of the type 
having an admission valve, means providing a 
governing force dependent upon an operating 
condition of the prime mover, a transformer pro 
viding a regulating fluid pressure, and a device 
responsive to regulating fluid pressure for con 
trolling the admission valve: said transformer 
including an element movable from a neutral 
position, in One direction, to increase the fluid 
pressure, and, in the other direction, to de 
crease such pressure; means providing for the 
application of said governing force to the ele 
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ment in the path of movement thereof; biasing 
means exerting its effect on the movable ele 50 
ment in opposition to the governing force; op 
posed and equal first and second piston areas for 
the movable element; said first piston area fac 
ing in such a direction that pressure applied 
thereto exerts a force on the movable element 
in the same direction as the biasing means; 
means for applying regulating fluid pressure to 
the first piston area; and means responsive to 
change in regulating fluid pressure incident to 
change in load to provide for the application to 
the second piston area of fluid under pressure 
which is equal to or less than the regulating pres 

55 
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9. The combination with a machine having a 
fluid pressure responsive controlling device, of . 
means providing a force dependent upon speed of 
the machine; means for transforming said force 
into fluid under regulating pressure and includ 
ing a movable aggregate; said aggregate com 
prising a movable abutment subject to said force, 
biasing means acting on the abutment in opposi 
tion to said force, and a piston valve abutting 
said abutment; means for imparting spinning 
motion to the piston valve; means including a 
first piston area for applying to the piston valve, 
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and in opposition to said force, changes in reg 
ulating pressure concurrently as they occur; 
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means including a second piston area for grad 
ually applying to the piston valve, and in the 
Same direction as said force, changes in said 
regulating pressure; and means for supplying 
fluid under regulating pressure to said device. 

10. In a governor for prime movers of the type 
having an admission valve, means providing a 
governing pressure varying as an operating char 
acteristic of the prime mover, a transformer pro 
viding a regulating fluid pressure; a device re 
Sponsive to regulating fluid pressure for con 
trolling the admission valve; said transformer 
including an element movable from a neutral 
position, in one direction, to increase the regu 
lating pressure, and, in the other direction, to 
decrease Such pressure; first, second and third 
abutment areas for the movable element; the 
second and third areas being equal and facing 
in opposite directions with the first area facing 
in the same direction as the third area; means 
for applying fluid under governing pressure to 
the first area; biasing means exerting its effect 
on the movable element in opposition to the gov 
erning pressure, means providing first and sec 
ond pressure chambers for the second and third 
areas, respectively; means for supplying fluid 
under regulating pressure to the first chamber; 
means providing a passage connecting the first 
and second chambers, orifice means for said 
passage; and an accumulator communicating 
with said passage between the orifice means 
and the second chamber. 

11. In a governor for prime movers of the type 
having an admission valve, means providing a 
governing pressure varying as an operating char 
acteristic of the prime mover, a transformer pro 
viding a regulating fluid pressure; a device re 
Sponsive to regulating fluid pressure for con 
trolling the admission valve; said transformer 
including an element movable from a neutral 
position, in one direction, to increase the regul 
lating pressure, and, in the other direction, to 
decrease such pressure; first, second and third 
abutment areas for the movable element; the 
first and second areas facing in opposite direc 
tions and the second area facing in the same 
direction as the third area; means for applying 
fluid under governing pressure to the third area; 
biasing means exerting its effect on the movable 
element in opposition to the governing pressure; 
means providing first and Second pressure cham 
bers for the first and second areas; means for 
Supplying fluid under regulating pressure to the 
first chamber; passages for connecting the first 
and second chambers and for draining the sec 
ond chamber; orifice means for the passage con 
necting the chambers; an accumulator commu 
nicating with the connecting passage between 
the orifice means and the second chamber; and 
valve means providing for opening and closing 
of Said paSSages. w 

12. The combination with a machine having 
a control element, of governing mechanism in 
cluding means providing a governing force: 
means Operated in response to fluid pressure to 
position said control element and including a 
Supply pasage: means providing pressure supply 
and exhaust connections: means for transform 
ing governing force changes into pressure 
changes and comprising a pressure control valve 
aggregate including a control valve movable in 
opposite directions to provide, in cooperation 
with said connections, a source of fluid under 

transformed pressure for said supply passage: 
means for biasing the aggregate to move the con 
trol valve in one direction: means for applying 
said governing force to the aggregate to effect 
movement of the control valve in the other di 
rection: means providing a pressure chamber 
closed by a movable pressure abutment opera 
tively connected to the control valve and dis 
posed so that pressure applied thereto provides 
a force opposing said governing force: accumu 
lator means: passages for connecting said sup 
ply source to said pressure chamber and to said 
supply passage and for connecting the accumu 
lator means to said pressure chamber and to the 
supply passage: and means including manipulat 
able valves cooperating with said passages, for 
standard operation, to isolate the accumulator 
means and to provide for unrestricted communi 
cation of said supply source, with the pressure 
chamber and with the supply passage; and, for 
anticipating operation, to provide for restricted 
orifice communication of said source with the 
pressure chamber and for unrestricted communi 
cation of said source with the supply passage and 
of the accumulator means with the pressure 
chamber. 

13. The combination with a machine having 
a control element, of governing mechanism in 
cluding means providing a governing force: 
means operated in response to fluid pressure to 
position said control element and including a 
supply passage: means providing pressure supply 
and exhaust connections: means for transform 
ing governing force changes into pressure 
changes and comprising a pressure control valve 
aggregate including a control valve movable in 
opposite directions to provide, in cooperation 
with said connections, a Source of fluid under 
transformed pressure for said Supply paSSage: 
means for biasing the aggregate to move the 
control valve in one direction: means for ap 
plying, said governing force to the aggregate to 
effect movement of the control valve in the other 
direction: means providing a pressure chamber 
closed by a movable pressure abutment Opera 
tively connected to the control valve and dis 
posed so that pressure applied thereto provides 
a force opposing said governing force: accumu 
lator means: passages for connecting Said Supply 
source to said pressure chamber and to Said 
supply passage and for connecting the accumu 
lator means to said pressure chamber and to the 
supply passage: and means including manipulat 
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able valves cooperating with said passages, for 
standard operation, to isolate the accumulator 
means and to provide for unrestricted communi 
cation of said supply source with the pressure 
chamber and with the supply passage; and, for 
base load operation, to provide an orifice in the 
supply passage restricting flow therealong from 
the source, for unrestricted communication of 
said source with the pressure chamber, and for 
communication of the accumulator means with 
said supply passage at the side of the orifice re 
mote from said source. 

14. The combination with a machine having 
a control element, of governing mechanism in 
cluding means providing a governing force: 
means operated in response to fluid pressure to 
position said control element and including a 
supply passage: means providing pressure supply 
and exhaust connections: means for transform 
ing governing force changes into pressure 
changes and including a pressure control valve 
movable in opposite directions to provide, in co 
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8 
operation with said connections, a source of fluid 
under transformed pressure for said Supply pas 
sage: means for moving said control valve in 

5 

cluding means providing for application of gov 
erning force thereto and means providing a 
pressure chamber closed by a movable pressure 
abutment operatively connected to the control 
valve and disposed so that pressure applied 
thereto provides a force opposing said governing 
force: accumulator means: passages for connect 
ing said Supply Source to said pressure chamber 
and to said supply passage and for connecting 
the accumulator means to said pressure chamber 
and to the Supply passage: arid means including 
manipulatable valves cooperating with said pas 
sages, for standard operation, to isolate the ac 
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cumulator means and to provide for unrestricted 
communication of said Supply Source with the 
preSSure chamber and with the Supply passage; 
for anticipating operation, to provide for re 
stricted orifice communication of said source 
with the pressure chamber and for unrestricted 
communication of said source with the supply 
passage and of the accumulator means with the 
pressure chamber; and, for base load operation, 
to provide an orifice in the supply passage re 
stricting flow therealong from the source, for 
unrestricted communication of said source with 
the pressure chamber, and for communication 
of the accumulator means with said supply pas 
sage at the side of the orifice remote from said 
SOce. 

15. The combination with a machine having 
a control element, of governing mechanism in 
cluding means providing a governing force: 
means operated in response to fluid pressure to 
position said control element and including a 
Supply passage: means providing pressure supply 
and exhaust connections: means for transform ing governing force changes into pressure 
changes and including a pressure control valve 
movable in opposite directions to provide, in co 
operation with said connections, a source of fluid 
under transformed pressure for said supply pas 
sage: means for moving said control valve in 
cluding means providing for application of gov 
erning force thereto and means providing first 
and second pressure chambers closed by first and 
second movable pressure abutments operatively 
connected to the control valve, said pressure 
abutments being arranged in opposed relation 
and the first... abutment being so disposed that 
preSSure applied thereto provides a force act 
ing on the control valve which opposes the 
governing force: accumulator means: passages 
affording communication of said source with 
said first and second chambers and with the 
supply passage, connecting the accumulator 
means to said first and second chambers and to 
the Supply passage and providing for drainage 
from the second chamber: means including ma-. 
nipulatable valves cooperating with said pas 
sages, for standard operation, to isolate the ac 
cumulator means, to drain the second pressure 
chamber, and to provide for unrestricted com 
munication of the supply source with the first 
pressure chamber and with the supply passage; 
for anticipating operation, to drain the second 
pressure chamber, to provide restricted orifice 
communication of the source with the first pres 
Sure chamber, and to provide unrestricted com 
munication of the source with the supply pas 
sage and of the accumulator means with the 
pressure chamber; for base load operation, to 
drain the second pressure chamber, to provide 
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an orifice for the supply passage restricting 

unrestricted communication of the source with 
the first pressure chamber and of the accumu 
lator means with the Supply passage at the side 
of the orifice remote from said source; and, for 
Speed-adjusting operation, to provide for unre 
stricted communication of the source with the 
first pressure chamber and with the supply pas 
sage, for an orifice between the source and the 
Second pressure chamber, for communication of 
the accumulator means with the second pressure 
chamber, and for drainage adjustment of the 
second chamber to vary the pressure attainable 
therein as required by the extent of speed ad justment. 

16. The combination with a machine having 
a control element, of governing mechanism in 
cluding means providing a governing force: 
means operated in response to fluid pressure to 
position said control element and including a 
Supply passage: means providing pressure supply 
and exhaust connections: means for transform 
ing governing force changes into pressure 
changes and including a pressure control valve 
movable in opposite directions to provide, in co 
operation with said connections, a source of fluid 
under transformed pressure for said supply pas 
Sage: means for moving said control valve in 
cluding means providing for application of gov 
erning force thereto and means providing first 
and second pressure chambers closed by first and 
Second movable pressure abutments operativaly 
connected to the control valve, said pressure 
abutments being arranged in opposed relation 
and the first abutment being so disposed that 
pressure applied thereto provides a force acting 
On the control valve which opposes the govern 
ing force: accumulator means: passages afford 
ing communication of said source with said first 
and second chambers and with the supply pas 
sage, connecting the accumulator means to said 
first and second chambers and to the supply pas 
Sage and providing for drainage from the Second 
chamber: means including manipulatable valves 
Cooperating with said passages, for standard Op-. 
eration, to provide an orifice restricting flow 
from the Source and along the supply passage, 
to provide unrestricted communication of said 
source with the first pressure chamber, to pro 
vide for communication of the accumulator 
means with said supply passage at the side of 
the orifice remote from said source, and to drain 
said second pressure chamber; and, for speed 
adjusting operation, to provide for unrestricted 
communication of the source with the first 
chamber and with the supply passage, for an 
Orifice between the Source and the second pres 
sure chamber, for communication of the accumul 
lator means with the second pressure chamber, 
and for drainage adjustment of the second cham 

flow therealong from said source, and to provide 
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ber to vary the pressure attainable therein as 
required by the extent of speed adjustment. 

17. The combination with a machine having . 
a control element, of governing mechanism in 
cluding means providing a governing force: 
means operated in response to fluid pressure to 
position said control element and including a 
supply passage: means providing pressure supply 
and exhaust connections: means for transform 
ing governing force changes into pressure 
changes and including a pressure control valve 

s 

O 

movable in opposite directions to provide, in co 
Operation with said connections, a source of fluid 
under transformed pressure for said supply pas 
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sage: means for moving said control valve in 
cluding means providing for application of gov 
erning force thereto and means providing first 
and Second pressure chambers closed by first 

5 and Second movable pressure abutments opera 
tively connected to the control valve, said pres 
sure abutments being arranged in opposed rela- . 
tion and the first abutment being so disposed 
that pressure applied thereto provides a force 

10 acting on the control valve which opposes the 
governing force: accumulator means: passages 
affording communication of said source with said 
first and second chambers and with the supply 
passage, connecting the accumulator means to 

15 said first and second chambers and to the sup 
ply passage and providing for drainage from the 
second chamber: means including manipulat 
able valves cooperating with said passages, for 
anticipating operation, to provide for unrestrict 

20 ed orifice communication of said source with the 
first pressure chamber, to provide for unre 
stricted communication of said source with the 
Supply passage and of the accumulator means 
with the pressure chamber, and to provide drain 

25 age for the second pressure chamber; and, for 
Speed-adjusting operation, to provide for unre 
stricted communication of the source with the 
first chamber and with the supply passage, for 
an orifice between the source and the second 

30 pressure chamber, for communication of the 
accumulator means with the second pressure 
chamber, and for drainage adjustment of the 
Second chamber to vary the pressure attainable 
therein as required by the extent of speed ad 

35 justment. . 
18. The combination with a machine having a 

control element, of governing mechanism includ 
ing means providing a governing force: means 
Operated in response to fluid pressure to position 

40 said control element and including a supply pas 
Sage: means providing pressure supply and ex 
haust connections: means for transforming gov 
erning force changes into pressure changes and 
including a pressure control valve movable in 

45 opposite directions to provide, in cooperation 
with Said connections, a source of fuid under 
transformed pressure for said supply passage: 
means for moving said control valve including 
means providing for application of governing 

50 force thereto and means providing first and sec 
ond pressure chambers closed by first and sec 
ond movable pressure abutments operatively con 
nected to the control valve, said. pressure abut 

... ments being arranged in opposed relation and 
the first abutment being so disposed that pres 
sure applied thereto provides a force acting on 
the control valve which opposes the governing 
force: accumulator means: passages affording 
communication of said source with said first and 

60 second chambers and with the supply passage, 
connecting the accumulator means to said first 
and second chambers and to the supply passage 
and providing for drainage from the second 
chamber: and means including manipulatable 
valves cooperating with said paSSages, for speed 
adjusting operation, to provide for unrestricted 
communication of the source with the first pres 
sure chamber and with the supply passage, for 
an orifice between the source and the second 

70 pressure chamber, for communication of the ac 
cumulator means with the second pressure cham- . 
ber, and for adjustment of drainage from the 
second pressure chamber as determined by the 
desired speed adjustment. as 19. The combination with a machine having 

a control element, of governing mechanism in 
cluding means providing a governing force: 
means operated in response to fluid pressure to 
position said control element. and including a 
Supply passage: means providing pressure Supa is 
ply and exhaust connections: means for trans 
forming governing force changes into pressure 
changes which are larger than but proportionate 
to the force changes and including a pressure 
control valve movable in opposite directions to 10 
provide, in cooperation with said connections, a 
Source of fluid under transformed pressure for 
said Supply passage: means for moving said con 
trol valve including means providing for appli 
cation of governing force thereto and means pro-l 
viding first and second pressure chambers closed 
by first and second movable pressure abutments 
operatively connected to the control valve, said 
pressure abutments being arranged in opposed 
relation and the first abutment being so disposed 20 
that pressure applied thereto provides a force 
acting on the control valve in opposition to the 
resultant of the governing and spring force: ac 
cumulator means: passages affording communi 
cation of said supply source with said first and 
second chambers and with the supply passage, 
connecting the accumulator means to said first 
and second chambers and to the Supply passage, 
and providing for drainage from the second pres 
sure chamber: and means including manipulat 
able valves cooperating with said passages, for 
standard operation, to provide for isolation of the 
accumulator means, to drain the second pres- . 
sure chamber, and to provide for unrestricted 
communication of said source with the first 35. 
chamber and with the supply passage; and, for 
speed-adjusting operation, to provide for unre 
stricted communication of said source with the 
first pressure chamber, and with the supply pas 
sage, to provide an orifice restricting flow from 40 
said source to the second pressure chamber, to 
provide for communication of the accumulator 
means with the second pressure chamber, and to 
provide for drainage adjustment of the second 
chamber to vary the pressure of latter as required 45 
by the extent of speed adjustment. 

20. The combination with a machine having a 
control element, of governing mechanism includ 
ing means providing a governing force: means 
operated in response to fluid pressure to position 50 
said control element and including a Supply pas 
sage: means providing pressure. Supply and ex 
haust connections: means for transforming gov 
erning force changes into pressure changes which 
are larger than but proportionate to the force 
changes and including a pressure control valve 
movable in opposite directions to provide, in Co 
operation with said connections, a source of fluid 
under transformed pressure for said supply pas 
sage: means for moving said control valve in- 60 
cluding means providing for application of gov 
erning force thereto and means providing first 
and second pressure chambers closed by first and 
second pressure abutments operatively connected 
to the control valve, said pressure abutments 
being arranged in opposed relation and the first 
pressure abutment being so disposed that pres 
sure. applied thereto provides a force acting on 
the control valve in opposition to the resultant of the governing and spring forces: first and 70 
second accumulators: passages affording com 
munication of said supply source with said first 
and second chambers and with the supply pas 
sage, connecting the first accumulator to the first 
chamber or to the supply passage, connecting the 75 
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second accumulator to the second pressure cham 
ber, and for draining the second pressure cham 
ber: manipulatable valve means cooperating 
with said passages, for standard operation, to 

5 isolate the first and second accumulators, to drain 
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the second pressure chamber, and to provide for 
unrestricted communication of the Supply Source 
with the first pressure chamber and with the 
supply passage; for anticipating operation, to 
provide for restricted orifice communication of 
the Source with the first pressure chamber, for 
unrestricted communication of the Source with 
the Supply passage and of the first accumulator 
with the first pressure chamber, for isolation 
of the second accumulator and for drainage of 
the Second pressure chamber; for base load op 
eration, to provide an orifice restricting flow from 
Said Source and along the Supply passage, to pro 
vide unrestricted communication of the source 
with the first pressure chamber, to provide for 
Communication of the first accumulator with the 
Supply passage at the side of the orifice remote 
from the source, and to provide for drainage of 
the Second pressure chamber; and, for speed 
adjusting operation, to provide for unrestricted 
communication of the source with the first pres 
Sure chamber and with the supply passage, for 
an Orifice restricting flow from the source to the 
second pressure chamber, and for adjustment of 
drainage from the second chamber as determined 
by the desired speed adjustment. 

21. In a governor for prime movers of the type 
having an admission valve, means providing a 
governing force varying as a function of the 
Speed of the prime mover, a transformer respon 
sive to changes in governing force to provide 
changes in regulating fluid pressure, a device re 
Sponsive to said regulating fluid pressure for con 
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trolling the admission valve, means responsive to 
speed change incident to load change for mode 
fying the action of said transformer to control 
the regulating fluid pressure provided thereby so 
that in changing from one load condition to 
another the prime mover speed at the new load 
condition is restored to the value it had at the old 
load condition, and means for rendering the last 
named means effective or ineffective. 

22. The combination with a prime mover hav 
ing a valve, of governing mechanism providing a 
regulating pressure varying as an Operating 
characteristic of the prime mover, a servo-motor 
including an operating element connected to said 
valve and a pilot valve for controlling the admis 
sion and exhaust of motive fluid to the Operating 
element, means providing a pressure chamber 
into which one end of the pilot valve extends, 
means including an orifice for supplying fluid 
under pressure to the pressure chamber, means 
controlling the escape of fluid from the pressure 
chamber including a bore formed in the pilot 
valve and an escape-controlling valve cooperating 
therewith, a first spring for biasing the pilot 
valve toward the escape-controlling valve, means 
for positioning the pilot valve including a second 
spring and an abutment subject to fluid under 
regulating pressure, and means responsive to 
movement of the operating element to change the 
force of the second spring so as to restore equi 
librium of forces acting on the pilot valve with 
the latter in position for restoration of the pilot 
valve to neutral position by the force of the first 
spring and of the pressure in said pressure cham 
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ber and acting on the end of the pilot valve 
therein. 

ANTHONY F. SCHWENDNER. 


