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No. 765,330.

UNITED STATES

Patented July 19, 19041,

PATENT OFFICE.

- JAMES WILKINSON, OF BIRMINGHAM, ALABAMA, ASSIGNOR TO THE

WIL-

KINSON STEAM TURBINE COMPANY, OF BIRMINGHAM., ALABAMA, A

CORPORATION OF ALABAMA.

GOVERNING MECHANISM FOR BATTERIES OF TURBINES.

SPECIFICATION forming part of Letters Patent No. %7 65,330, dated July 19, 1904.
- Application filed April 20, 1904, Serial No. 204,114, (No model.) '

To all whom it may concern:

Beit knownthat1, Jamgs WILKINSON, a citi-
zen of the United States, residing at Birming-
ham, in the county of Jefferson and State of

5 Alabama, have invented new and useful Im-
provementsin Governing Mechanism for Bat-
teries of Turbines, of which the following is

" a specification. | L

My invention relates to a controller mech-

ro anism for a battery of turbines whereby they
are caused to successively take on their full
loads and in a similar succession to assume
their overloads. Heretofore this control has
been effected by providing a common oOV-
15 ernor for the battery of turbines which acts
to place the turbine units into service suc-

cessively and to directly control the supply of

motor fluid to the turbine which is acting to
compensate variations in the load. This ar-
20 rangement will prove very complicated when
a battery of multiple-stage turbine units hav-
ing each a plurality of supply-valves is used

and in addition to this has the effect of ren-

| dering each of the units dependent upon a
25 common governor, and therefore without in-
dependent value. | .

It 1s the principal object of my invention to
overcome thesé objections and to provide a
controller means which may be readily applied

30 to a number of independent turbines to cause
them to operate as a battery of units which co-
operate at high eficiency in successively tak-
ing on their full and over load.

- this object into effect it is my purpose to util-

35 1ze the governors of the several units, which

may operate independently in controlling their
- respective units to successively and antomat-

1cally lock all but the governor of the turbine |

engaged In compensating variations in the
4o load in one of three positions, representing,
respectively, a friction load, full load, and
overload supply of motor fluid. Suitable

latches or engaging means are provided to

lock the several governors against movement,
45 and 1n controlling the operation of these
latches to successively release their respec-
tive governors I utilize, preferabl y, Huid-pres-

sure motors which are coupled up to each

| ‘other and to controller-cylinders. I
‘a controller-cylinder for each turbine, within

In carrying

provide

which a valve connected to a governor-ac-
tuated controller-rod is disposed and which
acts to admit or exhaust pressure from latch-
motors to lock or release the governors of ad-
jacent turbine units. This transmission of
an actuating power from one to another of
the otherwise independent turbine-governors
to control the successive assumption of load
throughout the battery constitutes the essen-
tial feature of my invention, and the appara-
tus shown merely illustrates a preferred
means, to which, however, I do not desire to
limit myself, since it may be carried into of-
fect with equal success by the application of
electricity or even mechanical means.
In deseribing my preferred form of appa-
ratus reference is made to the accompanying
drawings, in which— -
Figure 1 illustrates a battery of turbines
provided with my controller apparatus. Hig.
2 18 a vertical section through the controller-
chamber for the initial turbine of the series

‘or battery. Fig. 3 is a similar view through
a controller-chamber for one of the interme-

ciate turbines and Fig. 4 for the last turbine,

these several views showing the manner of

effecting the pipe connections between the sev-
eral controller-chambers. Fig. 5 is a differ-
ent sectional view taken throueh a controller-
chamber and illustrating the method of mount-
ing the same upon the turbine. Fig. 6 is a

top plan view of one of the controller-cham-

| bers. " Fig.7 is a view broken away, showing

the conduit for the several fluid-conducting
pipes between the controller-chambers. Fie.
3 shows the swivel-joint in the governor con-
troller-rod. L

Similar reference characters refer to the
same parts throughout. |

In Fig. 1 I illustrate a battery of turbines
comprising turbine units 1, 2, 3, and 4, which
may be of any desired construction, but pref-
erably that shown in my Letters Patent No.
753,774. Each of these turbine units com-
prises a head-section 5, through which the
maln shatt 6 passesand enters a suitable bear-
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ing 7. A governor 8 of any desired descrip-
tion may be driven directly or indirectly from
this shaft 6, being provided with a collar 9.
To an extension 10 of the bearing 7 a link 11
is pivoted, and a lever 12, which 1s pivotally
connected to a slip-collar 13, mounted in the

collar 9, is also pivotally connected at one end

to the link 11 and at the other end to a con-
troller-rod 14, which is adapted to engage and
actuate a device of any character, such as that
shown and described in my patent aforesald,
which is designed to control the admission of
motor fluid to the turbine. Asshownin Fig.
5. 1 provide a swivel-joint 15 in this control-
ler-rod 14 to enable the lower section thereot
to move always in the same vertical line. This
arrangement is necessary in view of the fact
that the rod 14 has mounted thercon a valve
16, which moves in a cylinder 17, mounted

upon a standard 18, bolted to the head 5 of the

turbine. The cylinder 17, which I term the
‘““controller-cylinder,” is of a length corre-
sponding with the stroke of the controller-rod
14 and is closed pressure-tight at its ends by
packing - glands 19, through which the rod
passes. 'Lhe valve 16 is reduced in its central
portion and provided with two outwardly-bev-
eled ends 20 and 21, respectively, and a pas-
sage-way 22, leading from the reduced central
portion through the end 20.

Rach of the turbine units 2, 3, and 4 1s
provided with similar parts, which will here-
inafter be distinguished by the respective ex-
ponents ‘‘a,” **b,” and e

Referring now to Sheet 2 of the drawings,
it will be noted that I admit a fluld-pressure—
either steam, air, water, or oil, which latter
is preferable—through a pipe 23, entering the
upper end of cylinder 17. At an intermedi-
ate point in this cylinder, representing the po-
sition of the valve 16 when the governor will
have opened the turbine-valves to admit a
full-load volume of motor fluid, I provide an
extension 24, havinga reduced chamber there-
in. in which I interpose a block 25, which sub-
divides it into cylinders 26 and 27, within
which the pistons 28 and 29, secured to a com-
mon stem 30, are disposed. These pistons
move a latch-pin 81, which enters the cylin-

der 17 through a suitable opening 1n 1ts cas-
ing. The block 25 is recessed to provide a

seat for a coiled spring 32, which engages
piston 28 and tends to move the latch 31 into
its operating position in the cylinder. A
plug 33, having a normally open port 34, closes
the outer end of cylinder 27 and is provided
with a central opening through which the
stem 80 passes. At its outer end this stem is
provided with a button 35, by which 1t.may
be manually moved to its operating position.
A small passage 36 leads from the upper end
of eylinder 17 through the casing and enters
the inner end of ¢ylinder 27, from the outer

end of which a passage 37 leads to the upper

termediate point in the cylinder 17%

765,330

end of cylinder 17°. A pipe 38 1@&;215 from

the inner end of cylinder 27 to a central por-

tion of the controller-cylinder tor the last tur-
bine of the series, here represented by cylinder
17¢.  Opposite the position of valve 16 in its
lowered position, which represents the posi-
tion of the governor when the turbine 1s op-
erating under its maximum load, I provide a
second latch-pin 39, actuated by a piston 40,
which moves in a cylinder 41, formed 1n the
side of the casing and closed at its outer end
by a pluge 42, between which and the piston
is disposed a spring 43, corresponding to 32.
A Dbutton is mounted on the outer end of the
stem for the pin 89, and a passage 44 connects
the lower end of cylinder 17 with the inner
end of cylinder 41. A pipe45 leads from the
opposite end of this latter cylinder to an in-

be noted that the controller-cylinder for the
intermediate turbine unit B of the series will
be provided with a latch-pin 397, corresponl-
ing to 89 and similarly placed, and will also
be provided with a latch-pin 46, disposed at

the upper end of the cylinder opposite the

position of the valve 16" when the governor
is running under a friction-load. This latter
hin 46 is actuated by a piston 47, similar. to
40, which is disposed in a cylinder 43, con-
nected by a passage 49 with the cylinder 17
and by a passage 50 with an intermediate
portion of the cylinder 17. The parts for
the other intermediate cylinder or cylinders
of the series will correspond to the parts
just described, and it will be understood that
there may be as many of these cylinders as
the occasion may require.- The controlier-
cylinder for the last turbine of the series is
provided with parts similar to those of the
first turbine, with the exception that the pin
39¢ is disposed at the upper end of the con-
troller-cylinder. The cylinder 27" is con-
nected at its inner end by a pipe 51 with the
lower part of ecylinder 17 at a point above
valve 16 when locked in its bottom position,
and a similar connection is provided by a pipe
59 between the cylinder 27¢ and the preced-
ing cylinder 17", corresponding to 17* in the
series. The pipes 53 and 54, corresponding
to 87 and 45, connect the cylinders 26 and
41* with the cylinder 17°. Pipe 55, corre-
sponding to pipe 50, connects cylinder 48°
with the center of the cylinder preceding 1t
in the series. A pipe 56 leads from the outer
end of cylinder 26° to the central portion of
eylinder 17, and by the central portion
throughout I mean the portion ot the cylin-
der oppositethe position of the several valves
16 when at their full-load position. I provide
each of the several cylinders with an exhaust-
pipe 57, leading from the lower end either to
the atmosphere or in case liquid is used to
a suitable reservoir. I bevel the ends of the
several valves 16 so that if the fluid-pressure
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~are running under a friction load. In this

LO

- 43, there being no pressure in cylinders 48.

L5

above is admitted to passage 36 and moves
piston 28 inwardly agalnst spring 32 to with-
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pins and pass by them.

ders, when 16% 16°, and 16° will be locked by

on 1ts full load.” In taking on this load the

load continue to Increase, valve 16 will nmove

bressure which flows therethrough and enters
cylinder 48 of turbine 2. Here 1t moves piston

27 of turbine 1 and acts against piston 29 to

- causes pin 39 to lock valve 16 at the bottom

765,330 | | 8

has failed to move the latch-pins inﬁTafd]jf
these beveled ends of the valves will trip the

In describing the operation of my inven-
tion I will assume that the several turbines

case the several valves 16 will be moved by
the governors to the upper end of their cylin-

pins 46, which are moved inwardly by Springs

The governors for turbines 2, 3, and 4 are
thus locked against movement, and thus ean
not take on the load until turbine 1 hastaken

valve 16 will be moved downwardly with the
rod 14 until the pressure entering cyvlinder 17

draw pin 31 and permit end 21 of the valve
to pass'it. Shortly after this occurs, if the

downwardly until it opens pipe 50 to the

47 and pin 46 outwardly to release valve 162,
thus permitting the governor ot turbine 2 to
respond to the load, which the latter turbine
will now commence to take on. A valve 16®
moves downwardly it opens pipe 37 to the
pressure admitted to cylinder 17 through
passage 49, and through 37 pressure is equal-
ized on both sides of piston 28, and Spring
32 moves it into the position shown in Fig. 2,
whernt valve 16 will be locked and turbine 1
held at full load whijle variations are being
compensated by the governor of turbine 9.

would move upwardly until it cut. off pressure
in pipe 37 and exhausted it through passages
22* and 57°, when piston 28 would. open and
valve 16 be free, so that, its governor could be-
g1in to reduce the load on turbinel. Asvalve
16 rose it would cut off pressure from pipe
o, exhausting it through passages 22 and 57,
when pin 46 would lock 16 agalnst movement.
Thissame action will continue throughout the
series until the last turbine is reached. Here
it will be noted that at tull load pipe 38 will
be opened to pressure, which enters cylinder

overcome spring 32 and release valve 16. As
turbine 1 thus commences to take on an over-
load valve 16 admits pressure through pipe 56
to cylinder 26° causing pin 31° to lock tur-
bine 4 against taking on an overload or vary-
ing at all from its full-load capacity. When
the overload exceeds the capacity of turbine
1, valve 16 will open pipe 51 to the pressure,
which enters cylinder 27* and releases valve
16% ~ Turbine 2 then commences to take on
the overload, and pressure through pipe 45

of cylinder 17, when turbine 1 will be ho

longer sensitive to load variations, which will

be taken care of by governor 8. 1Ip this same
manner the several turbines will take on the

overload successively until all are fully open.

As the load decreases from this maximum
point valve 16° will rise unti] it exhausts the
pressure from pipe 54 and cylinder 41°, cor-
responding to 41*, Fig. 3, and causes pin 39"
to release piston 16°. As governor & com-
mences to reduce the fluid-supply to turbine
5 valve 16 rises and by exhausting pressure

from pipe 52 and cylinder 27° canses pin 31¢ .

to move inwardly and lock governor 8¢ against
movement. The overload-supply of the tur-
bines will thus be successively cut off until
governor 8 18 varying the supply in accord-
anice with the load. Pipe 38 being exposed
to pressure in cylinder 17¢, pin 31 will be
withdrawn to permit valve 16 to move up-
wardly as the overload decreases until at full
overload it occupies the position shown in
Fig. 2, when by exhausting pressure from
pipe 56 and cylinder 26° piston 16° will be re-
leased and governor 8¢ will commence to re-
duce the full-load supply of turbine 4. Asg
valve 16° moves over the part of pipe 38 pres-
sure will be exhausted  from cylinder 97 and
valve 16 locked in its full-load position. For
convenience the several pipes are disposed
within a conduit 58, which leads to the several
cylinders 17. It will thus be seen that the
several governors are utilized to successively
lock the succeeding or preceding governor,
according to the variation of the load, at defi-
nite points, when the turbine under its control

will be operating under a friction, full, or

overload supply of motor flaid, and that only
one of the governors will be sensitive to speed
or load variations at a time. By this manage-
ment each turbine constitutes an independent
unit so far as its governing mechanism is con-
cerned, which can be cut out of the series and
operated independently. By a modification
of the system of piping any one of the bat-
tery of turbines may be cut out of service for

‘repairs or when the load does not necessitate

1ts use. | | | |

The governing means and turbine herein
shown form no material part of my present
Invention, which is equally applicable to the

varlous types of governor and turbine now in

general use. In the same manner magriets
may be substituted for the fluld-motors and
electricity used as the controlling agent with-
out departing from the spirit of my inven-
tion. | | |

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— - | |

1. The combination with a battery of elas-

tic-fluid - turbines, of a plurality of governing
means for said turbines, and means to control _
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the successive application by said governing
means of the full load to the turbines under
their control.

9 The combination with a battery of elas-
tie-fluid turbines, of a plurality of ooverning
means for said turbines, and means to control
the successive application by said governing
means of the overload to the turbines under
their control. |

9 The combination with a battery of elas-
tic - fluid turbines and separate governing

" means for the units thereof, of means to cause
 said governing means to become successively
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sensitive to the load and to apply load up to
rull load to the turbines in succession.

4. Tn combination with a battery of tur-

bines, means to apply the full load to the tur-
hines in succession, and means whereby each

turbine governs its supply of motor fluid due-

ing the time 1618 actively compensating varia- .

tionsin the load on the sald battery.

5 Tn combination with a battery of tur-
bines, means to apply the full load fraction-
ally to the turbinesin snecession, and means,
ander the independent control of each turbine,
which govern thesupply ot motor filuid thereto
as it takes on fractions of its full load in com-
pensating variations 1n the load on the said
battery.

6. In combination with a battery of tur-
bines, governors for sald turbines and means
to suceessively apply theload to said turbines
by controlling said governors.

7 The combination with a battery ot tur-
bines, of a plurality ot governing means, and
means to apply first the full load and then the
overload to said turbines in succession by con-
trolling the operation of said governing means
in regulating the motor-fluid supply.

2 The combination with a battery of tur-
bines, of a plurality ot coverning means, and
means to apply first the full load fractionally
and then the overload to said turbines in suc-
cession by controlling the operation of sald
coverning means.

0. The combination with a battery of tur-
bines. of a plurality of ooverning means, and
means to apply first the full load fractionally
-ndthen the overload fractionally to said tur-
hines in succession by controlling the regula-
tion of the motor-fluid supply by sald gov-
erning means. '

10. The combination with a battery of tur-
bines, of governing means for the several tur-
bines which are capableof independently regu-
lating their supply of motor fluid, and means
ander the control of said governing means to
successively apply the load to the turbines.

11. The combination with a battery of tur-
bines, of governors therefor, and means to
cause said governors to successively vary the
motor-fluid supply to their respective turbines
and apply the full load to them In succession

fractionally.

fractionally.

| to their respective turbines.

265,330

19. The combination with a battery of tur-
bines, of governors therefor, and means to
canse said governors to successively vary the
motor-fluid supply to their respective turbines
and apply the overload to them in . successlon

13. A controller mechanism for a battery

of turbines comprising governors for the tur-

bines, means to lock said governors agalinst
movement and power means to successively
release said governors. -

14. The combination with a battery of tur-
bines, of governors therefor, controller means
tor each governor whereby 1t may be locked
At its full-load position, and connections be-
tween said means to successively release them
and lock them at their full overload position.

15. The combination with a battery of tur-

bines, of governors therefor, and means se-

rially connected up to lock all said governors .

ot their full-load position, all but the initial

governor of the series at a friction-load posi-

tion, and all but the last turbine of the series
ot full overload position, which meansact au-
tomatically to
sively from one position and lock them 1n
another position determined by the load.
168. The combination with a battery of tur-

bines, of an independently-governed unit, a

oovernor therefor, a movable controller ele-

ment actuated by said governor, stops to en-
oage sald element and retain it at either a fric-
tion-load, full-load, or full overload position,
and power means under the control of said ele-
ment to cause another turbine to take on the

load.

17. A controller mechanism for a battery

of turbines comprising governorsfor the tur-,

bines, means to retain all but one of the gov-
ernors against movement responsive to varia-

tions in speed or load, and means whereby the

active governor controls the releasing of the
governor for the turbine which in the succes-
sion will next take on the active control of
the motor-fluid supply.

18. A battery of turbines, a oOVernor-ac-
tuated controller element for each turbine,
latches adapted to engage and hold said ele-
ments in definite positions, means to actuate
said latches, and a controller means for the
battery which successively unlatches elements
and permits the turbines to take on or cut ofi
the load in succession. .

19. A battery of turbines, a valve means to
vary the admission of motor fiuid to each tur-
bine, a movable controller element for the
valve means of each turbine, and a controller
means for the battery which permits sald ele-
ments to successively apply the load to the
turbines and intercepts the movement of said
olements when they have applied the tull load

90. In a battery of turbines, a plurality of

| controller devices which respond to variations

release the governors succes-
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In load and are capable of independent action

In governing the supply of motor fluid to the
several turbines, in combination with control-
ler mechanism for the battery of turbines util-
1zing fluid-pressure-actuated devices to per-
mit said controller elements to apply the load
successively to the turbines. |
21. Thecombination with a plurality of tur-
binds, a governing means for each turbine
which varies the supply of motor fluid thereto
in response to variations in 1ts load, and means

‘to successively render said governing means

active in compensating variations in the load
on the battery of turbines while the other
governing means are maintained inactive.

22. The combination with a battery of tur-
bines, of governors therefor, and means to
cause sald governors to act successively in

5

compensating changes in the load on the bat-
tery of turbines by varying the supply of mo-
tor fluid to their respective turbine units.
23. In a governing mechanism for abattery
of turbines, the combination of 1 plurality of
turbine units, a separate governing mechan-
1sm for each unit which controls the motor-
fluid supply thereto, and a battery-governing
means which causes one of said

scribing witnesses, '

| JAMES WILKINSON.
Witnesses: | |
- Nomre WeLsh,

‘R. D. JorxnsTON.
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