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JAMES WILKINSON, OF BIRMINGHAM, ALABAMA, ASSIGNOR, BY DIRECT AND MESNE
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- fluid, to vary its periods of flow, effecting
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. ASSIGNMENTS, TO
. OF ALABAMA.

THE WILKINSON STEAM TURBINE COMPANY, A CORPORATION
GOVERNOR FOR ELASTIC TURBINES.

No. 915,716,

To all whom it may concern:
Be it known that I, JAMES WILKINSON, a

G - .

- citizen of the United States, residing at Bir-

mingham, in the county of Jefferson and

State of Alabama, have invented certain |

new and useful Improvements in Governors

for Elastic Turbines, of which the following:

1s a specification.. _ R
My invention relates to an improved regu-

lation for elastic fluid turbines in which a
rotor or wheel, provided with peripheral |

vanes, 1s rotated by an elastic fluid dis-
clarged against the vanes from one or more

nozzles, arranged at an acute angle to the
side of the rotor. ' '

Broadly considered, it is the purpose of my
invention to vary the supply of motor fluid

to the turbine in accordance with its réquire-

ments by the provision of cut off valve
means which act, without throttling the

an intermittent cut off of the supply and

driving the rotating element by means of in-
termittent blasts of fluid which deliver a |

mean power proportioned to the load.

According-to my invention, as illustrated

in 1ts simplest form the elastic fluid is ad-
mitted to the turbine supply nozzle in pul-

sations or blasts by means of an oscillating
valve, which 1s controlled in its movements

~ by a governing mechanism, sensitive to the

speed. of rotation of the turbine shaft, and
designed to maintain a constant speed of ro-

- tation of the shaft under varying conditions

3D

of load, by governing the periods of rest at

each end of the valve’s stroke. By this

40
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means, I admit to the nozzle impulses or

blasts, uniform in volume because the valve
opens fully each time it is oscillated, but

varying in mass because the period, during
- which the valve is maintained thus fully
- opened, 1s regulated according to the load.

These impulses of uniform volume are trans-

formed in the nozzle into blasts of uniform

veloecity at the point of delivery from the
nozzle, so that the efficiency of the turbine
1s controlled by a regulation of the mass of

elastic fluid admitted, without altering its

volume or the velocity at which it impinges
against the vanes of the rotor. Any desired

‘means may be utilized to effect this inter-

mittent cut off action*of the nozzle valve,
such means acting either to actuate the
valve directly or through the instrumentality
of relay power means. Also within the

i
l

‘be duplicated or
chine. =~ _
In the accompanying drawings I show

- Specification of Letters Patent.  Patented March 16, 1909,
~ Application filed December 22, 1902. Serial No. 136,229, '

scope of my invention the nozzle and valve

‘may be of any desired construction and may
multiplied in the samhe ma-

several 1llustrative forms of valve controlling

60

mechanism, one utilizing electro-magnets to

‘both open and close the valve under the con-

trol of a speed governor; a second utilizing a
sEring and magnet to move:the valve; and a
t

65

ird showing the direct application of power

from a governor shifted cam to a valve to

intermittently and fully open it for varying

intervals. |

As a further development of my-basic idea

of a pulsatory non-throttling control of the

70

motor fluid supply to the turbine, I have

adapted one of the forms of valve controlling

mechanism described above to effect a part

constant and part pulsatory control of the
fluid supply. In other words, I may elect,
instead of passing the fluid through a single

75

or subdivided or even a plurality of nozzles

and intermittently cutting
supply under less than full load conditions,

or closing part of said nozzles and holding
them open or closed while one is being inter-
mittently cut off to provide for 4 fine regu-
lation of the supply between load conditions
which demand the full opening or closing of
another nozzle. By this means I admit si-

off the whole

80

to vary this supply by successively opening

85

multaneously constant and. pulsatory blasts

of motor fluid which are proportioned to the
load, my governing mechanism having an.

-universal control over the supply. -

In the accompanying drawings illustrating

90

my invention;—Figure 1, is a side view of a .

turbine, partly broken away and in section,

showing my improved governing mechanism,

employing two electro-magnets to effect and
control the oscillation of the valve. Fig. 2,

- shows the contact plates on the governor

collar .removed therefrom and unrolled to

~more clearly illustrate their construction and

arrangement. Fig. 3, is a modification of
the governing mechanism, wherein a coiled

‘spring 1s substituted for one of the electro-
magnets. Fig. 4,1s a plan view of the curved

surface of the govermor collar, broken away
along a vertical line and unrolled. Fig. 5,

95
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illustrates a further method of oscillating and

governing the valve by mechanical, instead

of electro-magnetic means. Fig. 6, is a de-
tall view of the cam shown in Fig. 5. - Fig. 7,

110



travel of the governor collar.
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is a diagrammatic view to illustrate the ac-
tion of the valve throughout the range of
Fig. 8, illus-
trates the application of my invention to a
turbine having a plurality of induction noz-
zles, which, for convenience, is shown in plan
while the shaft and governine devices are

broken away and shown in elevation, with

the proper electrical connections to
zles of the turbine.

The same reference numerals refer to the
same parts throughout the drawings.

The rotor 1, with peripheral concavo-con-
vex vanes 2, 1s rigidly fixed to the main tur-

the noz-

bine shaft 3, vertically disposed and suitab) vy

mounted 1 the {rame with bearings 4 and 5.
The casing 6 of the rotor has an induction
nozzle 7 mounted on its upper side, near the
periphery thereof, and provided with an ex-

pansion passage 8 of increasing area toward |

its discharge end, so disposed that it delivers
the elastic fluid at an acute angle against the
vanes 2. Fluid pressure from any suitable
source ot supply is conducted to an inlet pas-

sage 9, from which it enters the expansion |

assage 8 through a jet 10, and, after being
girected against the rotating vanes, is ex-
hausted through a port 11, either to the open
alr or to a condenser. |

The construction of the turbine which may
be simple or compound with a plurality of
rotating rows of vanes and stationary inter-
mediates, and the design and operation of
the nozzle and other parts is of the usual
character and therefore forms no essential
part of my present invention, which relates
more specifically, to the devices hereinafter
described for producing and regulating a
pulsatory feed of the elastic fluid.

The tluid pressure is admitted in impulses
or blasts by means of an oscillatory cut off
valve 12, with its forward end reduced to

seat tightly against and close the supply end

10 of the nozzle, and having at its other end

an enlarged circular head 13, which serves as .

-an armature and is alternately attracted by

o0

2D

60

the electro - magnets 14 and 15, between
which 1t moves. Their coils are energized
irom a battery 16, and wound around the
cores 17 of the recessed casings 18 and 19,
suttably insulated from each other by a
sleeve 20, of brass or other non-magnetic
material, having a screw threaded engage-
ment with the casings whereby a cylinder is
formed in which the armature 13 oscillates
freely. The core 17, of the casing 18, and
the sleeve 21 integral therewith, have a cen-
tral opening through which the valve stem
passes. This sleeve is externally screw
threaded for engagement within the recessed
opening for the valve in the wall 22 of the
inlet passage 9 opposite the supply end 10
of the nozzle. This wall is thicE

enlarged here to form a

r

ened and |
guide for the wvalve .
65 stem, extending inwardly toward the nozzle. |

915,716

i 1 provide packing rings 23, for the valve,

which are retained in position by the sleeve
21 acting as a gland.

I regulate the oscillation of the valve by a

- centrifugal governing device, mounted on the

shaft 3, and comprising a governor 24 and a
governor controller-device which, as shown
In the drawings, 1s a collar 25, that revolves
with the shaft and is shifted endwise upon it
by the action of the governor weights
through the connecting arms 242, Upon the
surface of this collar and suitably insulated
therefrom, are two tapered contact plates 26
and 27, which run to a point -at onc end and
at the other nearly encircle the collar. They
are similarly shaped and inversely placed on
the collar, as will appear by reference to Iig.
2, and have a strip of mnsulation 28 hetween
their abutting edges, so that they form a
two-part sleeve with tapering lines of insu-
Jation passing in opposite directions from a
point on the lower edge of the collar to a
diametrically opposite point on the upper
edge thereof.

The plate 27 1s machine grounded by wire
29, and a collector ring 30, fixed to the shaft
3 from which 1t'1s suitably insulated, is elec-
trically connected to plate 26, by a wire 31.

- The battery 16 has one pole connected to a

statlonary contact brush 32 engaging the
sollar 25, the other pole having a split cir-
cuit, one side leading through magnet ¢oil
15, machine ground and wire 29 to plate 27,
the other side leading through magnet coil
14, brush 33 in circuit therewith and engag-
ing the collector ring 30, and wire 31 to plate
26. When brush 32 engages contact plate
27, the electro-magnet 15 will be placed in
circuit with the battery and energized, while
the magnet 14 is not in circuit which is

broken at plate 26, therefore the armature 13

1s attracted to magnet 15 carrying with it
the valve 12 and opening the jet 10, so that
pressure is admitted to the nozzle 7 from the
passage 9. On the other hand, when brush
32 engages contact plate 26, as shown 1n the
drawing, the circuit will be through magnet
14, which will attract the armature and seat
the valve.

As the rotor revolves, driven by the fluid
pressure delivered against its vanes from the
nozzle, the collar 25 and its governing mech-
anism will turn with the shaft 3, and brush

32 will alternately engage the contact plates

26 and 27, causing the battery to energize
the magnets 14 and 15 in turn. It is there-
fore evident that the valve, through its arma-
ture 13, will be moved back and forth be-
tween these magnets once during each com-
plete revolution of the governing device, al-

ternately opening and closing the nozzle 10

and admitting

thereto impulses or blasts of
fluid pressure. | |

Since the valve is designed to open fully

each time its armature is attracted by the
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_ _ 75
- of load, ‘the pertods of regt of the valve at In F |

1g. _ .
_ ‘each end of its stroke are automatically Yegu- | cone 38 oscillates the valve against the action
-~ lated by shifting the collar 25, and jts contact | of a coiled Spring 40, which Normally main-

plates, with relation to the stationary brush tains it in an Open position. The cam shaft
15 32. Thigs movement of the collar 1s effected 41 is mechanically driven by the main tur- gg

during g revolution or %Gle of the soverning | form oscillatory -tra;vel,' being held in 1ts
mechanism, If the tur runnj - e - 1

25 high Speed under a light load, the _gbve,i';ior - ods which vary ‘according to the relative 90
30 for period'stb\e'tween ivhich b]-a.';_»:ts Of & minj- | Fig. 8 shows my inﬁenj;ipli ap_plied'i_ao a tur- g5
35 increasmg ‘bortions of each fe?o_lution?'_so vary th_e’construction -'o_f the Sovernor .con- 100

T continuously open. Thus the Impulses In- | tact plate 27, the other brushes remaining 195
2 ~Crease in duration-re]ative]y to-the load, but | continuously ip éngagement with either.the
~ since thejr volume and the Proportions of the 1nsulated bage 47, or'the plate 27 above itg

| ez}:pangion Passage 8 are unvarying, they will | taper. The battery I -ush 4% IS arranged tq

Velocity. o e .~ | Thus as sh{_)wn_in' the_adi-"a;wmg’, the brushes 43 110

tical lines 34 denoting volume gand velocity [ and brush 44 Maintaing jts valve continy-
-of the"ilppu-lses,--the upper horizontal Jines 39, | ously closed By these means 1t is evident 115
the periods of fluid pressure activity during ‘that T Seécure a combined regulation of con-

b5 -closed." ‘The cyeles op periods- of complete | in the Speed, it will throw on 5 greater or less 199

60 for o'scﬂlatingthe Va,ljv-abxme&ns of.:fjne elec- | will be compensated i the universal ggy- 125
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AL ¢ //[/ /[ {M/(}j] Hf/“(i/l movas {0 the. pulsations gVe J?u{d' means to cogf
i - WHICH OVES Con- | without aflecting thei ccording to the load

| , ' '
sl and cts wesaly, sering

bridge over from one stated point to another
10 during variations i load. The governot 49
' constructed so that it can shift the elon-
gated collar 25 and bring each of the brushes
h turn in engagement with the taper of plate
97, when the turbine 18 acting under loads

15 varying from & maxunuin to a MININUM.
At full load, the mechanism may be so ar-

ranged that 1t holds all the nozzles perma-
nently op 4. when the load is off, per-
manently closed. The collar has, therefore,
aniversal stationary operating positions
throughout its range of travel, for at every
point 1t ‘will regulate the admission of pres-
 ure in exact. proportion to the load, conse-

quently it will have 1o
it is not directly controlling the
i ] llar 1s
one direc-
load, and
tion during
whereas

20

adapted to
tion during a gradually increasing
_continuously in the opposite direc
a slowly decreasing load,
ency of other gove '
move with varying rates of sp

or with a step by step a

30

eed progression
dvance with the load.
ed by a regulation of
the character d too obvious to re-

quire further emphasis.

35

1t desired the governing mechanisim May

he mounted on a counter shaft and rotated
by suitable s'peed reducing gearing driven.

40 from the mall <hatt 3 of the turbme. By

this means the action of the valve can be
1 also desirve tO

more accurately regulated.
reserve the right of substituting a solenoid,
which moves the valve stem as 1ts €016,
for the electro-magnet and its armature as
shown in the drawimngs. ¢ it 1s desired to
provide the turbine with two or more Tows of
peripheral vanes, ‘hen the pressure of the
olastic fluid should be only partly converted
into velocity m the

45

50
what
I colaim as new, and - by
T.etters Patent, 18:—

1 An elastic flud t

tating element and

arbine having a TO-
a pulsating supply ol
motive fluid delivered at uniform velocity
thereto, in combination with an impulse con-
trolling regulating mechanism.
o In an elastic fAuid turbine, means to
60 pulsate the fAuid supply so as to materially
vary its volume without affecting 1ts veloc-
ity, and a governor controlling said means.
3 Tn an elastic fluid turbine, an induction
periods of flow. of
said nozzle while

) r velocity, a , :
/} element driven by said fluid. Yy and aotary
5 In an elastic fluid turbine,
which the pressure of
into velocity by expansion, means to open
and close said nozzie, and o governing de-
vice periodically actuating said means and
opening said nozzle for periods varying with

the load. .
6. In an elastic fluid turbine having a
stant supply of motive fAuid under a full load,
and governor controlled means
having uniform novements at varymng -
tepvals to interrupt the flow of fluid through
: d decreases, 1n com-

the loa
bucket element

0, nozzle 11
the fluid 1s converted

rotatable
o driven by said fluid.

7 In an elastic fluid furbine having a coi-
stant supply of motive fluid under full load,
o nozzle, a valve having intermittent uni-
form opening movements to pulsate the {luid
a1d nozzle when the load decreases,
to control the movements of said

dance with the load,
bination with a rot atable bucket ele
adapted to be driven by said fluid.

3. 1n an elastic flud furbine, an induction
nozzle, a valve therefor, and means to inter-
mittently actuate snid valve to fully open
~nd close said nozzle 1or a1l intermediate
load conditions and pulsate a fluid supply.
without varying 1ts velocity, 10 combination
with a rotatable bucket element adapted to
be driven by said fluid. * '

9. In an elastic fluid turbine an 1
nozzle, an oscillatory valve admitting to s
nozzle fluid p ) :
form volume and me
ments of said valve, m €O
rotatable bucket element adapt
driven by said fhud.

10. In an elastic fluid turbine an induction
nozzle, an oscillating valve admitting fluid
pressure 1n pulsations of aniform volume 1o
caid nozzle, and means 1O regulate the tur-
bine by governing the periods of rest al each
end of the valve's stroke according to the
load, 10 combination with a rotatable bucket
oslement adapted to be driven by said fhud.

11. In an elastic fluid turbine a nozzle and
olectro magnetic means to Vary the periods
of flow of the motor fluid supplied to sald
nozzle without affecting said fluid’s velocity.

19. In an elastic fluid turbine a nozzle, an
electrically oscillated valve having only
opened and closed operating positions, and
means sensitlve toO variations 1n the tur-
bine’s load 1o control the movements of

| said valve.

1d
f uam-

79

90

100
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- mitting impulses of fluid pressure at an-uni- |
form volume to said nozzle, a governor, and
electro-magnetic means controlled thereby

10

915,716

13. The Gomb'ina,_ﬁon with an elastic ﬂmd
tutbine, of a nozzle, an oscillating valve ad-

to govern the periods of rest at each end of
the valve’s stroke. S
14. The combination of an elastic fluid

_turbine, a nozzle, an oscillating valve admit-
ting impulses of fluid pressure at an uniform

volume to said nozzle, a governor, and elec-

- tro-magnetic means controlled thereby to
~ oscillate said valve and govern the periods of

20

~ rest and flow of the-elastic fluid according to

the load, substantially as set forth. |
15. The combination with an elastic fluid
turbine, of an induction nozzle, an oscillating

valve admitting impulses of fluid pressure at |
an uniform volume to said nozzle, a governor,

and means controlled thereby and adapted

to open said valve fully once during each

925

30

cycle of action of the governing mechanism
and maintain it open for a period of time
varying according to the load, substantially

as set forth. B - .

16. The combination with an elastic fluid
turbine, of an induction nozzle, an oscillating
valve admitting impulses-of fluid pressure at
an uniform volume to said nozzle, s governor
ahd electro-magnetic means controlled there-
by for governing the periods of rest and flow

- of the élastic fluid according to the load,

35

40

comprising two electro-magnets between |
which the valve stem oscillates as an arma-

ture, a battery and circuit connections to

‘said magnets which are alternately broken
and closed by the governor, substantially as |

set forth. . . o
17. A regulating mechanism for turbines
having a pulsatory feed of elastic fluid, com-

- prising a valve, electro-magnets to -oscillate

- 4d

sald valve, a source of electrical energy and |
circuit connections therefrom through sta-

tionary brushes and governor shifted taper-

ing contact plates, whereby each magnet is |-

~ alternately energized during each revolution
~ of the governor, remaining in circuit for a

50

55

60

‘the circuit is closed t nef
portion of each revolution of the governing
mechanism varying according to the load,

period which will vary the duration of the

impulses according to the load, substantially
as set forth. _ B o

18. A regulating mechanism for turbines
having a pulsatory feed of elastic fluid, com-
{)rl_smg a speed controlled governor, an oscil-
ating valve, a battery, an electro-magnet
suitably energized thereby and adapted to
attract said valve to open it, means whereby
ough sald magnet a

and means to seat said valve when the circuit
18 broken, substantially as set forth.
19. A re

having a pulsatory feed of elasti¢ fluid, com-

gulating mechanism for turbines ,

-3

net which attracts said valve as an arma-.

ture to open it, a battery and circuit con-

65

nections therefrom to said magnet through

stationary brushes, a governor, a controller

~device revolving with said governor and ver-

tically shifted thereby, a tapering contact

t plate mounted on said controller device

which engages said brushes once each revo-

lution closing the circuit to said magnet and
opening the valve to admit impulses of fluid
pressure, which vary in duration according
to the relative position of said controller de-
~vice to sald brushes, and means to seat said
valve when the circuit is broken, substan-
tially as set forth. -

~ 20. In an elastic fluid turbine, a ooverning
or regulating mechanism adapted to admit

contemporaneously constant and pulsatory
‘blasts of elastic fluid, which are proportioned

to the load and used to develop mechanical
power. R o
21, In an elastic fiuid turbine having
nozzle passages and valves therefor, & govern-
ing mechanism comprising a governor, means

{ for operating said valves and a controller
device moved by said governor, which actu-
ates part of said valve operating means
1ntermittently according to slight variations

in the load. o |

22. In an elastic fluid turbine, a governing
mechanism for controlling the admission of
fluid pressure to a plurality of nozzles com-
prising means for admitting constant supply
of fluid according to the load and a pulsatory
supply varying in proportion to slight varia-
tions in the load. | |
 23. In an elastic fluid turbine, a governing
mechanism for controlling the admission of
fluid pressure to a plurality of nozzles com-
prising means for admitting blasts uniform
iIn volume to sald nozzles and means. to
mamtain a part of them open according to

70

75

85

00

95

100

105

the load and part pulsatory according to

slight variations in the load.

34. Tn an elastic fluid turbine, a plurality

-of nozzle passages, valves controlling the ad-

mission of pressure thereto, and a governing

“mechanism which oscillates a part of said

valves to admit pulsations of fluid pressure

which vary in duration with variations in’
speed, while 1t maintains the rest of said pas-

sages open or closed according to the load.
25, In an elastic fluid turbine, a plurality

of nozzles, a valve for each nozzle, and means

controlled sensitive to the speed of the tur-
bme for progressively oscillating a.part of

110

115

120

sald valves while 1t leaves the rest open or

closed according to the load. .
26. In a turbine, a controller mechanism

controller device therefor which presents a
gradually varying portion thereof, as the

 load on the turbine wvaries, to the valve

| comprising one or more supply valves, anda
125

prising an -oscillating valve, an electro-mag- | operating means which act responsive there- _



10

1o

25

30

3

to to hold said valve or valves fully open for
gradually varying portions of each cycle of
action of sald mechanism.

27. In an elastic fluid turbine, a plurality

of nozzles, a valve in each nozzle, a speed
governor, and electro-magnetic means con-

trolled thereby for oscillating a part of said

valves and maintaining the rest open or
closed according to the load. _

28. In an elastic fluid turbine, a plurality
of nozzles, valves for said nozzles, and speed

‘governing mechanism for sweeping said

valves open or closed as the load is thrown on
or oft, and for oscillating a part of said valves
during a constant or slowly changing load.

- 29. In an elastic f]
tion nozzle, and a governing. mechanism
comprising & governor, means having only an
open  and closed position controlling the

~admission of fluid to said nozzle, and a

governor shifted rotating controller device
for said means. | |
- 30: In an elastic fluid turbine, a rotating
member, stationary fluid supply passages,
governor controlled valves controlling the
admission of fluid pressure to said passages,
and a governing mechanism that changes
the position of its valve controller device
proportionally and synchronously with all
vanations of load. _

- 31. In an elastic fluid tuvbine, a plurality
of mduction nozzles, means to open and close
salid nozzles, and a regulating mechanism
mamntalning a continuous .control over all
sald means and intermittently actuating a

part of them.

32. In-an elastic fluid turbine, a valve
controlled induction nozzle, and a governing

-mechanism comprising a controller device,

40

45

o0

55

means actuating said device in continuous
cycles of action, and means to actuate said

valve with an wuniform travel which are

operatively energized by engagement with
sald controller device during varying por-

tions of its successive cycles under a varying |

turbme load. _ _
- 33. In an elastic fluid turbine, a plurality
of induction nozzles, means to cut-off the
flow of fl
controller device constructed to intermit-
tently actuate a part of said means during
portions of its cycles of action, and means to
rotate said device and adjust. it and said
nozzle opening meansrelatively to each other.
34. In an elastic fluid turbine having a
plurality of induction nozzles, means to open

uid turbine an imduc-

uid through said nozzles, a rotating

f

{

915,716

and close said nozzles, and a governing
mechanism comprising a controller device
which engages all said means and controls
them at full load to maintain the nozzles
constantly open, and means sensitive to
variations in the load to move an interrupt-
ing element into intermittent engagement
with part of said nozzle opening means.

35. In a governing system, the combina-
tion of a rotary element, nozzles and valves

60

65

therefor, with electric operating means for -

the valves, and a contact device capable
of simultaneously energizing all the valve
opening means at full load, and means for
automatically actuating said contact device
to intermittently energize each valve open-
ing means in turn before cutting it out of
circuit as the load decreases.

36. In a governing system, the combina-

tion of a turbine wheel, a nozzle ad mittimge

pressure thereto, a governor  controlled
valve for said nozzle, and a controller
device which has a continuous taperimg
controller portion and which imparts to
sald valve full opening and closing move-
ments to vary the total volume of fluid
delivered to said wheel without aflecting its
velocity. | | |

37. In a governing systen, the combina-
tion of & turbine wheel, a plurality of nozzles
admitting pressure thereto, a governor con-
trolied valve for each nozzle, and a tapered
rotating controller device shifted by said
governor and adapted to oscillate said valves,
to 1ully open and close said nozzles.

38. In agoverning mechanism forturbines,
a plurality of vaive controlled fluid admis-
sion passages, valve operating means, and a

governing device ior controlling said means

which moves in accordance with variations
n the load and intermittently operates a
part of said means while mamtaining the
rest passively under control.

39. In a governing mechanism for an elas-
tic fluid turbine, a speed governor, a valve
controller device, a valve adapted to De
actuated through the instrumentality of

said device and given movements of unitorm

travel at time Intervals variable with the
load. | _

In testimony whereof I allix my signature
i presence of two- witnesses. '
JAMES WILKINSON.

- Witnesses: |
R. D. Jonnston,
R. D. Joanston, Jr.
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