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10 -'mmwde g governing mechanism ior elssiic
- fhid tm"ﬂmﬁau which s of i inprove d construc-
tion and réliable and efiicient in Gmmbmh
Eeduﬂmg frickion 6 ‘& mMiy “,,-.m.ﬂ a0d plac uw
- an extren fﬂv light load ou the governor, 'ihe
15 energy for. 'fﬂ"*jr ing the silective 'T}Oﬂuo of
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elevation of
NeChanism
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~ seetion of the same; Elg ‘% i 3 {{ tail w VW s:ﬂ'
- a steadying device; Fig. g parbial end
view and section with chL COVET plm G-
“moved; Fig. 5 1s an end view ghomnw Dar-
36 tmulaﬂy Lhe sovernor lever; Iig g 5 13 a per-
~o gpéctive view “of a caint and its VOKE OF Cross-
. 'head; and Figs. 7 and 8 ave pe rspective views
-of the shif: bing cam, disks. .
- . The casing 1 of the turbine contains one ox
40 mOI‘e Wheels 2 ef.Li.,h CATTYING ONE O MNOTE POWS
“ o of buckets 3. Between each two rows of
" - wheel bucket&s are.located more or less com-
 plete rows of intermediate buckets4 . Steam
. or other elastic fluid from a stitable
45 of supply passes from the steam chest 5
~through expanding "or non-mpimdnw nm:

+  zles or other fluid discharging devices 6, to

. said buckets. The passage of steam to the
-~ nozzles is regulai;ul by a plurality of vaives 7
50 having . seats. The walve stems 9 pass

4

- eoverand are aa;ust&hly muplul at 11 to rods

12 mounted to slide in suitable

ﬂmm*mfement@ in Governing M cph NS 107
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and valve gear; Kig. 2is a partial horizontal |

] a;:,,mdh.,mﬂs Lo k}yuﬂ or ¢ 105 the

at the same time bu
to 1:f*(*tlhaﬂff43f engage the yokes 13 to open
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S made square in
NS mm vokes in an up-
Jdves 7 are unbalanced.
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Tter they are moved

'é;mn
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3 CO ‘ngbmn mount-
121 h turbine shatt 15
6t might be driven
1601180

jr interm RAS {zonmch@m

| 1*1{}'01‘%@(1 tO r{}t&te 171

E)mriﬂg“ in the turbine frame or casmng, 18
driven from the o f"bm::z shaft 15 by means ot
5, mﬂﬂm c}}l’l 17 and worm gearing 18, 19
or in some other well-known manner. Upon
the cam shaft Zif" i3 soourad a series of valve.
mw bing cams ,;_,:"} and the “hmmﬂ cam disks

A

Jj ...u-' ] J']}LC }
engagement wil i

2 2; may be uufrht into

vokes Lj un ]er pr ap{,r

: |

ﬂ

;:i’“;;f:m ' G D de&'mm

The gove 1?*14:*1 4 has o swivel co}mef*twﬂ 23

with one end of & lever 24, prvoted at 25 on
the casing mﬂio sing said gwei nor. A link
26 connerts the {;m:zaz‘ end of the lever 24 to
the stepped and tilting lever 27, pivotally
nounte v oon g stud 28 a.um{,em the cam shaft
and within its (;ﬂmlilﬂ
are s ﬂpp{*{i at 29, 20, and these s t(‘pb may en-
;aga; the :smmnfr s disks 21, 22.
One end of the stepped le ver 37 carries a

| pa}%ltmnmﬂ device which consists of a spring-

pressed plunger 31 having a rounded end 52
mw*?an’fnu one of a series uf enrzespfmdmfrlv
h&p{‘{l reresses 33 10 & project mfr portion 34
of the casing., The tension of Ehe plunger

| SPTING May be ad; justed by means of a nut

35. LV means of this strangement the lever

27 1s moved 1n & step- b’f,r—&;tep manner and the

]_}1{,. per relation of the parts insured.
The shaft 16 and 1ts caIns are rotated con-

- stantly in the direction of the arrow;, Fig. 2.

The CAINS 20} are SO h)mted o %ha,it 16 tha,t
o two of the valves c‘m be opened or closed
the cams may be madc

eﬂﬁagmg the bear-

i: £ chest holds them
60

The ends of sard lever:
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or close the valves 7 b}r lt)ngltlldlllally shift~

ing s
The ends
anda 6

3¢, 37 of the vokes are oﬁsnt Fios: 2

shatt 16 1n a mmmer t0 be tlesarlde_

, S0 tﬂ oA Js:f: cam ‘EG Ay 1 one pOSlthll_
havmg yokes O (1088 huada 13 at Gﬂ our:: | eng ::;Lm the part 36 to open a valve 7, or, on
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being suitably shlftod the cam may engage.
the part 37 to close tho valve, or further

- shifting may place 1t 1n &, pomtlon where 1t

can engage neither o9 nor 37. - Thus, in g,
the cam 20 nearest the shlftmﬂ' CATIL (li‘:-lu.
21 is 1n a position to close its valve while the

. cam 20 next beyond is positioned to engage

- 10

18

the part 36 to open its valve, and the other
“cams 20 are so positioned as to have no effect

on the valves. The valves are moved solely

by the cams and remain either open or closed

until their position is chongod by the aotlon
of the cams.

-The shlftmg of the cam shaft is controlled '

by the action of the governor upon the

stepped lever 27. When the speed is de-
creasing below the normal, the governor, by

- means of the oonnoouons 23, 24 and 26,

20

~disk rotates, and drops into the recess 38

presses the end 29 of the lever 27 toward tho
shifting cam disk 21. One of the steps is
pressed against the edgo of disk 21 as that

when it comes opposite said step, causing the

- lever 27 to swing on its pivot and move a

25

.30

35

_40.

45

~ slide through said gear.
speed 18 increased above the norma,l the

50

- When the

Hd

-corresponding step at the end 30from contact

Wltl:l the disk 22. At the same time the end
2 of the yielding plunger of the positioning

dewoo rides over the intervening ridge from

one recess 33 t0 the next and retains the lever

-111 position.

The depth of the recess 38, Figs. 2 and 8,
1s such that the outer edge of the step- en-
gages the inclined cam surface 39 and fur-

ther rotation of the shaft 16 forces it and the |

cams carried thereby longitudinally until the
edge of disk 22 engages the next step at 30.
Tho energy for effecting the longitudinal
movement is transmitted from the shaft 15,
thus relieving the governor of all load mol—
dent to the movement. This movement is
sufficient to move the cam 20 nearest pivot

28 out of engagement with 1ts yoke and to

place the cam 20 next disk 21 in position to
The worm-gear-192 is splined.-

open its valve.
on the cam shaft 16 to pormlt the shaft to
Similarly; when the

steps at the end 30 of the lever 27 are fore ed

“against the disk 22 to shift the cam shait 1n

the opposite direction to effect the successive
closing of as many valves as is necessary to
maintain proper regulation of the speed.

speed 1s Il{)lﬂlﬂl neithier of the
ends of the E:avor 1s forced agamst the disks
and the position of the valves remains un-

~ changed.

60

_ posmlon to engage the shifting cams.

The relative loo&tlon of tho cams 20 a,nd
the cam surfaces 39 is such that the shifting

of tho cam shaft 16 occurs when the cams 20

are in position to clear the yokes 13.
This form of governing mechanism places
an extremely llght load - upon the governor

which has merely to move the lovor 27 mto
When

rn]

“the latter shaft, a valve,

875,033

so positioned, the force necessary to shift the
cam shaft is transmitted from the main tur-
bine shaft through 'the parts 17, 18, 19 and.

85

19* and- the thrust of the shifting cams is '

taken by the stud 28.
1s thus relieved of all the load 1neident to the
bodily movement of the ‘shoft and 1ts cams.
A further acdvantage hes in the avoildance of
any frictional contact in the valve- ~operating

The -governor itself

70

and cam-shifting mechanism except at the

moment of operation, thus reducing friction
losses to a minimum.

75

While the meohamsm has been dosombod ) .

as operating on a series of valves it 1s to

be underqtood that the number of valves 1n

the series may be varied to suit the require-

ments of any given machine and that but one

valve may be used if desired. The mechan-

ism may also.be used to control the opera-

tion of stage valves msto&(l of admission
valves as shown.

In accordance with tllo Provisions of the

patent statutes, I have described the prinei-
ples of oper&tlorrof my invencion, together
with the apparatus which I now consider t0
represent. the best embodiment thereof; but

80

85

o0

I desire to have it understood that the a,ppo- _'

ratus shown is only illustrative and that the

invention can be carried out by other means.
“What I claim as new and desire to secure’
by ‘Lotterq Patent of the United States, is,—

95

The combination with a regulator of a |

éhfft&blo device for opening and closing the
regulator, an actuator for the device, a gov-

€rnor, and means positioned by the governor |

for causing she movements of said actuator
to shift tho device into positions in which it
will open or close the regulator to ,s-.a,tlsfy
load requirements, .

2. The (ombmatlon with a Valvo of " a
shiftable cam for opening and eclosing tho
valve, an actuator for the cam, a governor,

and a device positioned by the ZOVernor

1oo'

1656

which causes the actuator to shift the cam

laterally to open or close the valvo bo satisty
mo,d reguirements.

The combination mth a driving shaft

zmd a cam shatt driven thereby, of a cam on

mn1tting motion from the oom to the valve, a
speed responsive device, and means Posi-
tioned by the device which causes the dri IVing

‘shaft to shift the cam shatt longitudinally to

mesns for trans-

116 .

115

vary the action of the cam on the valve to sat-

isfy load requirements.

4. In a governing mechanism, tho com-
bination of a regulator, means for moving

120

the Ioﬂ"ulator in one direction or the othor o

and a loa.d—responowe device for oontrollmg-
| the operation of sald regulator including a

lever having stepped ends. *

5. In a governing mechanism, the com-
bination of a plurality of rogul&tors means
for opening and closing said regulatoro a,n(l

125



10

15

. 20

cluding a lever

875,088 8

5 load-responsive device for contrelling the

operation of said regulators including & tilt-

ing lever having stepped ends.

F
a

6. In a governing mechanism, the com-

‘bingtion of a valve, means for opening and
closing said valve, a deviee responsive to
‘changes in the load for centrolling the-opera-
tion of said valve including a lever having
stepped ends and a positioning device for

said lever. - L
7. In a governing mechanism, the com-
bingtion of a wvaive;
closing said valve, o load-responsive device
controliing the operation of sald vaive 1n-
and a positioning device for
said Jever comprising s« spring-pressed plun-
cer and » fixed abutment having recesses with
wiieh the end of said plunger yieldingly en-
onges, o |
2. The combination of a reguldtor with a

e

constantly rotating cam for actuating said

regulator, means’ ior transmitting. motion

from the cam to the regulator, a means act-

30

390

,45

ing upon opposite ends-of the cam shaft for
shifting the cam to a given position to move
the regulator in one direction and for shifting
it to another position to mowve the regulator
in the opposite direction. -

9. It a governing mechanism, the -com-
bination of a inain driving shaft, a regula-
tor, a constant’y rotating cam for actuating
said regulator, means for transmitting mo-

tion from the cam to the regulator; a means

energized by the shaft for shifting the cam to

a given position to move the regulatorin one

direction and for shifting it to another posi-

tion to move the regulator in the opposite.
diréction, and a,speed-résponsive device for

controiling said shifting means.
10. The combination of a regulator, a con-
stantly rotating cam for actuating the regu-

Jator, means for transmitting motion from the

cam to the regulator, and a means acting upon
oppositeends of the cam shaft for shifting thé

cam to one side of a given position to move
“the regulator in one direction and for shifting

it further in the dame direction.to move the

50

60

o

regulator in the opposite direction and for
ghifting it still further in said direction to

reledase the regulator from the cam.
11. In-a governing mechanisi, the combi-

nation of a main shaft, a valvé, a constantly
votating can for actuating the valve, means

for transmitting motion from the cam to the
valve, a means energized by.the main shatt

for shifting the cam to one side of a’ziven po-

sition te move the valve i one direction and

a v, x . 0 F PO i . . .
for shifting it further in thesame direction to |

move the vaive in the opposite direction and
for shifting it still further in said direction to

reiease the valve from the cam, and a speed-

responsive device coritroliing “said shitting
Means. - ‘ o

12. In a governing mechanism, the o -
nation of a plurality of valves, means fol ac-

means for opening and

' | | 2 - e -
| tuating said valves, a device for shifting said

stepped ends, and a speed-responsive mech-

“anism which positions said lever to shift said -

actuating means. . - - ._
- 13. In a governing mechanism, the combi-

natton of a plurality of valves, connections

spaced apari.for moving said valves, a main

l on the shaft so spaced apart that they:can
“engage the conneetions to open or close but
one . valve at a time, means énergized by the
‘main shafi forshifting the cams longitudinally
to actuate the valves in successive order in

either direction, and aspeed-responsive device

to ¢ontrol the shifting means. -

14. In a governing mechanisin, the combi-
nation of a plurality of valves, a shalt, a se-
ries of valve-actuating devices mounted on
said shaft and receiving their motion-there-

sponsive mechanism which moves said de-
“vice into or out of operative engagement

' with the shiftine means to shift said series of

devices iongltuﬁmally in either direction 1o

engage sald transmitting means and control
the operation of the valves. SR

- . - - -

15. In a govermng
nation of a plurality

mounted upon the shaft and receiving their
motion thereéfrom, means for transmitting
motion from the devices to the valves, shiit-

{ing means on the shait, a lever adjacent the

shaft having means at its ends to engage the
shifting means, and a speed or load-respon-
sive device controlling the position of said le-
ver and moving its ends into or out of opera-
tive engagement with the shifting means to

to engage- the transmitting means and to
openi or close the valves in successive order.

nation of a plurality of regulators, a rotating
shaft, a series of actuating devices for the
regulators mounted upon the shatt, means
for transmitting motion from the devices to
the valves, a shifting cam on the shalt adja-
cent each end of sald series, a-lever pivoted
at a point between the cams adjacent the
shaft and having stepped ends, and 2 foad-
responsive device-having a connection with
said lever to nmove itsends into or out of op-
erative engagement with:the shifting cams to

cither ‘dircction to engage the fransmitting

- —r—

[T

successive order. ' | S

| devices, means for shifting the devices ni-

shaft, arotating cam shaft, a plurality of cams -
75

from, means for transmitting motion from
the devices to the valves, shifting means
moving with said shaft; a device adjacent
said shaft which may be moved into engage-
l-ment with said shifting means, a load-re-

mechanism, the combi-
of valves, a shaft, a se- -
ries of actuating devices for the valves

16. In a governing mechanisim, the combi~

move said series of devices longitudinally in
_ ALEI 125
means and to open or close the regulators.in

actuatiag means including a lever. having

70

85

90

95

100

105

shift the series of devices in either direction -

110

115

120

17. In a governing mechanism, thecombi- -
nation of a series of shiftable valve-actuating
130



e

~for rotating the cams, means for shifting the |
cams including a lever, a speed-responsive

10

2.

cluding a lever, a speed-responsive mechan-
ism having a connection.with the lever, and a

pivot for the lever which isJocated to receive
the thrust of said shifting means to prevent

load upon said mechanism.

- 18. In a governing mechanism, the com-

bination of a series of shiftable cams, means

device having a connection with a lever, and
a pivot for the lever which is located to re-

ceive the thrust of said shifting means to pre- |

vent load upon said device. |
19. In a governing mechanism, the comb:-

15 nation of one or more regulators, means for

f

}

-

895,052

operating said regulators including a shaft,
means for shifting the shaft in either direc-
tion comprising two disks mounted thereon

and having oppositely - disposed cam sur-
20
ing stepped ends, and a load-responsive de-

faces, a lever pivoted adjacent said shait hav-

&+

vice having a connection with the lever to

move its ends into or out of operative en-

gagement with the cam surfaces. - |
n witness whereof, I have hereunto set my
hand this twentieth day of June, 1906.
S CHARLES H. WORSKEY.
Witnesses: |
- Jou~n A. McMawnus, Jdr., -
PriLip I'. HARRINGTON.
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