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973.705.

Specification of Letters Patent.
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To. all whom it MAY CONCErN;

Be 1t known that I. FrepERicK SAMUEL-

SON, a subject of the King of Sw ecden, re-
Sl(]l]]“‘ at Ruﬂln I*ngland have 1111611&1('1

1(:E] tam new and useful Improvements in.
Gioverning' Mechanisms for Mixed-Pressure

Turbines, of which the following is a speci-
fication,
The present: mventwu relates to govern-

‘ing ‘mechanisms for mixed pressure tur-
_bmes and - has fol its object to improve

their construction whereby. they are ren-

dered mare certain -and reliable in opera--
-tion, - both
“¢conditions.

under normal and emergency

For a conmdemtmn of w hat I consider to
invention. attention is di-

.and claims appended hereto.

20 .
“1llustrate one of the-embodiments of Ny 1n-

25

30

~section; Fig.

-the - ]ockmg lever of the butterfly
Fig. 4 13 a cross section of the. moter that

In the accompanving drawings. w hich

vention, Figure 1 is an end view of a tur-

bine shrowing certain of the valve parts in
1s' a *view showing the mntm_
“and. the cam shaft for dctuatmrr the hioh

pressure nozzle valves: Fw 3 is a detailed

view showing the ])110t valve for tontrolhing

the admission of motive fluid to the nmtur'
- that. actuates the cam-.shaft; I'ig. 4 1s a de+ |
tailed view shqwmg a“part of the follow -up

device; Figs. 5.and G are detailed views of
valve:

actuates the cam shaft, and Fig: S 15 a_de-

35,

40

45

50

- which 1s- mdlcated at 12.

tailed view of the emergency goversior.

10 indicates the base of the. 111‘1'31111]9. and
mounted thereon 1s a turbine casing 11.

which contams as:‘many rows of wheel |

buckefs or vanes -and as many  nozzles or
fluid discharging . devices as are necessary
to extract- the energyv from the steam or
uther elactu, laid. F he-bucke!:
ed .on a suitable: shaff, the reduced -end. of
This . cshaft is

mounted . in bearings 13, enly one of which

1s. shown on accnunt of the chamctm of the

figures.

Steam is admltted to the bmbme from

two: mdepaendent sources of the fluid supply.

‘High pressure steain is admitted by the con-

duit 14 to the high pressure: valve chest 15.

Low pressure steain is admitted tb-the tur-.

bme by . the cond t 16 that commumcates

IR M

. L!‘

~which the low’ pressure steam passes. .

are mount-
“of the lever 1= connected a rod

atented (}M. 20,
1910. Serial No. 549,747,
with the Yow |)19~>Huw valve chest 17, Steam

for the high pressure serviee mav be re-
cerved fl()lll @ botler or other Hllltlblb
source. and the steam for low me%uuﬁ- Hay
be received from the exhaust of a recipro-

ating engine or from an accumulator. or
ANY Uthe1 suitable gource. A« arcvanged. the
high pressure steam passes through nozzles
or dueetmrr cdevices that are Seplu.ated from
the nozzles or directing devices through
On-
ing to the difference in the volume of the
]11011 and low Pressure steam. the nozzles for
the latter- must have. a oreater ¢1oss sec-

tional area 1In order to convey it.

One speed governor is emploved for con-
trolling the ﬂdlﬂ]%bl()ll of stean:i from Dboth
high and low pressure sonrces. By reason of
(his arrangement the apparatus 1s simplified
rad the proper sequence of operation of the
various valves can bLe insured. This gov-
crnor. which may be of anv suitable h’pe
comprises in the present instance. welghts:
I~ that move outwardly awav from the ver-
t1cal secondary <haft ‘as the sbeed ot the
apparatus increases. and toward the shaft
as the speed decreases. |

19 1ndicates =« sleeve that carries the
welghts, and which 1s mounted upon - the
wrtlcal secondary almft that “driven
through suitable gearing by the main shinft
12 of the turbine. I lmx ¢ not 1llustrated the
detarls of the secondary sliaft and the speed
reducing and power tlullhll}l“'tll]” CONNeC-
tion between it and- the. mnin shatt for the

]‘-s

reason’ that.it seems unnecessary to a proper
| -undelstandmw of my 1m ention.

The speed governor is provided with -

collay..20 tlmt moves up and down as the
welghts move in and ont. This collar actu-
ates the governor lever 21 that is pivoted

to-n amhhle support.” To the oppo=ite end
90

—iu-'iI

tains the adjustable coupling 23 whereby

the lenngth of the rod. can be adjusted. The

upper end of the rod is connected to the le-
ver 24 that actuates the pilot valve. -The
lagter is more partiéularly shown: in Tig.
3. - This -pilot valve controls the adtission
of motive fluid. (which' may be liquid 'or
elastic fluid upder pressure) to-the motor
23.
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wlich con- -
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The motor is ol the ‘osgillating type .
! and is ‘more partl.cularly shown 1\ Flg
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wherein 26 is the cylinder, 27 the piston, | of the nozzle valves to a greater or less
~and 28 the fixed abutment that engages the | extent, depending upon the load thrown

-hub 29 of the piston. " Fluid is admitted and | on the turgine. Conversely, if the load de-
exhansted from ports 30 and 31, as will ap- | creases -and the speed oi the turbine m-

5 pear later. The piston of the motor is | creases, the pilot valve moves in the oppo- 7o
Eeyed to the cam shaft 32, the latter being | site direction to decrease the number of open -
best shown .in Fig. 2. Formed directly on | nozzle valves, and the pinien 37 moves in
the shaft or secured thereon is a plurality | the opposite direction to restore the pilot
of cams 33, which are adapted to actnate | valve 41 to its normal- position, where it

10 the high pressure nozzle valves by means of | closes the ports leading to the motor. 75

‘the stems 34, Fig. 1. For the purposes of The mechanism for controlling the ad-

- deseription, these cams may be termed the | mission of low pressure steam from an en-
main. cams. The stems 34 are suitably | gine, accumulator, or other sources will now
packed at 35 to prevent the escape of steam. | be described: Mounted on the right-hand-

15 The cam shaft 1s supported in ball bearings | end of the cam shaft 32 and located within g
~ 36. at its ends and also at intermediate | the housing is & ¢am 50 that has a cam
points. - - . - groové 51, a ‘portion of which is arranged

. Mounted on the left-hand end of the cam | in the form of a spiral, and another por-

_shaft is a pinion 37 that meshes with a rack | tion 52 is arranged in a plane perpendicular
20 38, the latter being suitably guided in its | to the axis of the cam shaft. For the pur- 85
- movements by the walls of the casing 39. | pose of this description the cam 50 may be

The upper end of the rack is pivotally con: | termed the auxiliary cam.. The reason for

nected to the lever 24. - This lever is con- | this peculiar arrangement is that for certain.

ntected by a pin with the stem 40 of the bal- | speed changes the low pressure valve only
25- anced pilot valve 41. ' Fluid under pressure | should move away from its seat until the 90
15 adinitted by the .pipe 42 to the ports 43 | maximum valve opening is reached, and-

situated between the heads of the pilot valve. | thereafter said low pressure valve should be’
The heads of the valve normally cover the | held stationary, while the cam shaft con-.
-ports 44 and-.45 which communicate with | tinues its movement to open the high pres-
30 the ports 30 and 31 of the motor, Fig. 7. | sure nozzle valves one after the other. to 95
Assume that the governor, due to a decrease | admit high pressure steam, the latter being
in_speed of the turbine, moves the pilot | necessary when the ‘supply of low. pressure
- “valve upward. This results in opening the | steam is inadequate.” In order to transmit
port 44 and. admitting high pressure fluid | the movements of the spiral cam to-the low
35 thereto and to the port 30, Fig. 7, and to | pressure valve an arm 53, Fig. 2, is pro- 100
‘the upper side of the piston 27. The piston | vided, having at its lower end a pin or roller
‘then.moves 1n the direction indicated by the | 54 that makes a snug fit with-the walls of
arrow. The same movement. of the pilot | the groove of the spiral] cam. The upper
. valve opens the port 45, -and the fluid con- | end of the arm is mounted on & rock-shaft |
40 tained in the motor cylinder under the pis- | 35. To this rock shaft is also attached srm 105
- ton.is free to escape through port 31 and 56, Fig. 1, said arins 33 and 56 forming a -
“port 45 into the passage 46, the latter be- | bell-crank lever.” 'Tlie outer end of the arm
Ing 1n constant communication with the ex- | 56 is connected by.an adjustable connecting
haust pipe 47. The passage 46.also serves:| rod 57 with the balanced low pressmse
45 .to convey the exhaust fluid from the pert | double seated valve 58, the latter being 110
44 when the pilot valve is moved down- | mounted upon the stem 39.. The stemis pro-
- wardly and the direction of movement of | vided with a long bearing surface to pre-
_ the ‘piston 27 1s opposite to that indicated | vent the entrance of air or the escape of
by the arrow. . -~ - - .. | steam. ~The valve is provided with seats |
°9  Referring again to "the movement of the | 60 and 61 that are engaged by thé upper and 115
- pilot ‘valve first: referred to, ¢ e., moving | lower heads of the valve. As the speed of
~upward. to: expose-the port 44 to high pres- | the turbine changes, due to changes in the
- sure, the cam shaft starts into operation and | load, valve 58 rises and falls in accordance
In so doing, turns the pinion 37. This move- |'with the amplitude of the changes of the -
55 ment is.communicated to'the rack 38, which | speed and load, thereby throttling the low 120
- under the conditions described moves down- | pressure steam frem the conduit 16 to a -
“wardly. -Since the governor has moved the ] greater or less extent. The arrangement of
- rod. 22 to a position corresponding to the | the parts-is such that so long as the supply
- speed of the; turbine, the pivot 48, Fig. 4, | of low pressuke fluid is sufficient to ‘drive .
. 80 now becomes the fulerum and the pinion 37 | the turbine at the desmred speed, the high 125
. .moves .the left-hand énd_of .the lever 24 | pressure valves remain closed; but just as
downwardly by an amount sufficient to re- | soon as the load increases above that -valve
~.store the pilot valve to its normal position | and the supply. of low pressure steanris no
~-¢overing the ports 44 and 45. ‘This move- | longer sufficient to satisfy the requireitents, .
55 ment of the cam shaft will open one or more | the high pressure valves begin to open one 130




(ing: lever 76 that normaZly
_.swinging and sliding bar 77 by engaging -a

end. of this rod is slotted to receive the lock-
“normally supports’ the-

* w

but under certain condi-

073,705 - . 3
“after another nntil a haiance is effected be- 1 mav he actuated by hand if desired. In.the.
tween thé load requirements and the admis- | sliding and swinging bar is a slot 30 to ve-
sion of high and-low pressure steant. | ceive a pin carried by the arm 81, the latter
- Im agoverning echanisnn of this kind. it | being rigidly securee to the spindle 82 of the
g 15 essential to. provide means for shutting hutterfly valve 83, On the lower end of the .,
“down, the turbine when for any reason its | bar 77 is an emergency wetght 84, which.
speed exceeds the predetermined value—tor normally tends to close the valve and which
example, 10% above the hormal. Tt is im- | is prevented from so doing by the locking
portant that both' high™ and Jow pressure | lever 76. The bar 77 1s made 1n two parts,
10. supplies be-cut. oft simultaneously, to pre- | an upper and lower, which are connected by .
7 vent racing or injury to the turbine and the | the pivot 85 that also forms a handle, I1g. 5.
mechanisn driven. thereby. To this end. I | The weight &4 1s spring-supported in the
control both the high and .low pressure | same manner and for the same reason as
sonrces of supply by means of u-single | weight 73. Owing to the fact that there 1s
15 €nergency governor 122, Fig. 8, that is | a pin and slot connection between the shd- ¢4
" inounted on or driven by the main shaft 12 | ing and swinging bar 77 and the arny 81,
of the turbine. = This governor is arranged | when the weight 84 1s released, it will 1m-
to aet on the Jatch 62, Fig. 1. which latch | part a hammer blow to the butterfly valve
engages ‘a shoulder -on the. rod” 63. The | and cause the same to start from 1ts positaon
oq right-hand end of the rod is provided with | of rest and close promptly. . s
" a forked arm G4 that s mounted on a rock | -In Fig. 5 and Fig. 6 the details of the
shaft G5. the latter being- supported by a | locking lever 76 are more clearly illustrated.
bracket from the main bearing of the tur- The lever 76 is connected at its. right-liand
bitie.” On the left-hand ‘end of rod 63 is a | end by a pin and slot with the rod 75 to form .
a5 handle G6. so that it can be rotatéd. to free | a lost-motion connection. The reason for gg
" the shoulder from engageinént with the | providing the slot 1s to permit of resetting
~lateh 62, On the rock #haft 65 1s also the bar 77 by ‘the handle 83, and also the
“mounted an’ arm.67 which is connected by a. | valve 33 without being .obliged to actuate
vertical rod 68 with the valve lever .09 | the rod 75 or any of the parts beyond it.. In
30 The said arms 64 and 67 and <haft.65 form | other words, the weight 73 is reset. bv one g3
- a bell-crank lever. 'The right-hand end of | operation, weight 84 by another operation,
the valve lever 69 is supported by a link | which operations are indepenclent, so that
Q. and attaclied to said lever is the stem 71 | one.weight 1s to be moved at a time. Said
 of - the high pressure emergency valve 72. | pin and slot connection also insures a hams-
35 Between the lever 69 anu the spinuie 71 1s a | mer blow for starting the parts into opera-- 100
certain amount of- lost motion, so that a |tion. The locking lever 76 is normally held
haminer hlow will be imparted. to the valve in the position shown in Fig. 5, by the spring
for the purpose of starting it in the closing | 87 that is lgcated within the slot in which
direction. Mourted on the vertical rod 68 | the left-hand end of the lever moves.
40 is an emergency motor. in this case a weight [ In the event of an emergency condition, 195
%8, that tends at all times to close the | and assuming that the. emergency governor.
emergency valve, which' tendency < resisted | releases the latch 62, the weight 73 in falling
- DLy the-latch 62.  In order to decrease the | closes the high pressure-valve and also moves:
~effects of the shock due to.the falling weight | the rod, 75, which in turn moves the locking,
4573, when the latch 62 is- released a compres- Jever 76 in the direction to release the emer- 110
" sion spring T4 is provided that vests at one | gency weight 84, that actuates the+butterfly.
_end . on, a shoulder on the rod 68 and the | valve 83. - S P
other end engages the walled recess in the | It 1s to.be noted that whereas independent:
weight. This weight 15- intended to be re- weights or motoxs are provided for each of
50 sel by hand, i e. raising the rod 68, weight | the valves, the weight 84 is under tle direct 115
73, turning arm 67..voek shaft 65, arm 64, control of.the weight T3, and that both, |
“and meving the rod 63 to a position where {-weights ave controlled bvthe same cmer-
- the lateh 62 will engage the shroulder of the | gency governor. In ~order to vestore.the
vod.. The rod (3.is normally moved to tlfe | parts into position after the emergency op-
~ 55 right by a spring. T _eration, the butterfly valve is first restored .12
. The low pressure ‘emergency - mechanism | by raising the weight. 84 and permitting the.
 will now be described: Mounted on the rock | locking lever 76 to snap into place: then the
shaft 65 is an arm located directly back of | high pressure emergency valve 1s restored by.
. .the arm 64, which is pinned or otherwise | raising the weight 73 and permitting the
/60 copnected to a horizontal rod 75.- The outer | latch 62 to engage the shoulder in the rod 63.-12:

T prefer to restore first the low pressurexalve
.and then the high; | .
tions this order may be reversed.

| Bv reason of the improved ¢ Instruction

%8 therein: . +A- handle 79 Son. ) Trove :
-get, forth, T -am able to proyide a governing 13

notch or shoulder 79
lever, whereby the latter

65 is provided on the

+
-




4' .

mechanism which is exceedingly simple and

reliable in operation.” The parts are very

compact and relatively small. Each part is

80 located that 1t is entirely accessible, and
one part can be adjusted or removed without
“disturbing the whole mechanism. T am also

. able to avoid lost motion in those. parts

- where it would be an undesirable fagtor. .
_ The joints between the
10

JO1 _ arts are of the sim-
plest character, and the bearing surfaces'am-

ple to prevent excessive wear or strain.

" By-arranging the weights 73 and S4 as de-

. scribed, I obtan the great advantage that

15

) ]
-
20 '
, L]
- r

25

“the goverpor latch 62 oply has to support

one of. them.. When the weight 73 1s’ re-
leased it_not only closes, its own .valve, but.
supplies the necessary force to trip the lock-

ing device of the second weight 84. This
- .insures prompt action ‘of both emergency
valves .‘with a relatively small .load on the:
emergency governor, so. that the latter will

operate with certainty at exactly the prede-
termined tripping speed. =
In accordance with the provisions

“ ciple of operation of my invention, together

.30 |
~ _the invention can be carried out by other

- What I

with the apparatus which I now consider to
resent.the best embodiment thereof; but
I ‘desire to have it understood that the ap-
paratus shown is only illustrative and that

by Lettérs Patent of the United States, 15—

A9

B I’zlyintg. , ‘and a co
for supplying low pressure motive fluid,
. in.combination with a valve means.for regu-

49 r R
-. the admission of low pressure finid to ti
-turbine, a motor for actuating both of said
valve means, a speed governor that controls

1.- A turbine having -a condwmt for sup-

high pressure motive fluid and a con-
duit

lating the admission of high pressure fluid
to the turbine, valve means for ‘1‘etTrulat1-111g
to the

" gaid valve means and is driven by the tur-

45’

50 ‘ 5 one- |
- _,,_bei_ng'tripped'b?f one of the motors.

" supplying low
-'8% b . lati :
. ‘'mission ‘of  high pressure flud to the tur-
"bine, a

60

bine, emergency valves independent in_ac-
tion of said regulating valves, independent
motors for operating the emergency valves,
Jatches for pregventing both motors from op-
erating, and a speed governor, also driven by
the fu1‘iaine, that trips one-latch, the other

2. A turbine having a conduit for suppl
ing high pressure flud and a condmt for
pressure motive fluid, in com-
bination with valves for regulating.the ad-
‘cam shaft for moving the valves, a
‘motor mounted on one end of the shaft for
actnating it, a low pressure valyve mecha-

‘valves far.the high and:low pressure sources

-

that are arranged. to close independently of

! _ of the
patent statutes; I have described the prin-

‘elaim as new and. desire to secure

pj)] V-

nism, a bell-crank lever and rod for trans-.
fitting . motion from the cam shaft; to the
‘low- pressure - valve mechanism, emergency

973,705

the regulating valves, and an emergency gov-
ernor that controls the emergency . valves.
3.. A turbine having a eonduit for supply-

65

ing high. pressure, fluid and a condmt for -

supplying low pressure motive fluid, in com-
biriation with valve means for regulating
‘to-the

the admission of high pressure fluid

-4 motor mounted on the shaft for actuating
it directly, a low pressure valve mechanism,
“a spiral cam driven by the cam shaft, a lever
-and rod actuated by the spiral cam for mov-

ing the low pressure valve mechanism,. a

governor for the ‘inotor, a Dbutterfly emer-.

gency valve, a sliding and.swmging rod, a
weight on the rod for closing the valve, and
means for releasing the rod and weight. -

4. A turbine having high and-low -pres-
sure supply conduits, a valve for each of the

a motor mounted directly on -the shaft. for
moving it, a governor for coniroling the

‘ently -of the regulating valve, a means for
imparting a hammer blow to said valve to
close it suddenly, a restraining:latch for said
|’ means, ang-a governor controlled-motor for
releasing{ said latch. =~~~
- -5, "A turbiné having high and low pressure
supply conduits, a plurality of high pressure

70

turbine, a cam shaft for actuating the valves,

79

80

said supplies, a shaft,.a spiral cam thereon, .

85

| ‘motor, means actuated by the cam.that is
-conrniected to the low pressure valve, an-emer-
gency low préssure valve acting independ- -
90

95 :

valves, a low pressure valve, said valves act-

/ing on the supplies from the conduits, main’

c¢ams for actuating the high presstre. valves
| successively, an auxiliary cam which pre-
cedes:the. mgin cam in its operation under
conditions of increasing load on the turbine,

100

‘a’shaft for the cams; a.power transmitting

| ccnnection between the auxiliary -cam an
| the Iow pressure valve, a motor mounted di-
‘rectly on -the shaft that drives all of the
cams,-a speed {governor for ‘controlling the
motor, a ,Io} ‘pressure emérgency valve; a
sliding rod for actuating 1it, a locking lever
ther'eé)r,nmeans tending to hold the locking
| lever in engagement.with the rod, and means
for moving the lever against the-action -of
‘the spring. e
- 6. A turbine having high and low "pres-
sure supply conduits, high and low pres-
sure \':i-}v?e's regulating the ‘supply of flmid"
from the conduits to the turbines; cams for
“actuating ‘the valves, said ¢ams’ being so
‘timed or arranged that the one actuating the
low pressure valve completes its work before
the cam or cams actuating the high pres-

sume its work after the high pressure valve
or valves are closed, a motor that 1s commen .
to and. drives all of the cams, a governor
‘controlled means .for regulating the action

sure valve or vulves start into operation un-
der.conditions of increasing load, and reas- -

105

110

115

120

125

of the motor, high aiid low- pressure emer-
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gency valves, a closing weight for each
valve, means actuated by one weight for re-
leasing the othel, and a governor for con-
tmllmg the action of said welght%

. A turbine having high and low pres-

sure supply conduits, hlgh and low pres-

sure regulating valves, means for actuating

them, high and low pressure emergency
valves, means for actuating them. and a
smg'le emergency governor. that controls the
closing of both emergency valves.

8. A turbine having high and low pres-
sure supply conduits, high and low pres-

sure regulating valves; means for actuating .

them, high and low pressure emergency
valves, a motor for vach emergency valve
for closing it, an emergency governor, means
actuated by the governor for releasing one
of said nmtm s, and a device actuated by one

“motor for releasing the other.

9. A turbine having high and low pres-
sire supply (mldmtfs lugh and low pres-
siure regilating ¢

eration, and a lost-motion device operated

Dby the first motor for releasing the second.

10. A turbine having high and low pres-
sure supply econduits, hwh and low pres-
sure regulating valves, 1110'11 and low pres-
sure emergency valves thewtﬂr. a means for
holding the high pressure emergency valve
in its open positiofl, a means for holding the
low pressure emergenoy valve in 1ts -open

ahm. high awd low pres-
sifre emergency valves, motors for actuating -
them that tend at all' times to move the -
valves, a governor controlled latch that pre-
vents one of the motors. from operating. a
governor for releasing saud latch which 1s
responsive {o an abnormal condition of op-.

ey mipl

!
)
|
|
|
|
|

position, motors that tend at all times to

close the emergency valves, a locking device

for the mutmb. and a-governor for actuafmg

sa1d device.

11. A turbine having hlgh and low pres-

sure supply conduits, high- and - low pres-

sire emergency valves thelefﬂl a motor for

actuating the high pressure - Valve, and a

locking “dewice for the low pressure valve

v that 15 moved by the motor that actuates

|
l

5.:11(1 ]ugh pressure valve.
. A turbine having high and low pres-

snre aupplv conduits, lngh and low pres-

sure gmergency Valveq therefor, a motor for
actuating “the ‘high pressure valve e, & motor

for actuating the low pressure valve, a lock

I‘E"-tldlllll]g the low pressure valve from op-
erating, a power transmitting agent between
the motox that operates the high pressure
valve and the lock, and a lost- motion device
in-sald agent. -

13 In a governor mechanism, the combi-
nation of a ‘motor. a shaft«lriven thereby, a
pilot valve for controlling the Movements
of the motor piston, a governor, a lever that
1s attached to the pllot valve and is moved
by the governor. and a follow-up tlevice for
the 1)1l’m valve cnmprmnﬂ a pimon driven

by t]w nmtm.. and a‘rack meshimg therewith
‘which is attached to, the Jever and wnder cer-
tain conditions holds one end of the lever

stationary and at othgr times moves it.
In witness whereof, I have hereunto set
m\ hand this 10th. dav of March. 1910..
FREDERICK SAMU ELSOXN.
Witnesses: .
BexJgaiix B. HLLL
Herex ORFORD.
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