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~ UNITED STATES

FREDERICK SAMUELSON, OF RUGBY, ENGLAND, ASSIGNOR TO GENERAL ELECTRIC
. T T COMPANY, A CORPORATION OF NEW YORK.

'EMERGENCY-GOVERNOR.

No. 859,338. o Specification of Letters Patent. - Patented Juiy 9,.1907.'
* Application filed Janusry 17,1905, Seriel No. 241,461, -

To all whom it may concern:

" Be it known that I, FREDERICK SAMUELSON, 2 sub-.

ject of the King of Sweden, residing at Rugby, Eng-

land, have invented certain new and useful Improve-
ments in Eniergency-Governors, of which the follow-

ing is a specification.

- My invention relates to emergency.governing de-
vices for steam turbines, electrical or other machines

of the type in which a centrifugally-operating govern-
ing device is employed toeffect the release of an auto-
matically-acting valve, an electrical circuit-breaker,

or other controlling mechanism, 80 that the power

supplied to the machine in the case of a prime mover,
or current delivered from the macline in the case of

ani electric generator, is automatically. cut off when

the speed becomes excessive.

The object of @y invention 18 to provide a centrifu- |

eally-operated governing device of improved con-

struction which shall operate more smoothly upon the
valve releasing or cogtmlling.'mechafnism than appara-
tus usually employed. | |

In carrying out my invention 1 -providé 2, centrifu-

free to move in a plane transverse to the axis of rota-

tion. The mass of the weight or centrifugally-acting |

element is unequally distributed with respect to the

axis of rotation and is normally held in position by a |
vielding member or spring which is overpowered.

when the centrifugal force exceeds a certain amount.
In its normal position the periphery of the weight. is
preferably but not necessarily concentric with the
axis of the shaft but in its operative or abnormal posi-

tion it is eccentric. Co-operating with 2 suitable por-
tion of the weight is any spitable regulating mechan- {

ism which is operated when the weight assumes an

abnormal position. - , |

In the accompanying drawings which illustrate one
embodiment of the invention, Figure 1 is an elevation,

with portions in section, of an elastic-fluid turbine of’
the vertical type with my invention applied thereto;

I*ig.«2 is a transverse section on iine 2 2, Fig. 1, show-

ing the centrifugally-acting weight in 1its ‘normal or

inoperative position; and Fig. 3 is a similar section
showing the said centrifugal weight in its operative
position. - S '

Referring to the drawings, 1 represents casing of &

turbine of any desired construction, which turbine
may be of the horizontal or vertical type. The casing

contains the usual buckets and fluid-discharging de-
vices. | | o o |

2 is a stool for supporting a ‘dynamo-electric ma-
chine of any suitable character (not showmn). . . -
3 is the main shaft and 4 a guide bearing between

| ‘the ltu'rbin:e casing 1 arid the 'supér'paéed dynamo-elec-
tric machine. Above the guide bearing and keyed

to which the centrifugally-acting weight 6 is preier-
ably, although not necessarily, attached so-as to rotate

smooth circular periphery and surrounds the hub of

position, or in a position transverse to the axis of the
| shaft, and is preferably supported on two radially-
disposed diametrically-opposite guide pins 7 on which
it is capable of sliding. As shown in Ifigs. 2 and 3,

centrifugal action of the weight. The outer end. of

| 10 or its equivalent which forms one abutment for the
spring, the wall located at the inner end of the open-

ported by the pin so that there is a clearance between

jts periphery and the cylindrical wall of the opening. -

By supporting the spring-on the pin instead of sup-

the sleeve 5. The ring is supported in a horizontal

the pin that holds the spring is provided. with a head .=
75
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to the shaft is one member or sleeve 5 of a coupling .

60

therewith. The weight is preferably a ring having a -

69

the mass of the ring is unequally distributed about its
-g'ﬁometricalrcenter. In the heavier side of the ring is
-provided a. radially-disposed opening 8 into which one -
| .of the pins extend, and in the opening s arranged ‘a
spiral compression spring 9 that tends to .oppose the

70

| ing 8 forming the other abutment. -The spring is sup~
eally-acting weight, such as a ring, which surrounds '
the rotating shaft of the machine or a shaft driven’
thereby and while positively rotated by the snaft is

80

porting it on the weight, the balancing of the parts is .

facilitated. The: spring is normally under compres-
sion and is of sufficient strength to maintain the weight
in the position indicated in Fig. 2 with its inner sur-
face against the sleeve 5, for all speeds below the crit-

35

1cal. When the angular velocity of the turbine shaft

-reaches the critical speed the weight 18 moved trans-
versely against the increasing tension of the spring to

| verse movement is utilized to operate any suitable

the supply of elastic fluid to the turbine. -

which is fulcrumed on a vértical pivot 12 supported

shut-off valve 19, F‘ig;' 1, which may be of-the butter-
fiy or other type, the said valve being located. in a sup-

be employed for closing the vilve 15 when the émer-
gency governor is called into play. I have shown
in this connection a ‘motor,.suchas 4 weight 17 car-
ried on a release lever 18 which is held in set position

14 is moved by the action of the governing weight the

| the operative position shown in Fig. 3. This trans- |

90

regulating or governing mechanism which, in the pres- - .
ent instance, is &an emergency -yalve for shutting off

- The- governing mechapism comprises a lever 11 '

95
on the, bracket 13 which is bolted or otherwise ge-
cured to the guide bearing 4 of the turbine shaft.
Through a link 14 the lever 11 18 adapted to actuate a.

100
ply conduit 16 -which delivers motive fiuid to the -
| nozzles. Any suitable quick acting mechanism may

A
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by interlqcking latches 19 located on the lever 18 and o
bell-crank: lever 20. The bell-crank:lever is attached

| to the rod 14. With this arrangement when the rod -
-X10
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~ ters P&tent of the Umted States is, L |
1. In an emer rrency govemor of the chqracter descrilyed -
the eamhinatinn of a rotating shaft a suwle centrifugally--
‘acting weight- pﬂsitively dllven 'by:the shaft and arranged
to move bodily . in one plane, and a 1ewulf1tinfr mechanism
-0p91ated by sald welght. |

. In an emergency gﬂvernw of the charadeu de&.m ibed,
‘a ceutrffugally-
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“ting it to move

17 to fall and strike the arm 21, secured to the spmdle

- 22 of the butterfly, s hammer blow,. “which causes

the v&lve to- close, . -

It will be obvious that Whll{.. 1 hzwe deacrlbed this
invention as applied to an elastic-fluid turbme 1t is

equally a,pphca,ble to" any other high speed. appa-

ratug such as’ engmes dynamos motors and the like.

It will also be obvious that instead of being attached
to the main érwmg shaft of a machine it might equally .
" well be attached t0 2 cmmterqha,it driven at a speed
proportional t6 that of the mam shaft.
L In accordance with - the prowsmns of the patent
'ﬂtatutes T have descrlbed the principles of operation
of m'y invention, together Wlth the apparatis which

I now cnnalder t0. repreaent ‘the best embodlment

“thereof; but I desire to have it understood that the.

apparatus EhOWﬁ is only ﬂlustratwe and that the in-

vention can be carried .out by equivalent means.

What | ela,lm as new and desire to secure by Let—

the (-mnhinatian of a mtatm" shaft,
acting weight which surrounds the sghaft and is pus:twe}v
driven thereby, :means for opposing

from the nmﬁhme

] cunnlfuﬂ..lllv acting wuﬂ'hf mﬁ-tm% mtned hyv the sll.lft

“on which the weight js slid: \bly mounted to move in a
plane transverse -to t.he axis of 1uta‘ilnu means for oppos-

ing the action of thp we:"ht, and a m:
the weight., .. - - o S
4, In a- "'01'91:101 the mmmnﬂfmn of ; mhtmg slmﬂ
il fontufuwally actlnﬂ we:wht which surrounds the shafi,
means for supporting the w eight on. the shaft and: permit-
e in a phine at un*hf angles to the latter,
ineans located between the shaft nnd the weight for oppos-

dlﬂ'-#l’ﬂ nperateﬂ Dy

- Ing the movement of the }gtuu, nnd {l menh.m:sm operaterd

by the weight,

0. 'In a governor, the cnml}mnnnn of mm’rmg shaft,
1 ('entllfuffnlh acting weight ~which surrounds the shaft,
adially-extending supporting means oh the shaft for the
weight and on which the latter is free 1o nove, means for
opposing the action of the w oinhf, ;md g mechanism opelr-
ated by the weight, - -

6. Tn a governor, the combination nf a 1*{1tnting qh'lft
an annuglar vonhifuﬂ;dlh -acting member surrounding the

* shaft, l'ﬂdi.ﬂl}, Gxtvndm"' rand” dl.mwhwallv upgmwd pro-

the action of the
weight, -and a. mechanism arranged adjacent the path of
the weight whiech is operated Ly the latter whien it acts

OPpPosite lmntq
centrifugally for shuttm"ﬁ off th{., supply. power to’ or pDG ]

-engage with-the periphery of the ring so as to he actunted

. In a governer, the eomhlmtmn of a rotating shaft. "

Ol

| wmn{l ﬂ.n of Imtmn
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latcheés 19 afe releaspd thereby permlttmg the weight jections on the shaft, which 3“13901"3 the sald’ member,
means for opposing the action of the member and a regu-

lating mechanism operated by the member.
7. In a governor, the combination of a rotating. shaft,
a centrlfugally—actmw member on the shaft, ‘diametrically-

_dmpﬂsed 13103ect10ns on the shaft for supporting the mem-

ber, means arranged on one of the brojections and. dispored
within the periphery of the member for opposing the cen-
trifugal action. of the htter and 4 means acfuated ln'
the said member. |

8. In a governor, the combinatinn of o rotatm# Shﬂ.fL.

60

6b .

an unequdl.ly weighted rmg, projections on the'shaft which

‘movably support the ring; an abutment ar ranged. on one of
the pm}ectmns which is d:sposed 'Wlfhll] the periphery of
| the-ring, a spring on the said: e o}ection betwreen the abut-
“ment and the ring which- opposes the cenulfuﬂn.l acfiou_
and a means adapted to be actnated hv thc' B

of the latter,
1ing which engages the peuphmy thereof,

- 9. In a governing mechanism of the character desouhed |
the combination of a shnft a
- driven by the shaft, a guide wluch dilects the radial mnve?
‘ments of the weight, ‘a4 means opposing the nmvementq of

the weight, and i controllter actuated by thp weight,
10, In a wnvemm the combination of a mtatmﬂ shaft,

ﬂmt it will tend to move under centnfun.nl m,tum means

fm: supporting the ring which permits it to move in a °
.plane transver se to the axis of the shaft, '111(1 a I‘E"’ll]ﬂtin“'

-~

mechanism ad: ipted to Le actuated by the ring.
11.-In a governor,

regulating mechanism adﬂmed to’ éngnee with the periph-
ery of the ring so as te he actuated thereby,

12, In a governor, the rmnhinutlnn of qhaftl :1 cen-'
trifugnlly-acting ring having 2. smooth pol'ipl]ely and of .
dimnotrimllv .

nnmmum vm% swtiun nt
and a rogulnting mechanism adapted to

minimum and

therehy.
13. In a QD'VEI nor fhe cmnhlnntinn of n Intnﬂng shatf
an element mhitm"' with the slinft uhuqn NIHNN i un-

'_equdlh digtributed: with walnl{t ta the axis of l'ntutiun,
‘means connecting the element with the shaft whieh por-

mits it to move under centrifugal actlon in . plane trans-

verse to the axis of rotation, a duvwe which oppesecg thao
movement  of the element,

and- l”"llhl“llg mes hunium
arranged to be mtuntod by said ﬂh"-nwnt W lwu the a;wml
of rotfation exceeds au cer tain limit. -

14. In a "{1}191 nor, the combination nt‘ i 1'{11.”!11;: shatt, .

| cvniufumlh ¢1rt1n-r member, projecfions on the shuft
which uun,:hl\ quppm ts the member, a spring motinted on
of the pr ajections which oppeses the ce ntrifugal
action -of the member,-ind regulifing hieans nvtunted hy
said membor, ' T |

In witness whereof, I hay ¢ 11{‘1 CUNLY wi nn

lﬁ{l.r
B 1{1 1}1*1{1{ 11

lm nd ﬂl is

Wltnoqc:oq
11.-It\Lh'1"' I’Al‘hl-‘lt
F'i‘lil L M., Wi BB,

- 'l""';"
" [
A

the r:ombilmti{m of a shaft, :1 cen-
trifugally-acting ring having: a sntooth pﬂ:mhmv and i

mx':i.mm,s_gm'.“_. |
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radially-moving weight

80
a ring-surrounding the shaft and rotating therewlth, the
axis of the ring heing offset from the axis of the shaft so |
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