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cross-section taken on the line 55 of Fig.’
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the life 7—7 of Fig, 2; Fig. 8 illustrates the
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- .COMBINED THROTTLE AND EMERGENCY VALVE,
1,0414,4%8. h - Specification of Letters Patent.

Application filed .Tanua;y 22, 1912, Ssgrial No, 672,614.

To all whom it may concern: : :

Be it known that I, WrrnEer Jomuxson, a
citizen of. the United States, residing at
Lynn, county of Essex, State of Massachu-
setts, have invented certain riew and usefyl
Improvements. in- Combined - Throttle and
Lmergency Valves, of which the following is

The present invention relates. to valves
which are employed to eontrol the admission
of steam or other elastic fluid "to prime -
movers. : : L

-More specifically the invention relates
to-a valve that can be opened .and closed
Y & hand wheel in the ‘ordinary manner
and which from any one of its positions
can be closed suddenly, as for example by

a speed governor driven by the prime mover
receiving motive fluid through said valve.
The invention has for ifs. object to im-
prove the construction of s_uch.valves_where~
by ‘they are rendered more certain and
reliable in their action, the parts of the valve

mechanism being of a simple, reliable char- »
acter, readily manufactured and - not liable
to get out of order. .
For a consideration of what T believe to
be novel - and. my ‘invention, attention is

and the claims appended therefo. )

In the accompanying drawings is illus.
trated one of the embodiments of my inven-
tion, wherein— ‘

Figure 1 shows a valve and its actuating |

mechanism with g tripping means which is
operated by a speed responsive device; Fig,
2 is an axial section showing the internal
mechanism of the valve; Fig. 8 is g plan-
view of the valve with g portion of ‘it broken
away: Fic. 4 g a-cross-section of the valve.
taken on line 4—4 of ‘Fig. 2; Fig. 5 is o

2; Fig. 6 1s a gross-section taken on the line
8—6 of Fig. 2; Tig. 7 ig a section taken on

position, of ‘the walve actuating nut when

the valve is in closeq position, said valve | T

having been operated by hand; Fig. 9is a
side view partially broken away, illustrating .

/the valve in ¢losed position, said valve hav. tuated, as will-appear. later; -

. ‘Centrally, located in the! cas'ing;:éf.fi

Ing been closed by the Speed governot; Rig..

erating’ mechanism; Fig. 11 is an isometrie’

view of the valve actuating nut; Fig, 12, gy
2R isometric viaw. of the rollers and ‘the |

nected ; Fig,

weight, said

GENERAL ELECTRIC
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{runnion member to which they dre cor

‘ 18 is a partial axial’ section
taken through the nut and the valve ¢losino

figure showing

‘the” yaly

S8
n

closed position and the relation lb“e)(\'\]e:en‘f.t}féim

weight and. the
Fig. 14 is a similar viéw sh

owWin,

nut when in that position ;.

Ciy

the Valye:

closing weight in the Same position, as.in”:

Fig. 13, but swith the nu
tion, this action ‘being ‘a
tating the hand wheel w

t in'its up

Per posi-

ccomplished by ro-" g
ith the valve on ity

séat; and Fig. 15 is a view lustrating the -

Tesetting of he
leasing means.

Referring ¢

o Fig. 1, A indica

of a turbine to which steain is

the conduit
valve,

C-indicates g go

B containing my . improved .

actuating nut and. its Tes *

tos o pbfﬁéi\;;f'zo
admitted by

vernor shaft, drlven by

the main. turbine shaft through suitable, 75

gearing.  On the gh

aft 1s an emergency ..

governor comprising for example. a coiled :

spring D whose free

when the spee

closing weight from fall; .
ater. Tt is to be noted that automatic .or...

end moves outwardly .

{ d becomes too great and strikes
the trigger E. This trigger no g
the latch ¥ which in turn prevents the valve

ng as

emergency closing of the valve
by the trigger E and that it forms the Pprin-.gs5
cipal means for holding up ‘the aveight. : It
is also to be noted that it has no connection: :

with the hand whee]

be suddenly and automatically.

any of its positi

ator be in the act of moving it

5 indicates

the. partition

to the valve casing 5. is
1s adapted to receive

mechanism.
Piece and is

rmally holds. go
will. appear..

s controlled -

so that the valve may .

closed from ..

ons even though the oper- 99

by hand.. . .

a valve casing which is. pro- .
‘vided with a partition 6, Fig, 2

6 is a valve seat

. Formed.in.:.

7., Secured

assplit-yoke 8 which: 95
the valve operating. ¢

The yoke is.made i a-single
bored transversely to vecaive '

a trunnion carrying member, and alsolongi.+. ¢

tudinally forming a tub
-2 tubular neck on the emergency ‘weight.

g means for another: . -
and: the: sliding. niit. by
he valve isinor dally

neans of wh

t also affords a. guidin
trunnion member.

ich

ular. end to receive: 100 .

N T

‘t N
.valve 10, constry. ted iy three prineipaliparptgs!

to -facilitate
he valve 10
mHents by me

manufacture and

assembling.

is guided in itg vertical move-

ans of projection

$ 11 and 12 e



formed on the main valve.

2

Jocated at its top and bottom ends. Extend-
ing through the valve 10 is a spindle 15,
the upper extremity of whichis enlarged
to form a head 16 and is retained in the
cap 17 by means of the nut 18. The lower

ortion of the nut seats against a surface
This cap. con-.

~ struction in addition to-transmitting move-

10

;" the annular groove 21 when the valve is’

25

30

.35

40

ments of the spindle to the valve serves as
an auxiliary valve for admitting high pres-

sure fluid to the under side of the main

valve for the purpose of balancing it during
the opening operation. Without such an
arrangement an excessive amount of power
might be required to operate it if there was
a heavy pressure on the upper side of the
valve. ‘When open the valve is substan-
tially balanced but has a slight tendency
to close .due to. the unbalanced ‘area, of the
spindle and to the weight of the parts:

The lower portion 20 of the valve 10 is

annular in formation and cobperates with

closing to-prevent. 1t from pounding. ‘This
is due to the fact that steam is trapped in
the space between the parts 20 and 21. - By
the time the steam:

downward movement - 6f
the seat viglently.
under’ abnormal or' emergency conditions.

The passage 25 shown in dotted lines,
9, is for the purpose of draining off

the

the valve casing.

" Machined on the spindle 15 isa thre‘ade&

portion 26 which cobperafes with the longi~
tudinally movable or sliding nut 27, Figs.
9 and 11. . Cast ‘with the nut 27 are rec-

* tangular projections 28, Figs: 6 and 11,

45

which are located in the longitudinal slots
99 formed between the legs or parts of the

yoke 8. These projections are for the pur-

_poseé of preventing the nut 97 from turning

* while permitting
" this construction it

50

important part

it to ‘move axially. By
» is evident that the nut
has only a’vertical movement up or down
as the -case may be. - As this nut plays an
in the operation of the valve,

A

_ further description ‘thereof will be given

55,

80

hereinafter. :

" Formed on the cai) 17 of the valve spindlé,'
~ Fig. 2, is a
_. the shoulder 31 of the valve10. Hence any -

flange 30 which acts against

upward movement of the spindle 15 “will
1ift the valve due to this flange and shoulder
construction.. Downward movement of the
spindle 15 causes the nut 18 to come in con-
tact with the surface 32 of the main valve,

B thereby forcing it ‘to move downwardly.

65

trunnion member

bore in the yoke 8 is a

“Mounted in a
35, Figs. 2 and 5, which

- |- lever parts

| position
; has escaped from the | sleeves
" member 20, the valve is Seated. In other |
words, these members have a dash: pot effect’
“which retards.the
the valve and :prevents ‘it from striking.
Such dction is of im:-
portance when the valve is suddenly closed .

Fig. | The weight 49 then

water of condensation which accumulates in

1,041,478

is cylindrical in cross-section and is held in

position by means of bolts 36, as shown in -

Fig. 5. - As before stated, the yoke 8 is
split longitudinally. In other words it com-
prises two legs that are united at their up-
per ends. By placing the trunnion mem-
ber 35 ag shown and clamping it by the bolts
36 the legs of the yoke are firmly held in

position. By making the outer surface of

said member round the machine operations
are simplified, and owing to its shape, it 1s
securely anchored against axial movement.

70

75

Centrally drilled in the member 35 is'a hole -

through which the spindle 15 and nut 27
extend. Formed on opposite sides of the

member are cylindrical projections or pivots .

37 and 38 on which is fulcrumed a lever
comprising parts 39 and 40
in position by means of nuts. Cast with the
39 and 40 .are hooks 41 and 42,
Figs. 1,2 and 9: Connected to the levers 39
and 40 is a pin 45 held in position by means
of nuts. Mounted on the pin 45 is an eye
46, Figs. 1, 2 and 10, which is threaded to
the rod 3, said éye being held in a central

47. Under normal conditions the
levers 89, 40, hooks 41, 42 and associated
parts are held in position by means of the
latch F controlled by the trigger E, Fig. 1.

"Under-conditions of excessive s%eed the free:
D moves out- -

end of the emergency governor
wardly due to centrifugal . force thereby,
causing the trigger B to release the latch F.
ecauses the hooks 41 and
49 ‘to swing around from under the anti-
friction rollers 50" and 51 until. checked by

the stop 52, as shown in Tig. 9. Cast with-

on the pin 45 by means of spacing .

80

which are held "

85

90

95

100

the levers and hooks-are arms 53 and 54 - '

which are so constructed and arranged in

relation to the hooks that the vollers in their

upward travel ‘(the resetting, operation)
come in contact with said arms and cause
the hooks'to swing back under the rollers.
When this is done, the’ tripping mechanism

is Teset and the valve members are held in

their normal position.

" The trunnion member 60 is secured to-the
‘upwardly

y extending tubular sleeve of the
weight 60* by means of serews 61, Figs. 7
and 10/and carries the rollers 50 and 51.
Tt is also provided with. rectangular por-
tions that engage, the slots or guides 29 in
the yoké. ~-I have sliown the trunnion mem-

ber ‘separate from the neck of the weight
to which it'is attached for convenience in
manufacture. The effect would be the same
if these parts were intégral. Hence from
one point of view
on the weight.

Looking ‘at- it in another

way, the weight forms the lower. stop or.

support for the nut and when it is released

the nut is' permitted to slide downward.

carrying with it the valve spindle and the

valve. Secured tothe lower extremity of

the sliding nut 27 is seated .

105

110
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120
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136
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the valve spindle 15 is a handwheel 63 for
+ .. the purpose of -operating the valve. ILo-
eated on the spindle 15 between the hand-
wheel 63 and nut 27 is a sleeve 65, Fig. 2,
8-Which serves as a stop. for the downward
“-movement of the nut 27 under certain con-
“eitions which" will be referred to later in
describing the operation ‘of the valve,
weight is‘guided‘int"ernally by the spindle
10 and externally by ‘the downwardly project-
“ingpart of the yoke, The arrangement of
“"the ‘weight and cobperating parts has the
advantage of making a very compact struc-
ture with the mass of the weight so dis-
15 tributed as to permit of a relatively small
~external diameter. Tt will be noted that the
‘weight 60° when in its suspended. position
"#Cts as a support for the sliding nut 27 and
Syhen released as an agent for suddenly clos-
20 ing the valve. ‘By reason of this arrange-
~ment I am able to utilize the weight for two
“purposes whereas: it has been only utilized
for one heretofore.
.. Referring to T ig. 2 which illustrates the
25 valve in the open position, to close it the
- +.:-hand-wheel 63 -and spindle 15 are rotated in
“a clockwise direction. The slightly unbal-
anced pressure on the valve and the weight
. thereof ‘and - that of its associated parts,
30 ‘cause the valve to move downwardly, the
-nut 27 resting: én the trunnion member 60
.and hence -on the weight 60= This move-
ment continwes until the main valve 10 rests
- on its seat 7. Further rotary movement of
85 the spindle 15 in the same direction causes
" the nuit 27 to move upwardly until it strikes
- & shoulder or stop 64 formed on the yoke 8.
. This stops the upward movement of the nut
" .and as the spindle 15 continues to be rotated
40 it causes the spindle to move downwardly
“"‘through the nut by a slight amount, causing
-the valve to be firmly pressed against its
. If for any reason the valve should stick
45 i any intermediate position, due for in-
: - 8tance to the packin being too tight or dirt
“egllecting on the valve spindle or seat, the
dlockwise rotation .of the gpindle 15 will
cause the nut to move upwardly against the
50 shoulder 64 -which stops its upward move-
. ment and further rotation of the spindle in
- the nut causes the wvalve 10 to be pulled
.. downward until it is closed.

ssuming the valve is closed, to open it

#5 the handwheel 63 is rotated in the oppo-
., site.or anti-clockwise direction which fipst
- “eamses the nut to move downwardly into the
- position shown in dotted lines, Fig. 8, 4. 2.,
until it comes in contact with the trunnion
60 member 60 which acts ag the lower stop.
- Further rotation of ‘the spindié causes the
said spindle to méve upwardly through the
nut, thereby' raising the cap 17.  This cap

' serves as an auxiliary valve and permits the
65 motive fluid to circulate inside the valve and

The .

_weéight of the

s

substantially balances it as to fluid ‘pres-
sures. The valve now being in a state of
balance the operator can open it with ease
by rotating the handwheel. If the valve
was 1ot balanced it-wonld necessitate an ex-
cessive amount of power to operate it as will
readily be understood. . R
As the spindle 15 moves upwardly, it car-
ries with it the sleeve 65 which serves as a
stop for the valve and spindle. . To better
understand the stopping feature; the nut
will first be considered at tést.” " Any pres-
sure or weight against the nut is'in the-
downward direction and is taken up by the
trunnion member 60, As the spindle 15 ro-
tated the action of the thread in the nut 27
causes the spindle to move upwardly, the
parts being taken up by said-
nut and the trunnion member 60 which ig
beld in position by the hooks 41 and 42, - As
the sleeve 65 moves With the spindle,. it is
evident under these cohditions that its move.
ment will be upward-until'i comes in con-
tact with the nnt
movement of the spindle .and valve, This
sleeve is of such dimensions as to permit the

valve to have a Pproper opening;on the one
hand and not to strike the casing on the
other. ' ‘

The operation of the valve under emenr-
gency conditions will ,novw. be considered.
Excessive speed causes the speed responsive
device D to move outwardly due to centrif.
ugal force, this niovemént,releasing the trig-
ger K and the latch T controlled thereby
and by means of the weight 49, the hooks
41 and 42 are forced outwardly from under
the rollers 51 and 52, which alows the main
weight 602 to drop ‘and deliver a blow to
the hub of the handwheel 63, Thig blow
forces the wheel 63, spindle 15, nut 27 and
valve 10 into the position shown in Figs. 9
and 13, therchy closing the valve. The next
operation. is o reset the valve actuating
mechanism. The handwheel 63 is rotated in
the valve-closing direction which catses the
nut 27 to trayel upwardly until it strikes the
shoulder or/ stop 64, as shown in [ ig. 14,
Thus- far the position of the valve is not
affected. The weight is then lifted by hand -
until the rollers 51 and 59 pass by the hooks
41 and 42 and contct with the projections
or arms 53 and $4. - Fupther upward move-

“mment of the rollers causes the projections 53,

54 and levers 89, 40 £, swing about the pivots
37, 28 and the weight 49 to move upwardly,
thereby bringing the hooks 41 and 42 into
the path of the rollers 50 and 51 when they
are lowered, as shown in Tig. 15.  Thig
mevenient also forces the yrod 2 leading to
the .governor, Fig. 1, downwardly, thereby
resetting the trigger B and lateh/ It and co-
operating parts; . o ‘
_The space o lost wotion between the nut
27 and the trunsion wember 80, Fig. 15, is

70

75

80

85 -

27 whicld prevents further -

90

95

100

105

110

120



&

for the purpose of allowing excess move-
ment of the members in the resetting opera-

_tion, thereby insuring the propér latching

or catching of the parts. This is especially
desirable in connection with the latch F and
its codperating trigger E. It is for this
same reason that a space or lost motion is
provided . between the nut 27 and the

. shoulder or stop 64 on one side and the trun-

10

15

35

40-

45

50

55,

60

65

nion member 60 on the other.

Tn accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention together

with the apparatus which I now consider to

represent the best embodiment thereof; but
I.desire to have it understood that the ap-

-paratus shown is only illustrative, and that

the . invention can be carried out by other
means. - ,
‘What T cldim as new and desire to seeure
by Letters Patent of the United States, is:—
1. In combination, a valve, a casing there-.
for, 2 spindle-and movable nut for opening
and. closing the valve under normal condi-

.5 tions, a weight that acts as a support for

the nut during normal operation of the

valve and which actuates the valve when it

is desired to move it suddenly, and means
for holding the weight.

2. Tny combination, a valve, a casing there-
for, a spindle and sliding nut for opening
and closing the valve under normal condi-
tions, a suspended weight that acts as a.sup-

port for the nut during normal operation of

the valve and ‘which actuates the valve when
it is desire? to move it suddenly, and means
for releasing the weight and permitting it
to fall and the nut to slide.

3. In & valve of the character described,
the combination of a valve, a casing there-
for, a sliding nut, a valve actuating spindle
cobperating with: the nut, a’ member upon
whick the nut normally rests, means which
support said miember, and mechanism for
releasing said means to cause the valve to
close suddenly. - . ‘

4. Tn a valve of the character described,
the combination of a valve, a casing there-
for, 2 sliding nut, a valve operating spindle
cobperating therewith, 2 weight which when
in 1its raised posiiion forms a support for
the nut, means for sustaining the weight,
and means for releasing' the weight-to per-
mit it to move the valve. T )

5. In a valve of the character described,
the combination of a valve, & casing there-
for, a yoke carried by the casing that forms
a guide, a nut guided by the yoke, stops be-
tween which the nut moves with a limited
amount. of lost motion, means for moving
one of the stops to permit the nut to slide
and close the valve, and a valve actuating
spindle that cobperates with the nut.

6. In a valve of the character described,

the combination of & valve, a casing there-

1,041,478

for, a split yoke carried by the casing, a
pivot that is supported by the yoke and
forms a means for connecting the parts
thereof, a lever carried by the pivot, a
weight that is sustained in position by the
lever, a nut supported by the lever, and a
valve actuating spindle that codperates wit
the nut. - S v

7. In a valve of the character described,.

the combination of a valve, a casing there-
for, a sliding nut, a valve actuating spindle
that codperates with the nut, a weight hav-

70

75

ing a tubular neck that surrounds the spins .

dle, means attached to the neck for sup-
porting the weight, said means also aeting

89

as a seat for the nut, a lever having hooks. - -
that engage said means, and mechanism’:

which normally holds' the said means but
releases it under emergency conditions. .’

8. In a valve of the character described,
the combination of a valve, a casing there-
for, a sliding nut, a valve actuating spindle
that cooperates with the nut, a weight hav-
ing a tubular neck that surrounds the spin-

‘dle, means attached to the neck for sup-

85

.90

porting the weight, said means also acting -

as a seat for the nut, a lever having hooks™
that engage said means, a yoke that is at--

tached to the casing and supports the lever,
and a speed governor that releases the lever
and hooks under certain conditions.

9. In a valve of the character described,
‘the combination of a valve, a casing there-

for, a sliding nut, a valve spindle coSper-
ating with the nut, stops between which the

nut moves, a yoke attached to the casing that .

carries one of the stops, a means which car-

ries the second stop, a device carried by the

95

100

yokée which normally holds said means, and = -

mechanism for releasing the second. stop

105

and permitting the nut and spindle to shide -

in a direction o seat the valve. N
10. In a valve of the character described,

the combination of a valve, a casing there~

for, a sliding nut, a valve spindle codper-
ating with the nut, a split yoke carried by

110

the casing which has a tubular end, a -

weight having a neck that surrounds the
spindle and is guided internally by the spin-
dle and externally by the tubular end of the
yoke, said neck forming a seat for the nut,

15

and means for sustaining the weight in its

normal position and releasing it under
emergency conditions. . :
"11. In a valve of the character described,

for, a sliding nut, a valve spindle cooper-
ating with the nut, a split yoke carried hy.

the casing’ which has a tubular end, a pivot .
‘clamped in place between the parts of the

yoke, a lever and hooks supported by the

pivot, a weight, a member attached to.the

weight having trunnions that engage -the
looks, said member also forming a seat for

_the nut, and means which normally serve to

120

‘the combination of a valve, a casing there-

125

130
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hold the hooks in éngagement with the truf-

" nions and release them when it is desired

to close the valve suddenly.

12. In a valve of the character described,
the combination of a valve, a casing "there-
for, a sliding nut which is normally confined

ut has a certain limited amount of axial
movement, a valve spindle that codperates

* with the nut, a hand wheel for opening and

10

15

closing the valve by hand,
weight which
suddenly,

a suspended
when released. closes the valve

when it is desired to close the valve sud-
denly, - _ o

13. In 2 valve of the character described,
the combination of a valve, a casing there-
for, a sliding nut, a valve spindle, a hand

‘wheel therefor, a stop which moves with the

20

spindle and engages the nut when the valve

1s fully open to Prevent further travel, and

-2 means for releasing the nut to permit the

valve to close suddenly. '
4. In combination, a main valve, a cas-

sald weight forming a seat for:
~ the nut, and ‘means for releasing the weight

B

ing theréfor, a spindle on which said valve
is loosely mounted, a means that incloses
one end of the spindle and acts to transmig
axial motion of the spindle to the valve and

2t

also acts as an auxiliary valve to balance the

pressures on the main valve, g sliding nut,
a weight upon which the nut rests, and
means for releasing the welght and permit-
ting it to fall and the nut to slide,

15. In a valve of the charactey described,
the combination of g valve, a casing there-
for, a spindle upon” which the valve is
loosely mounted, an auxiliary valve located
at the end of the spindle which is arranged
to engage the main valve undey certain con-
ditions and force it against its seat, and a
dash-pot to check closing movements of the
main valve, ' _

In witness whereof, T have hereunto set
my haxnd this-18th day of January, 1912,

: WERNER JOHNSON.

Witnesses:

Joux A. MCMANUS, Jr.,
- Franx C. Harrrm,

30



