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ED STATES PATENT OFFICE.

WILLIAM G POTTER, OF MARBLEHEAD, MASSACHUSETTS,

STOP-VALVE.

.

1,139,221,

Specification of Letters Patent.

Appleation filed January 19, 1914, Serial Mo. 813,036

To all whom it may concern: ‘
Be it known that I, WinLianm G. PorTeR,

a citizen of the United States, residing at ~

Marblehead, in the county of Issex and

State -of Massachusetts, have invented new

and ‘useful Improvements in Stop-Valves,
of which the following is a specification.

This invention relates to an improved
stop valve, the same being particularly
adapted to be used in connection with a
series of boilers, all connected to the same
main steam pipe in a manner known as a
“battery ” of boilers.

The stop valve of this invention is inter-
posed between each boiler and the main
steam pipe and is so constructed and con-
nected to the said main steam pipe and its
respective boiler that if, for any reason, the
pressure in the -boiler to which the stop
valve is attached should substantially

change, as for instance, if a tube blows out

or if the foreman allows the pressure in
the hoiler to decrease substantially, or if
for any reason the pressure in the main

steam pipe decreases, then said stop valve

will automatically act to.close the pipe lead-

ing from the boiler to the main steam pipe.

It is the object of this invention, there-
fore, to provide a stop valve which will au-
tomaticallv operate to close the passage in
the connections from the main steam pipe
to the.boiler when the pressure in the hoiler

cor in said main, steam pipe decreases and

which will automatically operate to open
said passage when the pressures in the main

steam pipe and the boiler have again be-

40

¢ome substantially equal. .
It is alséo the object of this invention to
provide a stop vilve of the character set

forth and means to lock the valve in a pre-

determined position. -
The invention consists in the combination
and arrangement of parts set forth in the

" following specification .and particularly

5 pointed out in the claims thereof.
‘Referring to the drawings: Figure 1 is a

sectional elevation taken on line 1—1 of
Tig. 8. Fig. 2 is a sectional plan taken on
line 2—2 of Fig. 1. Fig. 3 is a sectional
plan taken on line 3—3 of Fig. 1. Fig. 41s
a scctional elevation taken on line 4—4 of
Fig. 3. Fig. 5 is a diagrammatic plan of a

- Shattery” of-boilers and a main stéam pipe

connected thereto with iny improved stop

81, by pipes 32 and 83. /

valves interposed between said batteries and
said main steam pipe. ,
Like numerals refer to like parts through-
out the several views of the drawings.
In the drawings, 6 is the wvalve casing
which is provided with an inlet passage 7
and an outlet passage 8. A member 9 is

mounted to rotate within said casing and

within a eylindrical sleeve 10 forming a seat
for said member 9. The rotary member 9 is
provided with  ports 11 and the sleeve 10
18 provided with ports 12. A-chamber 13
surrounds the sleeve 10 and opens into the
outlet passage 8. The rotary sleeve 9. is
open at both ends and opens at its lower end
into the inlet passage 7, so that when the
ports 11 register with the ports 12 the pas-

sage 7 communicates with the passage 8and

when the ports 11 dre out of register with
the ports 12 the passages T.and 8 are out of
connection with each other and the valve
is closed. . ‘

The casing 6 is preferably made in two
parts, a lower part 14 containing the rotary

. member 9 and an upper part 15 which is fas-

tened to the lower part by screws 16.

The mechanism whereby the rotary mem-
ber 9 is operated to close the valve is. con-
tained within the upper part 15 and con-
sists of a piston 17 having heads 18 and 19
at opposite ends thereof, said heads being
connected by a piston rod 20 which has a
rack 21 thereon meshing into a segmental
gear 22. The segmental gear 22 is fastened
to a stem 23 which has a cross-bar 23 there-
on. The opposite ends of said cross-bar en-

gage notches 9 in the upper end of the ro-

tary sleeve member 9. The stem 23 is ar-
ranged to rotate in a bearing 24 provided
in the upper part 15 of the valve casing.
It will be seen that by removing the upper
part 15 the stationary sleeve 10 and the
rotary sleeve 9 may be removed and. re-
placed by similar new parts or repaired as
the case may be. -

The piston 17 is arranged to reciprocate

. in a fluid pressure cylinder 25, such as steam

under pressure. One end 26 of said cylin-
der 1s connected to a source of fluid pres-
sure, such as the boiler 27, by pipes 28 and
29. The opposite end 30 of the cylinder 25
is connected to an jndependent source of
fluid pressure, such as the main steam pipe

&
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The upper p_ai‘t 15 of the casing 6 has a
fluid pressure chamber 34 therein which

_opens into the fluid. pressure cylinder 25

through a passage 85. The upper end of the
stem 23 projects into -said fluid pressure
chamber 84. This fluid pressure chamber is
connected to the pipe 28 by pipes-36 and 37,

-there being a check-valve 38 interposed be-
tween said pipes 86 and 87. Said chamber

34-is also connected to the pipe 32 by pipes
39 and 40, there being also a check valve 41

* interposed between said pipes 39 and 40 (see

15

Fig. 4). Thus a check valve is interposed
between each of the sources of fluid pres-
sure, viz, the boiler 27 and the main steam

' pi%g 31, and the chamber 34. ’

wo fluid pressure cylinders 42 and 43-are

~ contained within the upper part 15 of the

- 20

26

casing 6 and communicate with the fluid
pressure chambeér 34 -in said casing. The

- cylinder.42 is connected by a pipe 44 to the
pipe 29 and thus to the boiler 27, while the

cylinder 43 is connected by o pipe 45 to the
pipe 83 and thus.to the main steam pipe 31
A piston 46 is contained within the cylinder

-42 and is adapted to reciprocate therein, the

movement of said piston in-one direction in
said cyiinder being limited by an annular

. shoulder 47 constituting a stop. A spring

80

35

40

45

48 “inclosed - within the cylinder 42 bears

against the piston 46 and normally holds -

said piston.against the stop-shoulder 47.
The piston 85s provided with a piston rod
49, the -free end of which bears. against a
flat face 50 én the segmental gear 22. Said

-piston and rod are prevented from rotating

by a guide pin 51 which projects into a slot
52 formed in the piston rod 49. The pin 51
is fast in the partition 53 which is part of
the casing 6. Another piston 54 is provided

in the cyTinder'43 and its movement in one

direction is limited by a stop shoulder 55
on the casing 6. Sald piston is normally
held against said shoulder by a spring 56
inclosed within the cylinder 43, and bearing

. against the pisten 54. The piston 54 is pro-

60

55

60

65

vided with a piston rod 57 which bears at its
free end against a flat face 58 on the seg-
mental gear 22. Said piston 54 and its rod

57 are prevented from rotating by the pin’

51 which projects into a slot 59 in the pis-
ton rod 57. o )

Tt will be noted that the fre¢ ends-of the
pistons 49 and 57 bear against the faces 50

and: 58 on the segmenfal gear 22 and that
said rods bear against said segmental gear
on_opposite sides of & median axial plane

of said segmental gear, thus forming a lock
to prevent the segmental gear 22 from ro-
tating and thus locking the rotary mem-
ber. 9 of the stop valve against rotation, ex-
cept under certain conditions hereinafter
specifieally set forth. R
The. pipe 28 is connected to the pipe 32

by a pipe 60 in which is provided a valve:

1,199,221 . |

l
S

main gteam. pipe. The pipe 28 has a blow-

off pipe 64 attached thereto in which is pro--

vided a ‘shut-off valve 65. ‘
A friaid pressure whistle 66 is connected to
the cylinder:25 by 4 pipe 67, the same en-.

-tering said.éylinder, as illustrated in Fig..

3, at a point iwhere it will be shit off from
communicatidn’ with'isaid: eylinder by the
piston head 19, when the piston 17 is in the
central position and ‘the ¥alve 9 is open:
When the piston 17 moves in either direc-
tion, as hereinafter described, the pipe 67
will have tommumcation with the end 26
of said cylinder or with the pressure cham-
ber 34, as the' case raay be, and thus pres-

“sure will be brought to bear upon the whis-

tle 66 and anialarm given to indicate that

for some reason! the valye 9-is closed.

The general  operation' of the mechanism.

62\ The 'ﬁipe 33 has a valve 63 therein which . -
is_interposed between the pipe 32 and the

70

75

80

85

hereinbefore specifically described is as fol- .

lows: Assuming ' the pregsure in the main -
steam pipe 81 and in the Boiler 27 to be sub-
stantially the same, then:the parts of the
stop valve will be in the pasitions illugtrated

90

in the drawings Figs. 1 to 4 inclusive, and

the stop-valve will’ be open—that is, the
ports 11 in the rotary member 9 will aline
with the ports 12 in the sleeve 10, thus allow-
ing frée passage of the steam from the boiler
through the'inlet passage 7 into the chamber
18, through the outlet passage 8 and through
the pipe 68 to the niain steam pipe 81. " As-
suming, mow that the pressure in the boiler
27 drops-for any ireason; as soon as this oc-

.95

130

curs the steam pressure from the main pipe

31, through the pipes 33 and 32, will act
upon the piston head 18 to.move the piston
17 in the direction of the arrow o (Ifig. 3).
The rack 21 will then cause the ‘segmental
gear 22 to be rotated in the direction of the
arrow b (Fig. 3), thus rotating the stem 23
and sleeve 9 to move the ports 11 out of
register with the ports 12 and thus close the-

"passage 7 from the passage 8, shutting off

the steam from this particular boiler to the-
main steam pipe 31. During this operation
the pressure in the chamber 34 remains the
same as that in the end 30 of the cylinder 25,

" being connected to the same pipe 32 by the

05

P

IR SLEE

pipes 89 and 40, and the check valve 41 be-

ing under these conditions open. - The check

valve 38 will at the same time be closed, by

reason of the reduction of pressure in: the
pipe. 28 and the maintaining ¢f the same

" pressure in the chamber 34 and pipe 36.

The piston 54 will remain seated against
the shoulder 55 by reason of the pressure in
the chamber 34 and in the cylinder 43 being

120

125 .

the same, but the pressure in the cylinder -

42 having decreased, by reason of its.con-

nection through the pipe 44 with the pipe 28 - -

und the boiler, will allow the piston 46 to -

be mioved away froin the shoulder 47 by the

130
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pressure of the steam in the chamber 34.
Thus the ségmenial géar will be uniocked
and free to rotaté as the pressure of the

piston rod 49 upon the face 50 of said seg-
i

mental gear will be removed.
_When the piston 17 is moved to a suffi-
cient extent so that the piston head 19 moves

out of alinement with the opening in the
cyiinder 25 to which the pipe 87 and alarm
device 66 are connecied, said alarm deviee

will be operated by the pressure of the steam
from the chamber 34 through the passage
35 into the cylinder 25 between the piston
heads 18 and 19 and thus outwardly through
the pipe 67 and through said alarm device
66. Thus an slarm will be given notifying
the engineer that the pressure in the hoiler

97 has been substantially reduced for some

cause. As soon as the cause of trouble in
the boiler has been remedied and the pres-
sure in the pipes 29 and 28 again becomes
equal to that in the main pipe 81 and in
the pipes 32 and 33 connecting therewith
the pressure of the steam will become equal
on opposite sides of the'piston 46 and on
the opposite ends of the piston 17. The
piston 46 will be moved toward the shoulder
47 by the spring 48 and the free end of the
piston rod 49 pressing against the flat face
50 of the segmental gear 22 which at that
time will be in an inclined position rela-
tively to the end of said piston rod, will
cause the segmental gear 22 to be rotated
in the opposite direction to that of the arrow

'3 and the piston 17 will be moved in the

" opposite direction to that of the arrow a

and thus the valve. will be opened, said

' segmental gear coming to a stop whew the

40

5

face 58 abuts against the end of the piston
rod 59, and the piston 46 simultaneously
abuis against the shoulder 47. The parts
are then in the relative positions illustrated

in Fig. 8, the valve is opened and Tocked

by the piston rods 49 and 57 and their ye-
spective pistons 46 and 54

Assuming, now, that the pressure in the
boiler 27 remains constant, but that the

pressure in the main steam pipe 31 is de-

50

55

80

K

‘creased for any reason, them the pressure

in the end 30 of the cylinder 25 will de-
crease, the piston 17 will move in the oppo-
site direction to the arrow a, the check valve

41 will be closed, the check valve 38 will’
‘be opened, there will be a decrease of pres-

sure in the cylinder 43 and the piston 17
moving. in the opposite direction to that
of the arrow ¢ will cause the segment gear
99 to be rotated in the opposite; direction to
that of the arrow b. Said segment gear wiil
be unlocked so.as to allow thé same to be
rotated to close the stop valve, by reason
of the fact that the pressure in the chamber
84 will cause the piston 54 to move awayv
from the shoulder 55, thus removing the
end of the piston rod 57 from the flat face

e

58. As soon as the pressure in the main
steam pipe becomes equal to that in' the
boiler 27 the check valve 41 will be opened,
the pressure in the chambers 34 and in the
end 30 of the cylinder 25 will be eoual,
the pressure in the cylinder 43 will be equal
to the pressufe in the chamber 84 and thus
the piston 54 will be moved toward the

70

shoulder 55 and through its piston rod 57,

‘which bears at this time against the in-

clined flat face 58 of the segmental gear 22,
will cause said segmental gear 22 to be ro-
tated in the direction of the arrow b while

76

the piston 17 moves in the direction of the

arrow ¢ and thus the rotary me' :ber 9 will
be moved until the ports 11 are in alinement
with the ports 12 and the valve 9 is then
opened and locked in its central position
by the two pistoh rods 49 and 57 located
on opposite sides of a median axial plane
passing through the axis of the stem 23 and
between the cylinders 42 and 43. The blow
off 64 and valve 65 are provided so that the
engineer can test the working of the device
daily or whenever desired.

By opening the valve 65 the pressure in
the pipe 28 will be decreased and the mecha-
nism will then operate, if in proper condi- -
tion, to close the stop 'valve.. When the
valve 65 is closed the pressure in the pipe

80

85

80

95

98 will return to its normal pressure and - -

the' parts’ will return to the position illus-

-trated in Fig. 3, the valve being then open.

Yrnder normal conditions the valve 62 in
the pipe 60 is closed and the valve 63 in

100

the pipe 33 is open. If, however, for any

reason it is desired to shut off the main
steam pipe from the stop:valve mechanism,
the valve 63 is closed and the valve 62
opened, so that an equilibrium of pressure
upon opposite ends of the piston 17 1s main-
tained as well -as an equilibrium of pressure
between the cylinders 42 and 43 and the
chamber 34. e
Ordinarily it is not desirable to have the

" boiler shut off from the main steam pipe

by the stop valve, unless there is a substan-
tial difference between the pressure in the
boiler and in the main steam pipe. There-
fore, the springs 48 and 56 are made so as

compress the same and thus approximately
there will be no closing of the stop valve
unless a difference in pressure in the boiler
and the main steam pipe amounts to five
pounds. The difference In pressure at which
the stop valve will operate can be regu-
lated by means of the springs 48 and 56
to suit the user. ( : _

Having thus described my invention,

106

110

‘to" require about five pounds pressure to -

120

what I claim and desire by Letters Patent .

to secure is; o

1. A stop valve embodying a casing hav-
ing an inlet and an outlet passage and a ro-
tary member in said casing adapted to- al-

130
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ternaﬁely open and close said passages when  #

rotated in either direction, - mechanismy
adapted to rotate said rotary member in:

- opposite directions including ‘a- reciprocas”

10

- piston in a predeterniined position.

which said piston is adapted to reciprocate,
independent sources of fluid pressure con-
nected to said cylinder at opposite ends of ,
said cylinder, respectively, and fluid pres-

sure operated means adapted to. lock said osite direc 3
- tory-member-with piston heads at the ends
"thersof, respectively, a fluid pressure cylin=

2. A stop valve embodying a casing havs"
ing an inlet and an outlet passage and a ro-

- tary member in said casing adapted to-alfer-

15
20

- 25

- ternately open and close sai
{ rotated “in either -directiol

30

" .of sai

35

nately open and close said passages when ro-.
tated in either direction, mechanism adapt-
ed to rotate said rotary member in opposite
directions, including a reciprocatory piston
and a fluid pressure cylinder in which said
piston is adapted to reciprocate; and inde:

‘pendent sources of fluid pressure connected
‘to said cylinder at opposite ends of said pis-
[ton, respectively, v oo T ’

A stop valve embodying a casing hav-
ing an'inlet and an outlet passage and a ro-
tary member in said -easing adapted to al-
vassages when
nyza gear fast to

said rotary member,. a- piston with 'a raek
thereon meshing into said gearraylinder in-
which said piston is adapted to recipracite
and independent. sources- of - fluid -pressure,
connected to sdid cylinder at_opposite ends

d piston, respectively.” " -

4." A stop valve émbodying & casing hav-

" ing an inlet and an outled passage and a ro-

" tary member in said casing adapted:to al-

40

45

. ing an inlet and an outlet passage an

50

55

térnately open dnd close said passages,
mechanism adaptedto rotate said rotary’
member in opposite directions ineluding g
reciprocatory piston and. a fluid. pressure
cylinder in_whichrsaid. piston.is adapted to _
reciproeaté, independent sources of Huid
pressure connected to'said cylinder at oppo-
site ends of sald piston, respectively, and.
fluid pressure operated means adapted to

lock suid piston in a predetermined position. - L 7
“terposed . between-each of ‘said sourc

5. A stop valve embodying a casing hav-".
(,f a ro-
tary member in said casing adapted to al-
ternately open and close said passages when'
rotated in  either direction; mechanism
adapted to rotate said rotary member in .op-
posite directions, including a ‘reciprocatory
member with piston heads at the énds there-
of, respectively, a fluid pressure eylinder in
which said piston heads are adapted to.re-

_.ciprocate, and independent sources of fluid

60

85,

pressure connected to-said cylinder at-op--
posite-ends_of said reciprocatory member,

" respectively, said cadinig-having g flnid pres-

sure chamber opening into’ saad fluid pres-
bure cylinder between said piston-heads and
connected to beoth of said indepenident
sources of fluid-pressure ind a stem on said-

~pressure and said fluid
tory piston and a fidid pressure eylinder-in. ; mbad
~ing an inlet and an outlel passage an

“cating with said fluid préssure chamber-

hamber and a check valve inter-

meniber -projecting into said fuid

‘puseéd hetween each of said sources of fluid

: pressure chamber.
6. A stop valve embodying -a‘c_asin'(%

tary member in said casing adapted te alter:
‘nately -open and close said passagés, mecha-

nism adapted to.rotate said rotary member.

in opposite ditections, including 4 reciproca-

‘der in which said piston heads are adapted

to reciprocate, independent sources of fluid -
“pressure -connected to said cylinder at op-

posite -ends of said reciprocatory member,
respectively said casing having a fluid pres-
sure chamber opening into said fluid pres-
sure eylinder between said piston heads and
connected to- 'both of said independent

hav-
a ro-

70"

(O
80

85

sources of fluid pressure, a check valve in- -

ber, two fluid pressure_cylinders communi-
cating with said fluid pressure chamber and

pressure, a pisteriin each of said last-named

cylinders,and means controlled by said last’
named-pistons adapted to lock said rotary

‘member in a predetermined position. .

7. A stop valve embodying a casing hav-

‘terposed  between each of said sources of
~ fluid pressure and said fluid pressure cham--

90

_each connected to one of said sources.of fldid -

95"

ing an-inlet and an outlet passage and a ro- .
tary member in said casing adapted to alter:

nately open and close sai
nism adapted to rotate said rotary member
In opposite directions, including a recipro-

assages, mecha-

100

catory member with piston heads at the ends: -

therect, respectively, a fluid ressure cylin-:

‘der in which said piston heads are adapted =

to reciprocate, independent sotirces of fluid.
pressure connected to said cylinder at oppo-:

site~ends of said~reciprocatory ‘member, re-
spectively, said_casing having a fluid pres-
sure chamber opening into-said fluid pres

‘105 .

sure cylinacr between said piston heads and;:1i

connected _to both “of said independent =
m-t

seurces of fluid pressure, a check valve
fluid pressure and said fuid ‘préssure cham-

ber, two fiuid pressure-cylinders: communi:

ehch connected to one of said sources of flui
pressure, a piston in each of said last-named
cylinders, and a spring in each of said last-
named -cylinders “adapted to force the re-
spective piston. towsrd said. fluid
chamber and means-controlled by said last-
named.pistons to' lock said rotary member in
2 ‘predetermined :position. - ae e
8. A-stop yal o embodying # casing Hav-
mg-an inlet and an‘outlet ; r

tary member in said casing a

pressure-

pessige and ‘g To-:.
dapted to alter-

120

natety-open and close.said passages; mecha:

nism-adapted to.rotate said-rotary
i opposite: directions, includin,

¢ tiber
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catory member with piston heads at the ends
thereof, réspectively, a fluid .pressure cylin-
der in which said piston heads aré adapted

-to reciprocate, independent sources of fluid

pressure connected to said cylinder at oppo-
site ends of said reciprocatory member, re-
spectively said casing having a fluid pres-
sure chamber opening into said fluid. pres-

- sure cylinder between said piston heads and

10

connected to both of said independent
sources of fluid pressure, a check valve inter-__

posed between each of-said sources of fluid
pressure and said fluid pressure chamber,

" two fluid pressure cylinders communicating

20

with said fluid pressure chamber and each
connected to-one .of -said -sources of- fluid
pressure, a piston in each of said last-named
cylinders, a stop adapted to limit the move-
ment of each of said pistons, in one direc-
tion, and weans controlled by- said last-
named pistons adapted to lock said rotary

. member in a predetermined position.

25

9. A stop valve embodying a casing hav-
ing an inlet and an outlet passage and a ro-
tary member in said casing adapted to alter-
nately open and close said: passages, a seg-

. mental gear fast to said rotary member,; a

30

reciprocatory member with piston heads at
the ends thereof, respectively, a fluid pres-
sure cylinder in which said piston heads are

. adapted to reciprocate, independent Sources

" 35

40

45

50

of fluid pressure connected to said cylinder
at opposite ends of said reciprocatory mem-

‘ber, respectively, two fluid pressure cylinders

communicating . with -said fluid ' pressure
chamber and each connected to one of said
sources of fluid pressure, a piston in esch of
said last-named cylinders, and a piston rod
on each of said last-named pistons, said' pis-
ton rods adapted togbear against said seg-
mental gear on opposite sides. of a median
axial plane thereof, whereby /&#id rotary
member may be locked in a predetermined
position. ~ -

10. A stop valve embodying a casing hav-
ing an inlet and an outlet passage and a ro-

tary member in said casing adapted to alter- -

nately open and ¢lose said passages, mecha- -
nism adapted to rotate said rotary member
in opposite directions, including a recipro-
catory piston and a fluid pressure cylinder

@

in which said piston is adapted to recipro-
cate, independent sources of fluid pressure
connected to said cylinder at opposite ends
of said piston, respectively, means to discon-
nect oneé of said sources of fluid pressure
from said cylinder and means to connect the

55

other of said sources of fluid pressure to said .

cylinder at the end thereof thus discon-
nected from its normal source of fluid pres-
sure, ‘ ’

i 11. A stop valve embodying a casing hav-

60

ing ‘an “inlet and an outlet passage and-a -

rotary meniber in said casing adapted to al-
ternately openand close said passages; mech-

anism adapted to rotate said rotary member
in opposite directions, including a recipro-

catory member with piston heads at the ends
thereof, respectively, a fluid pressure cylin-
der in which said piston heads are adapted to
reciprocate, independent sources of fluid

65 ..

70

pressure connected to said cylinder at oppay -

site ends of said reciprocatory member, re-
spectively, said casing having a fluid pres-
sure champer opening into said fluid pres-
sure cylinder between said piston heads and
connected to both of said independent

sources of fluid pressure, two fluid pressure

cylinders parallel to each other and at right
angles to said first iamed fluid pressure cyl-
inder, .said pair of fluid pressure cylinders
communicating with said fluid pressure
chammber and each of said last-named fluid

75,

80

pressure cylinders connected to one of said -

sources of fluid pressure, a piston in each-of
said last-named: cylinders, the inner ends of

the heads of said piston all being subject to

the same flyid pressure in said fluid pres-

856

sure chamber, a’spring in each of said last~

named cylinders adapted to force the re-

90

spective piston toward said fluid pressure, =~
chamber and means controlled by said last- -

named pistons {o lock said rotary member
in a predetermined position.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. . b el T e
Wy

- Witnesses: " 2
Cuarves -S; Gooping,
Sypney E. Tarr, ‘

WILLIAM G. POTTER, -
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