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EMERGENCY 'CLOSING MEANS FOR BOILER NONRETURN V.ALVES. :

- ‘Applic’ation.‘ﬁled December 11, 1923

In its broader aspect my invention relates
to -emergency mnon-return stop ~valves. for
boilers, but more specifically it relates to a
novel construction of means for effecting the
closing of such valves in the event: of an
emergency rendering a quick closing of the
same necessary.

The general object of the invention is to

pr ovide a novel- construction of means
whereby the pressure of steam from the boil-
er-drum of any one of two or more boilers
of a system or from any other: suitable
source may be caused to actuate a member
to close the non-return s‘(op valve.

A further object of the invention ig t,o
provide means whereby the non-return stop

- valve is relieved of the pressure of the clos-
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ing means whereby the steam in passing
from a boiler to a main or head Pipe need
overcome only the weight of such non-return
- stop valve and parts connected theleto and
rigid therewith.

A still further object of the invention is
to provide means whereby the non-return
stop valve closing means may ‘be permitted
to move downwar dly for the purpose of clos-
ing the qud non-return stop valve independ-

onﬂv of mechanical means which may be.

employed for causing downward movement
of the said closing means to effect closing
of the said stop valve and to hold the Sflmc
in closed position.

T shall not at this point nndeltake to

pomt out the many other advantages incl-
dent to my invention, but will pxocecd with
a detailed de%uptlon thereof, making refer-
ence in such description to the accompanying
drawing in which is illustrated one conven-

" ient ionn of mechanical embodiment of the
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invention.

It will be, understood, however, that ihe
invention is susceptible of embodiment in
.other forms ot (*onstluctlon than that shown
and that changes in the details of construc-
tion may be made within. the scope of ‘the
claims without depaltlng from. the same.

In the drawing:

‘Fig. 1 is a 1on<rltudn al vertical sectional‘
view of a boiler non-return stop valve and.

means embodying wmy invention for closing
the same;

Fig. 2 is a view taken on the line ‘)~—2
of I‘w 1; and

Fl{lq 3 isa fraomentcuy sectlona,l eleva-

Senal No 679 902

tlonal view showmtr a det(ul of constructlon

‘Referring to the drawing: 1’ deswnates a

valve body or casing; 2-an “inlet port and 3
an outlet port. The inlet port 1s provided
with a valve seat ring 4 upon which a valve
bt adapted to be seated The valve is
shown 'in the drawing -in seated ‘position,
but it will be noted that in operation, when
steam is flowing forward through the valve
stlucture as 1ndlcated by the arrows 6 and

, the valve 5 -ig lifted from its seat by the
pressme ‘of the steamupon the under side
thereof. -

The valve is plOVlded with a valve ‘stem
10-which- extends upwardly through a’ guide
opening 11 in the lower end of a 1educed

downwardly projecting portion of a cylinder

12.- The said oylinder is secured in and pro-
jects inwardly from an opening 13, in the
upper side of the valve casing or body 1;,into
the said casing.

vided at its. upper end with a piston 14
Whlch is situated and operates in the cylinder

12. The said piston is retained or secured

upon the Valve stem by means oi' a retaining
nut 15,

Steam s admitted to the cyhndel 12
through .an opening 17 in the reduced in-
wardly and . downwardly extending portion
previously ‘referred to and is admitted to
the portion of the cylinder above. the:piston
14 through a small opening 18, so that nor-
mally when- the apparatus is in. operation
the pressure upon the opposite sides of the

- piston-is-equalized or is the same.

A cylinder 25, the lower end of which s

closed: by a bottom wall 27, is situated above
the valve body 1 and is provided with a-
laterally and outwardly extending flange 26

which rests upon the upper edge of the por-

“tion of the valve body which surrounds the
said opening 13. . The upper end of thecyl-
~inder 25 is prov1ded with a cover 29.. The

said cover rests upon the. upper end of the
cylinder 25 and is of a diameter greater than
that of the exterior-diameter of said cylinder

The valve stem 10 is pro-
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so that its edges project heyond the said cyl:.

inder. These edges are provided at intervals
with' holes, two - “of ‘which - only are shown.
thlough which_bolts 30 extend. :The said
bolts -also extend through corresponding

holes in a flange 31. which extends hterallx{
~from: the upper portion of the valve body 1.

Nuts 32 upon the opp031te ends of these
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bolts operate to clamp and hold the cover
29 upon the top of the cylinder 25 and also
operate to clamp and liold the eylinder 25
with its cover 29 to the valve body 1.

The bottom wall 27 of the eylinder 25 is
provided with a central opening 85 through
which o valve controlling and closing vod
37 extends. The said rod is surrounded
by packing 38 within the opening 35 which
packing is adapted to be held in place by
means of a gland 39 which in turn is secured
to the bottom wall 26 by means of screws 40.

The valve control rod 37 is provided with
a piston 45 which fits and operates in the
cylinder 25. '
~ The top cover 29 of the cylinder 25 is
provided with an opening which. s sur-
rounded by an extended tubular guiding
sleeve 46. The valve control 37 extends up-
vardly through the said central opening
and through the sleeve 46 and terminates a
cistance above the top of the latter. The
said rod is surrcunded by packing 47 situ-
ated within the upper portion of the guide
sleeve 46, which packing is held in place by
a gland 48 which in turn is adapted to be
held in place and pressed downwardly by
means  of an annular holding member 49
having outwardly extending notched lugs
50. The guide sleeve 46 is provided adjacent
its upper end with lugs or projections 51 to

which bolts 52 are hinged. These bolts arve:

adapted to be turned upwardly and seated
in the notches in the projections 50. This
having been done, the nuts 53 arve tightened
so as to clamp the annular holding member

49 downwardly upon the upper end of the.
-gland 48 to press the lower end of the same

against the packing 47.

Steam is admitted to the cylinder 25 above
the piston 45 through a pipe 60 which en-
ters the said cylinder through the cover 29.
The steam is supplied through the pipe 60
from any suitable source, as from the drum
of the boiler. For the purpose of prevent-
ing reverse flow of steam any ‘tine
through the pipe 60 from the cylinder 25
a check valve is provided at 61. = Steam
which enters the cylinder 25 through the
pipe 60 flows through an opening 62 through
the piston 45 so that the pressure, in the
normal operation of the device, on opposite
sides of the said piston is equalized or iz
the same. It may be noted also that some
steam 1s Tikely to escape from the cylinder
12 through the opening 85 around the valve
control rod 87, The entry of such steam.
however, does not disturb the equilibrium of
the pressure of the steam upon opposite sides
of the piston 45. ' o

When the system of boilers isin operation
steam flows from one of them through the
mlet port 2 and the outlet port 8 of the
structure shown, it being understood that a
like structnre is interposed in the steam sup-
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ply line from each boiler of the system. In
so doing the valve 5 is raised from its seat
upon - the valve scat ring 4. The height to
which said valve is elevated will depend
vnon the energy or force of the current of
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=

steain and it may be sufficient to cause the

step shoulder 65 at the lower end of the
valve stem 10 to contact with the lower end
of the reduced portion of the cylinder 12.

As already indicated, pressure of the
steam upon opposite sides of the piston 45
is the same. However, the total pressure of
steam tending to cause upward movement
of the rod 37 and the pisten 45 is that ex-
erted upon the under side of gaid piston plus
that exerted upon the lower end of said rod
which is exposed to the steam within the cyI-
mder 12. It will be apparent that in view
of the fact that the upper end portion of
the valve operating and controlling rod 37
extends through the cover 29 and the tubu-
lav sleeve 46 and is exposed to the atmos-
phere, the effective pressure of the steam op-
erating upon the upper outer side of the
piston 43 to force the same downwardly is
less than the total pressure of steam tending
to force or move the rod 37 and piston 45
upwardly by the amount obtained by multi-
plying the cross sectional area of the rod
87 within the cylinder by the pressure per
unit area of the steam within said eylinder.
It will be upparent, thevefore, that the ve-
sultant pressure of the steam upon the rod
37 and piston 45 operates to hold the same
n its uppermost position with the inclined
or beveled shoulder 70 thereon in contact
with the beveled surface 71 surrounding the
lower edge of the central opening through
the cover 29.

In case of an accident to the steam line
intermediate the non-return valve structure
and the head line pipe or other destination

for the steam or from some other ause, it.

may become necessary to effect a quick c¢los-
ing of the valve 5. "To effect such closing
the steam is permitted to escape or is re.
leaged from the portion of the cylinder 25
underneath or inwardly of the piston 45,
The escape of such “steam takes place
through a release pipe 72 controlled in any
suitable manner. as by a valve at 73, which
may be operated by means of a handle 7.
It will be understood that any suitable
means may he employed for quickly opening
the pipe 72 for releasing the steam from the
cylinder 25 underneath the piston 43. TWhen
the steam is thus released the pressure of
the stean above the piston 45 upon the lat-

ter causes quick and sudden movement of
the said piston with the valve control rod

37 downwardly. The lower end of the said
rod contacts with the upper end of the valve
stem 10 and causges movement of the same
together with the valve 5 downwardly until

the latter is seated upon the valve ring. 4,
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The cross sectional area of the niston 45
minus the cross sectional area of the portion
of the rod 37 within the cylinder 25 above
the said piston is greater than the area of
the opening through the ring 4, in conse-
quence of which the pressure of the stearn
upon the.upper side of the piston 45 upon
the release of steam from the cylinder 25
underneath the said piston- is sufficient to
force the valve 5 downwardly against the

‘pressure of steam underneath the said valve.
It may be noted here that the pressure of

steam within the port 2 and within the cyl-
inder 25 above the piston 45 at such time is
the same.

In addition to the -emergency means for
closing the valve 5 in case of necessity, I
have also provided means for closing the

samte which may be operated mdnually, as
111ustnted or in any other manner “which
may be smt‘tble

The cover 29 and the tubular sleeve 46 are
provided with oppositely disposed brackets
80 to which the lower ends of two couples
of links 81 are pivotally connected. The
upper ends of these links are connected to
trunnions 82 which - project. outwardly in
opposite directions from nuts 88 which are
mounted upon the right and left hand ‘screw
threaded end portlons of the shaft 84 which
is adapted to be rotated by means of a hand
wheel 85 or by any other preferred means.
The upper ends of toggle lever. links 86 are
also. connected to the trunnions 82 while the
lower ends thereof are connected to the
opposite ends of pivot bolts 87 which are
secured to the opposite ends of a cross-head
member 88. Said member has slidable en-
gagement with the upper reduced end por-
tion 90 of the valve operating and control-
ling rod 37. The valve operating and con-
holhno rod 37 is provided with a shoulder
92 at the lower end of the reduced upper
end portion 90 with which the lower side
of the cross-head 88 is adapted to contact.

As alveady stated, the reduced upper end
portion 90 of the rod. 37 has slidable con-
nection with the cross-head 88. It is ap-
parent, therefore. that in the case of an
emergency and when the release pipe 72 has
been opened to permit the release of steam
from underneath the piston 45 the rod 37 is
permitted to move freely downwardly under
the influence of the steam pressure in the
cylinder 25 above the piston 45, the shoulder
92 at such time moving downwardly from
the under side of the cross-head 88 to- the
position -as indicated in dotted lines. In
moving downwardly the said rod 387 con-

tacts with the upper end of the stem 10, also.

as indicated in -dotted lines, and forces the
same downw‘udlv to close the valve 5 as
shown. ,

Tt will be apparent also that upon rotation
of the shaft 84 in a direction to cause in-

ward movement of the upper ends of links
81 and 86 toward each other, or toward a
vertical position the lower ends of the links
86 move downwardly. Such  downward
movement causes the lower side of the cross-
head 88 to contact with the shoulder 92 and
foree 'the valve operating and”controlling
rod 37 -downwardly and hold the same in ck-
pressed position with the yalve 5 either in
clesed: orin- any mteunedmtg position as
may be desived. The principal  pur pose,
however, of the closing - means comprising
the links 81 and 86 is to depuss and hold the
valve 5 in ¢losed position.. This may be de-
sirable in:order that steam may be shut off
from the outlet portion of the structure for
the purpose of facilitating repair, as for in-

stance, repairs to plpmfr on Lhe outlct side

of the valve.

For covering and protecting the shaft 84
and the nuts 83 ‘thereon I have plowded a
coverplate 93; as shown,

Tt will be seen that by my invention I
have provided means whereby the non-re-
turn stop valve may be quickly cloced as in

the case of an emergency requiring and de-
manding quick closure; and also that T have

provided means whereby the valve may be

closed and held firmly and positively in

closed position in ‘case such dosmg hould
be desired or necegsary. ...

Having thus described my Invention, what
I claim and des1re to secure by Letters Pat-
ent is®

1. In comblnatlon, a casing, a non-refurn i

stop valve in said casing, means. adapted to
be actuated by steam preswre toward -said
valve to close the same, the said means being
situated and adapted to move in axial Ahne—
ment with said valve, and means.adapted to

permit steam pressure to be applied to'said

ﬁlst named means to:cause movement theie-

~of in the opposite direction to permit open-

mo movement. of the said valve.

In combination, a valve casing struc-
ture, a- boiler non-return valve situated in
the said casing, a valve-operating and con-
trolling rod supported in axial alignment
with the said valve, means whereby the said
rod normally is held at a distance from and
out of contact with any portion of the said
valve, and means whereby the said rod is

adapted to be actuated by the operation of

steam . pressure- for ~causing longitudinal
movement thereof toward the caid valve for
effecting closing movement of the latter.

3. In combmatlon, a valve ‘casing struc-

ture, a non-return valve situated in the s said

casing and having a stem extending in and
transversely of the said casing, a valve oper-

ating and controlling rod slidably supported

n ‘thnement with the axes of the said valve

and valve stem, the said rod projecting from

the interior of the said: casing structuve to

the atmosphere; and means Wh%l éby the said
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rod is adapted to be actuated in a direction
toward the said valve by steam pressure.

4. In combination, a valve casing struc-
ture, a boiler non-return valve situated in
the said casing, a valve operating and con-
trolling rod supported in operative relation
with respect to the said valve, means where-
by the steam from said boiler operates to
hold the said controlling rod in elevated po-

'+ sition out of contact with said valve, and

means whereby the said rod is adapted to
be actuated by the operation of the steaw
pressure for causing movement thercof to-
ward the said valve for closing the latter;

5. In combination, a valve casing struc-

ture, a boiler non-return valve situated in
sald casing, the said valve having a stem
projecting inwardly of said casing. a hollow
cylinder situated within the said casing and
having an opening in its lower end through
which the said stem projects and by which
it is guided, a valve operating and control-
ling rod supported in operative relation to
the said valve stem and projecting into the
said cylinder, means whereby the pressure of
the steam operates to hold the said rod nor-
mally in elevated position, and means where-
by the said steam pressure is adapted to
cause descending movement of the said rod
to effect closing movement of the said valve.

6. In combination, a valve casing, a boiler

non-return valve situated in said casing, said
valve being provided with a stem which ex-
tends inwardly of the said casing, a cylinder
situated in said casing and projecting inward-
ly thereof toward the said valve, the inner
end thereof being provided with an opening
through which the said stem extends and by
which it is guided, a cylinder situated above
and secured to the said valve casing, which
cylinder is provided with a closed bottom
which = constitutes a closure for the Arst
named cylinder, a cover for the said second
named cylinder, the bottom and cover of
said second named cylinder being provided
with axially alined openings, a valve oper-
ating and controlling rod slidably mounted
in said openings, a piston situated in the
second named cylinder which is connected
with the said rod, the pressure of steam upon
the end of said vod within the first named
cylinder being adapted to retain the said rod
normally in elevated position, and means for
releasing the said steam from the portion of

‘the second named cylinder inwardly of said

piston whereby the pressure of the steam
upon the opposite outer side thercof causes
movement thereof to effect closure of the
said valve. '

7. In an emergency closing means for
boiler non-veturn valves, the combination
of a valve casing provided with an open-
ing, a hollow cylinder secured to said cas-
ing, said cylinder having a bottom which
is adapted to close said opening, a: cover for

1,658,445

the said cylinder, the said bottom and cover
having alined openings therein, a valve op-
erating and controlling rod mounted in said
openings, the upper end of said rvod project-
ing from the cylinder and being exposed to
the atmosphere, means for supplying steam
to the said cylinder, means whereby-the pres-
sure of said steam operates to hiold the said
rod in outward position, and means fox re-
leasing the steam pressure from a portion of
the said cylinder whereby the pressure of
the steam in the remaining portion thercof
operates to cause inward movement of the
said rod, for the purpose described.

8. In an emergency closing means for
boiler non-return valves, the combination of
a valve casing, a valve for closing an inlet
opening of said casing, the said casing be-
ing provided with an opening in opposed
relation to the said inlet opening, a cylinder
situated extericrly of and being secured to
gaid casing, said cylinder having a bottom
which closes the said second named open-
ing, a cover for the said cylinder, saidl bot-
tom and cover being provided iwith alined
openings, a valve operating and controlling
rod slidably mounted in said openings, the
mner end of the said rod projecting into
said casing and the steam pressure upon
said end operating to hold the said rod
in its extreme outward position, a piston
mounted in said cylinder and secured to
said rod, means for admitting steam to the
sald cylinder, and means for releasing the
pressure of the steam from the portion of
the cylinder inwardly of the said piston
whereby the steam upon the opposite side
thereof operates to ciuse inward movement
of the said rod to effect closure of the said
valve.

9. In an emergency closing nieans for
boiler non-return valves, the combination of
a valve casing having an inlet port, a non-
return valve for controlling the passage of
steam through said port, a valve operating
and controlling rod projecting into said
casing, the outer end portion of the said
rod being reduced, the inner end of said ve-
duced portion terminating in a shoulder, a
member having an opening through which
the said reduced portion extends, the said
member being adapted to contact with the
sald shoulder, means for actuatihg the said
member to force the same inwardly against
the said shoulder to cause inward movement
of the said rod to close the said valve and
hold the same in closed position, an emer-
gency means for causing inward movement
of the said rod independently of said ment-
ber, the said emergency means comprising
a cylinder, a piston within the said cylin-
der which is secured to the said rod, means
for supplying steam under pressure to the
said cylinder, and means for releasing the
steam from the portion of said -cylinder
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underneath the said piston whereby the pres-
sure of steam upon the top of said piston
causes inward movement of the said rod to
carry the said shoulder away from the said
member and to effect closing of the said
valve,
10. In an emergency- closing means for
boiler non-return valves, the combination of
alve casing having an inlet port, a valve
U ncture for controlhno the passage of
steam through said port, a hollow cylinder
secured to the valve casing in alinement with
the said port, both ends of said cylinder be-
ing closed, the closures of said ends having
central opemhos thervethrough, a valve op-
erating and controlling rod extending
through said openings and closing the same,
one end of which projects into the said V‘llVe

casing ‘and the other end of which projects’

outwardly and is exposed to the atmosphere,
means for supplying steam to said cylinder,

e

a piston . situated within the said cylinder
and having rigid connection with the said
control rod said piston having an opening

Lherethrmwh whereby the steam occupies the

portions of said cylinder above and below
the piston, and means for releasing the steam
hom the portlon of said cyhnder below the
said piston, the transverse area of the said
piston niinus the area of the portion of said
rod in the said cylinder above the said pis-
ton being greater than the area of the inlet
opening controlled by the said valve, where-
by upon releasing the steam from under-
neath the said plston the said control rod
is forced downwardly by steam pressure and
contacts with a portion of the said valve
structure to effect closing of the same.

In testimony. that I claim the foregoing as
my invention, I have hereunto swned my
name this 8rd day of December, A. D., 1923.

PAUL W. Ix\TAUI‘
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