
Feb. 7, 1928. 1,658,445 
P. W. KNAUF 

EMERGENCY CLOSING MEANS FOR BOILER NONRETURN WALVES 

Filed Dec. 11, 1923 

as 673 av 

7 SS SS 2. Š2& 

s/ 

2% (7%.72s. At it is a 

avyamays, 

  

    

  

  

  

  

  

  

  

  

  

  

  



5 

5 

Patented Feb. 7, 1928. 

UNITED STATES 
1,658,445 

PATENT OFFICE. 
PAUL W. KNAUF, OF CYNWYD, PENNSYLVANIA, ASSIGNOR. To scHUTTE AND KoeR 

TING COMPANY, OF PHILADELPHIA, PENINSYLVANIA, A coRPoRATION of PENIN 
SYWANA 

EMERGENCYCLOSING MEANS FOR BOILER NONRETURN vALVES. 
Application filed December 11, 1923. serial No. 679,902. 

In its broader aspect my invention relates 
to emergency non-leturn 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 

provide 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 stop valve. 
A further object of the invention is to 

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 thereto 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 downwardly for the purpose of clos 
ing the said non-return stop valve independ 
ently 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 same 
in closed position. . 

shall not at this point undertake to 
point out the many other advantages inci 
dent to my invention, but will proceed with 
a detailed description thereof, making refer 
ence in such description to the accompanying 
drawing in which is illustrated one conven 

..ient form of mechanical embodiment of the 
4. 
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invention. 
It will be understood, however, that the 

invention is susceptible of embodiment in 
other forms of construction than that shown 
and that changes in the details of construc 
tion may be made within the scope of the 
claims without departing from the same. 
In the drawing: 
Fig. 1 is a longitudinal vertical sectional 

view of a boiler non-return stop valve and 
means embodying my invention for closing 
the same: 

Fig. 2 is a view taken on the line 2-2 
of Fig. 1: and . . . . 

Fig, 3 is a fragmentary sectional eleva 

the invention is to 

tional view showing a detail of construction. 
Referring to the drawing: 1. designates a 

valve body or casing, 2 an inlet port, and 3 
an outlet port. The inlet port is provided 
with a valve seat ring 4 upon which a valve 
5 is 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 
structure as indicated by the arrows 6 and 
7, the valve 5 is lifted from its seat by the 
pressure of the steam upon the under side 
thereof. . . . . . . 
The valve is provided with a valve stem 

10 which extends upwardly, through a guide 
opening 11 in the lower end of a reduced, 
downwardly projecting portion of a cylinder 
12. The said cylinder 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. The valve stem 10 is pro 
vided at its upper end with a piston 14 
which is situated and operates in the cylinder 
12. The said piston is retained or secured 
upon the valve 
nut 15. N 3 : . . . . . . 

Steam is admitted to the cylinder 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 

stem by means of a retaining 

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 is 

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 pot 
tion of the valve body which surrounds the 
said opening 13. The upper end of the cyl 
inder 25 is provided 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 
so that its edges project beyond the said cyl 
inder. These edges are provided at intervals 
with holes, two of which only are shown, 
through which bolts 30 extend. The said 
bolts also extend through corresponding 
holes in a flange 31 which extends laterally 
from the upper portion of the valve body 1. 
Nuts 32 upon the opposite ends of these 

70 

75 

80 

85 

90 

95 

30 

05 

1 



2 5 

30 

2 

bolts operate to clamp and hold the cove' 
29 upon the top of the cylinder 25, and also 
operate to clamp and liold the cylinder 25 
with its cover 29 to the valve body I. 
The botton wall 27 of the cylinder 25 is 

provided with a central opening 35th l'ough 
which a valve controlling and closing rod 
37 extends. The said rod is su'rounded 
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 is sli'- 
rounded by an extended tubular guiding 
sleeve 46. The valve control 3 extends up 
wardly through the said central opening 
and through the sleeve 46 and terminates a 
distance above the top of the latter. The 
said rod is surrounded by packing 4 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 4. 
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 are: 
adapted to be turned upwardly and seated 
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in the notches in the projections 50. This 
having been done, the nuts 53 are 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 (30 which en 
tel's 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 at any time 
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 is 
the Saline. It may be noted also that some 
steam is likely to escape from the cylinder 
12 through the opening 35 around the valve 
control rod 37. The entry of such steam, 
however, does not disturb the equilibrium of 
the pressure of the steam upon opposite sides 
of the piston 45. 
When the system of boilers is in operation 

steam flows from one of them through the 
inlet port 2 and the outlet port 3 of the 
structure shown, it being understood that a 
like structure is interposed in the steam slip 
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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 seat ling 4. The height to 
which said valve is elevated will depend 
it on the energy or force of the current of 7. 
stealh and it may be sufficient to cause the 
stop shoulder 65 at the lower end of the 
valve stem 10 to contact with the lower end 
of the reduced polition 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 pistrin 45 is that ex 
erted upon the under side of said piston plus 
that exerted upon the lower end of said rod 
which is exposed to the steam within the cyl 
inder 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 
lal' sleeve 46 and is exposed to the atmos 
phele, the effective pressure of the steam op 
erating upon the upper outer side of the 
piston 45 to force the same downwardly is 
less than the total pressure of steam tending 
to force of move the rod 3 and piston 45 
upwardly by the amount obtained by multi 
plying the cross sectional area of the rod 
37 within the cylinder by the pressure pei' (i. 
unit area of the steam within said cylinder. 
It will be apparent, therefore, that the re 
Sultant pressure of the steam upon the rod 
87 and piston 45 operates to hold the same 
in its upper most position with the inclined 
Ol' beveled shoulder 70 thereon in contact 
with the beveled surface T1 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 stealin Or from some other cause, it . 
nay become necessary to effect a quick clos 
ing of the valve 5. To effect such closing 
the steam is permitted to escape or is re 
leased 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 manne', as by a valve at 73, which 
may be operated by means of a handle (4. 
It will be undel'stood that any suitable 
leans may be employed for quickly openiiig 
the pipe 72 for releasing the steam from tho 
cylindel 25 underneath the piston 45. YY her) 
the stealm is thus released the pressure of 
the stealin above the piston 45 upon the lat 
ter calises 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 
stein 10 and causes movement of the same 
together with the valve 5 downwardly until 
the latter is seated upon the valve ring 4, 

is 
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The cross sectional area of the piston 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 steam 
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 
same which may be operated manually, as 
illustrated, or in any other manner which 
may be suitable. 
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 83 which are 
mounted upon the right and left handscrew 
threaded end portions 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 
trolling 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 already 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 
energency 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 
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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 37 con 
tacts with the upper end of the stem 10, also 
as indicated in dotted lines, and forces the 
same downwardly to close the valve 5 as 
shown. . . . . " 

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

of the valve. 

cover plate 93, as shown. 

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 
force the valve operating and controlling 
rod 37 downwardly and hold the Saine in de 
pressed position with the valve 5 either in 
closed or in any intermediate position as 
may be desired. The principal purpose, 
however, of the closing means comprising 
the links 81 and 86 is to depress and hold the 
valve 5 in closed 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 

For covering and protecting the shaft 84 
and the nuts 83 thereon I have provided a 

It will be seen that by my invention I 
have provided means whereby the non-re 
turn stop valve may be quickly closed as in 
the case of an emergency requiring and de 
manding quick closure; and also that I have 
provided means whereby the valve may be 

piping on the outlet side 
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closed and held firmly and positively in 
closed position in case such closing should 
be desired or necessary. . . 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat ent is: 
1. In combination, a casing, a non-return 

stop valve in said casing, means adapted to 
be actuated by steam pressure toward said 
valve to close the same, the said means being 
situated and adapted to move in axial aline 
ment with said valve, and means adapted to 
permit steam pressure to be applied to said: 
first named means to cause movement thei'e- 

ing movement of the said valve. - 
2. In combination, a valve casing struc 

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 
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of in the opposite direction to permit open 
() 

ture, a boiler non-return valve situated in 

15 

adapted to be actuated by the operation of 
steam pressure for causing longitudinal 
movement thereof toward the said valve for 
effecting closing movement of the latter. 

3. In combination, a valve casing struc 
ture, a non-return valve situated in the said 
casing and having a stem extending in and 
transversely of the said casing, a valve oper 
ating and controlling rod slidably supported 
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in alinement with the axes of the said valve 
and valve stem, the said rod projecting from 
the interior of the said casing structure to 
the atmosphere, and means whereby 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 l'espect 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 steam 
pressure for causing movement thereof to 
ward the said valve for closing the latter. 

5. In combination, a valve casing struc-. 
ture, a boiler non-return valve situated in 
said casing, the said valve having a stem 
projecting inwardly of said casing, a hollow 
cylindel' 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 'Od 
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 in Wardly 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 
thlough 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 fol' the first 
named cylinder, a cover for the said second 
named cylindel', the botton and cover of 
said second named cylindel' 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 iod, the pressure of steam upon 
the end of said 'od within the first nanned 
cylinder being adapted to 1'etain the said rott 
normally in elevated position, and meals for 
releasing the said steam from the portion of 
the second named cylinder in Wardly of said 
piston whereby the pressure of the stealin 
upon the opposite outer side thereof causes 
movement thereof to effect closure of the 
said valve. 

7. In an emergency closing means for 
boiler non-return 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 fol' 
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the said cylinder, the said bottom and covel' 
having alined openings therein, a valve op 
erating and controlling rod mounted in Said 
openings, the upper end of said rod project 
ing from the cylinder and being eXposed to 
the atmosphere, means fol' supplying steam 
to the said cylinder, means whereby the pres: 
sure of said steam operates to hold the sail 
rod in outward position, and means for 'e- 
leasing the steam pressure from a portion of 
the said cylinder whereby the pressure of 
the steam in the remaining portion thereof 
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 waive casing, a valve for closing an inlet 
pening of said casing, the said casing be: 

ing provided with an opening in Opposed 
relation to the said inlet opening, a cylinder 
situated exteriorly of and being seculed to 
said casing, said cylindel' having a botton 
which closes the said second named open 
ing, a cover for the said cylinder, said bot 
tom and cover being provided with allingd 
openings, a valve operating and controlling 
rod slidably mounted in said openings, the 
inner end of the said lod projecting into 
said casing and the steam pressure lipoll 
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 
said 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 cause inward movement 
of the said rod to effect closure of the said 
valve. 

9. In an emergency closing in leans fol' 
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 re 
duced polition terminating in a shoulder, a 
neimber having an opening through which 
the said reduced polition extends, the said 
member being adapted to contact with the 
said shoulder, means for actuating the said 
nember to force the same in Val'dly against 
the said shoulder to cause in Ward 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 linen 
bel', 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 cylindel', 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 energency closing means for 
boiler non-return valves, the combination of 
a valve casing having an inlet port, a valve 
structure for controlling 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 openings the 'ethrough, a valve op 
erating and controlling rod extending 
through said openings and closing the same, 
One end of which projects into the said valve 
casing and the other end of which projects 
outwardly and is exposed to the atmosphere, 
means for supplying steam to said cylinder, 
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a piston situated within the said cylinder 
and having rigid connection with the said 
control rod, said piston having an opening 
therethrough whereby the steam occupies the 2: 
portions of Said cylinder above and below 
the piston, and means for releasing the steam 
from the portion of said cylinder below the 
said piston, the transverse area of the said 
piston minus 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 piston 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 signed my 
name this 3rd day of December, A.D., 1923. 

PAUL W. KNAUF. 


