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(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 sTAT. L., 1313) 

7"o all 20 hom, it may concerºn: 
Be it known that II, FrIEDIRICH MüN 

ZINGER, a citizen of Germany, residing at 
Berlin, Germany, have invented certain new 
and useful Improvements in Cushioning 
Devices for Liquid Conveyed Under Pres 
sure, for which I have filed applications in 
Germany, October 16, 1919, Italy October 
15, 1920, Austria. October 15, 1920, No. 
89229: Czechoslovakia, October 15, 1920, 
No. 8018; France October 16, 1920, No. 
526102, Great Britain October 18, 1920, No. 
152655, of which the following is a specifica 
tion. 
My invention refers to cushioning devices 

for liquids under pressure and more particu 
larly to a device to be connected for in 
stance with a boiler feed pipe. It is an 
object of my invention to provide means 
for absorbing shocks arising in pipes or the 
like in which liquid is conveyed under pres 
sure, in a more efficient way than Washither 
to possible. As is well known to those skilled 
in the art, such shocks are due to a tem 
porary excess of pressure in the cham 
ber to which the feed is supplied, for 
example, the feed space of a steam-boiler 
over the pressure of the liquid supplied and 
they are inevitable unless the feed can be 
effected with perfect uniformity, a condition 
very seldom attainable in practice. The 
automatic feed-Water regulators more espe 
cially and also the feed-pumps of high 
working capacity, which are in general use 
at the present time, give rise to these un 
desirable excesses of pressure. As it is a 
common practice to-day, in power stations 
or like plants, to exceed a pressure of 20 
atm. or more, extraordinarily heavy stresses 
are exerted upon the feed-system and more 
particularly by the cast-iron economizer in 
cluded in it, in the use of an ordinary Safety 
valve, the stresses not infrequently resulting 
in the breakage of Some member. Exhaus 
tive experiments have demonstrated that 
even when the operating pressure of the 
safety-valve of the economizer, or of other 
safety-valves in the feed-system, has been 
considerably exceeded, these devices are 
either utterly unable to cope with sudden 
sharp impulse shocks or can do so only very 
inadequately. But it is precisely these Sud 
den momentary shocks which exert such ex 
tremely detrimental effects on the system. 

Any method, moreover, of attempting to 
protect the economizers leads to exception 
ally great difficulties, as, on the one hand, 
the pressure to which the safety valve must 
be adjusted is generally very high and must 
be considerably in excess of that of the 
steam in the boiler, and, on the other hand, 
valves which are closed either by weight 
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or by Spring can never be so delicately ad 
justed as to open with the precision which 
is requisite for the minimum value of the 
excess of pressure. The operating-pressure 
of the safety-valve must be fixed at a rela 
tively high value because otherwise as soon 
as the resistance of the economizer rises by 
reason of a heavy demand for water by the 
boiler under such circumstances only - a por 
tion of the water fed will find its Way to 
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the boiler while another portion flows off 
through the valve. For this reason and also 
in view of the inherent inaccuracy in the 
adjustment hereinbefore mentioned, it is 
imperative that the operating pressure or 
load of the safety-device in the feed-system 
or in the economizer be fixed considerably 
higher than is necessary merely to overcome 
the resistance in the economizer. As a con 
sequence, the safety-valve will remain closed 
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when light shocks occur and even under 
heavier shocks if they develop suddenly, 
taking into consideration the force necessary 
to overcome inertia, friction and like ef 
fects, and the service it will 
therefore only be imperfect. 

According to the present invention these 
disadvantages are overcome by connecting 
to the feed supply piping a space of vari 
able cubic capacity having a movable bound 

perform can 

S5 

90 

ary surface or wall which is capable of . 
being displaced so as to increase the volume 
of the space enclosed, and of Overcoming a 
reactionary force which increases with the 
increase in volume of the space in such 
manner that an overflow for the pressure 
fluid is only permitted to become operative 
when a certain defined position has been 
reached. The device can be carried into 
practical effect by such simple means as, for 
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example, a piston which will act as the mov 
able boundary surface or wall and which, 
under normal circumstances, will maintain 
closed an overflow, the arrangement being 
such that the reactionary force which must 
be overcome is the operating pressure in 



the chamber that has to be fed, supplement 
ed by the force exerted by a spring. 
By means of the novel device the lighter 

shocks are prevented or for the most part 
absorbed and the more violent shocks can 
not develop to their full extent, because in 
mediately the permissible limit for the rise 
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in pressure has been reached, the relief out 
let for the fluid is fully uncovered. This 
limit may be, as desired, just above the op 
erating pressure without incurring the 
drawbacks and defects hereinbefore men 
tioned. This is rendered possible by the 
fact that whatever be the pressure which, 
under normal circumstances, prevails in the 
feed-supply piping, the pressure on the nov 
able member serving as the safety device is 
equalized on both sides and because in the 
uncovering of the overflow following the 
movement of the movable member, there is 
no inertia or frictional resistance to be over 
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come. In the drawings affixed to this specifica 
tion two forms of a device embodying my 
invention are illustrated diagrammatically 
by way of example in longitudinal Section. 

In both forms the reactionary force re 
quired, is provided by the operating pressure 
of the boiler or the like in addition to a 
spring. This arrangement is advantageous, 
because the spring, if used by itself to pro 
vide the reactionary force would require to 
be very long and strong, and would have the 
further disadvantage that the comparatively 
slight difference between the operating pres 
sure in the chamber to be fed and that nec 
essary to actuate the safety-device could not 
be adjusted with sufficient exactitude and certainty. By making use of the operating 
pressure for the reactionary force, the dif 
ference between the two forces remains prac 
tically constant and that, too, independ 
ently of fluctuations in the operating pres 
sure, and in addition the spring may be 
small without rendering the stroke of the 
movable member insufficient. 
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into the conduit c. 

In the drawings f is the chamber of the 
cylinder which latter, by means of the con 
duit a communicates with the vessel to be 
fed, a steam boiler for example, and g rep 
resents the chamber communicating with the 
feed pipe, through the opening b. The 
piston d is, in the construction shown in 
Fig. 1, acted on by these two pressures and, 
in addition, by the spring e, which counter 
acts the pressure in the feed-pipe. The 
piston d, which here represents the movable 
boundary surface or wall for the variable 
space or chamber 9, serves also, in the case 
of Fig. 1, to maintain closed the overflow h. 
which, when a certain pressure-limit has 
been exceeded, permits the feed-fluid to pass 

In the construction of Fig. 2 the spring 6. 
idoes not act directly on the face of the 
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piston which is exposed to the action of the 
motive pressure, but indirectly and through 
the intermediary of a lever system. Such 
ain arrangement renders it possible for the 
spring to be located outside the casing of the 
safety device so that it can at any time be 
tested and re-adjusted with convenience. A 
further difference in this construction is 
that a special overflow device h is provided 
consisting of a valve fitted to the piston. 
For this purpose a passage is provided be 
tween an opening m, in the circumference of 
the piston facing the overflow and another 
opening n. On the side of the piston which 
is exposed to the pressure of the feed pipe, 
which is closed by the valve. The latter is 
connected to the rod k which is in contact 
with the double-armed lever i which is sub 
jected to the action of the spring e. 
The method of operation of the construc 

tion shown in Fig. 2 is as follows: So long 
as the valve h bears against the piston d 
there acts on the latter, exactly as in Fig. 1, 
On the One side the pressure of the feed-pipe 
and on the other side the operating pressure 
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of the chamber to be fed, reinforced by the 
stress of the spring, in this case a tensile 
stress. The force of the spring acts indi 
rectly on the piston, and provides a force 

As the acting against the valve-pressure. 95 

pressure in the feed-pipe rises, the piston di 
together with the valve rises till the pressure 
On the valve no longer suffices to keep it 
pressed against the piston, or, in other 
words, till the pressure acting on the annu 
lar surface of the piston equalizes the reac 
tionary effect of the operating pressure. The 
valve is now lifted from its seat and the 
preSSure-fluid Can escape through the hol 
low piston into the discharging-conduit, c. 
In addition to the spring e, which is dis 

posed outside the casing, another supple 
mentary or secondary spring may be pro 
vided, to act, in a manner similar to that in 
Fig. 1, directly on the piston d. In order to 
regulate the opening pressure it, of course, 
suffices to provide one of the two springs to 
be accessible; to the other may then be allot 
ted the duty of forming a constant resilient 
reacting force for the piston d. 
I claim: . 
1. In a cushioning device for liquid con 

veyed under pressure in combination, a cyl 
inder having an inlet near either end, a pis 
ton movable in said cylinder and perma 
nently separating said inlets and an over 
flow in the cylinder wall capable of being 
covered and uncovered by said piston and of 
being set in communication with only one of 
said inlets. 

2. In acushioning device for liquid con 
veyed under pressure in combination, a cyl 
inder and a piston movable and tightly fit 
ting in said cylinder, said cylinder being 
provided with a liquid inlet, another inlet 
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for a pressure medium separated from said 
first inlet by said piston and an overflow in 
termediate said inlets and adapted to be 
uncovered by said piston as it recedes from 
said first inlet. 

3. In a cushioning device for liquid con 
veyed under pressure in combination, a cyl 
inder and a piston movable and tightly fit 
ting in said cylinder, said cylinder being 
provided with a liquid inlet, another inlet 
for a pressure medium separated from said 
first inlet by said piston and an overflow, 
intermediate said inlets and adapted to be 
uncovered by said piston as it recedes from 
said first inlet, said piston being provided 
with a channel extending between the pis 
ton face near said first inlet and the circum 
ference of the piston so as to be capable of 
communication with said overflow, means 
adapted to be acted upon by said liquid for 
closing said channel and a spring tending 
to open said channel. 

4. In a cushioning device for liquid con 
veyed under pressure in combination, a cyl 
inder and a piston movable and tightly fit 
ting in said cylinder, said cylinder being 
provided with a liquid inlet, another inlet 
for a pressure medium separated from said 
first inlet by said piston and an overflow in 
termediate said inlets and adapted to be un 
covered by said piston as it recedes from 
said first inlet, said piston being provided 
with a channel extending between the pis 
ton face near said first inlet and the circum 
ference of the piston so as to be capable of 
communication with said overflow, means 
adapted to be acted upon by said liquid for 
closing said channel, a spring outside said 
cylinder and connection between said spring 
closing means for rendering said closing 
means inoperative by the action of said 
spring. 
In testimony whereof I affix my signature. 

FRIEDRICH MÜNZINGER. 
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