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This invention relates to a lack-of-liquid safe 
ty device for the fuel valves of liquid heaters, 
With a change-over device developed in form of 
a cock plug, by means of which it is possible to 
convey the fresh water to the heater, as well as 
to the warm-water discharge line of the heater. 
With the hitherto known devices of this kind, 

the changeover is located at one side of the lack 
of-liquid safety device, in approximately the 
same plane with the warm-water outlet and the 
fresh-water intake valves, thus requiring careful 
subdivisioning of the lateral space available for 
the valves and the change-Over device, at the 
housing of the lack-of-liquid safety device. 
Moreover, with the known devices, the liquid reg ulating valve provided in the housing, and actu 
ated by the adjusting member of the lack-of 
liquid safety device, is not accessible until after 
the dismantling of the whole housing. 

According to the invention the change-over de 
vice is located in the centre and in the axial di 
rection of the adjusting member of the lack-of 
liquid safety device, serving at the same time as a 
support for a liquid regulating valve influenced 
by the adjusting member. 

All this results in an essential simplification, 
and cheapening in cost, of the whole lack-of-liq 
uid safety device, because the location, in the 
sense of the invention, of the change-Over de 
vice at the bottom side of the housing provides 
more space for the valves, or the like, to be lo 
cated at one side of the housing, thus making it 
possible, in connection with a corresponding sin 

Figure 1 shows a vertical section through the 
lack-of-liquid safety device in connection with 
the gas section of a liquid heater and 

Figure 2 a horizontal section through the lack 
of-liquid safety device, along the line 2-2 in Fig 
ure 1, whilst 

Figures 3 to 5 diagrammatically depict various 
positions of adjustment of the change-over de 
vice conforming to the invention. 
Between the lower part and the upper part. 

2 of the housing of the lack-of-liquid safety de 
vice, a diaphragm 3 is fastened in a generally 
known manner, such diaphragm subdividing the 
interior of the housing into a high-pressure 
chamber 4, located below the diaphragm, and a 
low-pressure chamber 5, located above the dia 
phragm. The diaphragm 3 is in mechanically 
controlled connection with a control stud 6 con 
trolling the gas valve located in the housing 7. 
As especially made visible in Figure 2, the low 

er part of the housing is provided with a tubu 
lar connecting piece 8 for connecting the fresh 
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Water supply line 9, and with a tubular connect 
ing piece 0 for connecting the piping (Fig 
ures 3 to 5) leading to the heater. The tubular 
connecting piece to is provided with a Venturi 
tube 2 of which, in a generally familiar manner, 
the narrowest part is in connection with the low 
pressure chamber 5 by way of a bore f3 in the 
Wenturi tube, and a bore 4 in the correspond 
ingly developed tubular connecting piece to in 

plification of the housing, to locate the bores for 
these valves, or the like, in a simple and easily 
executable manner. An additional advantage is 
to be found in the fact that the liquid regulat 
ing valve may be withdrawn by simply withdraw 
ing the plug of the change-Over cock from the 
housing, and that at the housing of the lack-of 
liquid safety device no spots or surfaces requiring 
machining for attaching the liquid regulating 
valve need be provided. Furthermore, the ar 
rangement and development of the change-Over 
device in the sense of the invention facilitates 
simple and accessible arrangement of the service 
handle of the change-over device, so that the 
manipulation of the service handle is not ob 
structed by any valves, or the like, located at 
close distance. 
Further characteristic features of the inven 

tion are set forth in the following description. 
To enable the invention to be fully understood 

it will now be described with reference to the 
accompanying drawings in which: 

40 

50 

55 

which a check valve 15, diagrammatically indi 
cated in Figures 3 to 5, is located. Furthermore, 
for the connection of a water line 6 (Figures 3 
to 5) coming from the heater, still another tubu 
lar connecting piece T is provided which, in 
addition, may be equipped with a connecting 
point f8 for connecting a warm-water discharge 
line. At the lower part f of the housing, the 
tubular connecting piece empties into a bore 
9 developed as a valve seat, which bore can be 
shut off by means of a valve body 2 to be actu 
ated by a handle 20. To the valve space 22, 
which can be shut off by the valve body 2, the 
Water outlet 23 of the device is connected. 
In the centre and in the axial direction of the 

adjusting member 3, the change-over device, de 
veloped in the form of a cock plug 24, is located 
in the lower part of the housing. The cock 
plug 24 is provided with an under-cut tenon 25 
protruding from the lower part f of the hous 
ing, to which tenon a cap 2 is fastened by means 
of a screw 26, this cap being provided with a 
service handle 28 for turning the cock plug 24. 
By means of a washer 30, which by the screw 29 
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for the stuffing box packing is firmly pressed 
against a shoulder in the bore of the cock plug, 
the cock plug is protected from withdrawal, 
Whilst any movement of the cock plug toward 
the interior is prevented by means of the cap 27 
slidingly butting up against the bottom side of 
the lower part of the housing. The service 
handle 28 is provided with an attachment 3 
which during the movement of the cock plug 
moves over an adjusting scale 32 provided on 
the circular side wall of the housing indicated 
in a broken line in Figure 2. At the same time, 
attachment 3? serves as a handle and, together 
With the tubular connecting piece and the 
housing of the valve 2, as a stop for limiting 
the movement of the cock plug. The inner end 
of the cock plug 24 is provided with a bore 33 
Serving as a Water passage and, at the same time, 
as a regulating chamber; which bore is shut off 
toward the high-pressure chamber 4 by a thread- : 
ed body 35 provided with a valve-seat bore 34; in 
such bore there being located also a, movable 
valve body 37 developed in the form of a float 
regulator, the lower end of such valve body be 
ing provided with a valve seat surface 36. The 
upper end of the valve body 37 protrudes from 
the valve-seat bore 34 into the high-pressure 
chamber 4, and is provided with a head 38 small 
er than the bore 34, so that the whole valve body 
3 may be made in one piece, and that, after it 
has been inserted into the regulating chamber 
33, the threaded body 35 can be screwed into the 
cock plug. The lower end of the valve body 37 
is provided with flats 39 for water passage. By 
means of a cross bore 40 through the cock plug, 
the regulating chamber 33 can be connected to 
the freshwater supply line 8, 9. Furthermore, 
the cock plug seat in the lower part of the 
housing is provided with a bore 4 (Figure 2) 
which, at a corresponding position of the cock 
plug 24, and, by way of bore 40 of the cock plug, 
can be made to connect with the fresh-water 
supply line, and empties directly into the high 
pressure chamber 4. In addition, and below the 
regulating chamber 33, the cock plug 24 is pro- . 
vided with a continuous cross bore 42 through 
which the fresh water can directly reach the 
outlet 23. . . . 
After the lifting of the bonnet 27 and of the 

threaded connection 29, the cock plug, together 
with the whole liquid regulating valve, can be 
withdrawn from the housing . 
The device described hereinabove works as fol 

lows, as especially made clear also by the draw 
ings 3 to 5: 

First of all, attention is drawn to the fact that, 
in Figures 3 to 5, contrary to Figures 1 and 2, and 
for the purpose of simplifying the diagrammati 
cal description, the fresh-water intake 8, 9 is pro 
vided at the left side of the cock plug 24. 

Figure 3 shows the cock plug 24 in the posi 
tion for hot water. In this case, the fresh Water 
coming from the supply line 8, 9 reaches the reg 
ulating chamber 33 by way of the bore 40 in the 
cock plug 24. When the water supply to the 
heater is opened the valve body 37 is lifted by 
the flow of the water so that the head 38 of the 
valve body is pressed against the lower surface of 
the diaphragm 3. In case the water flows at low 
speed to the heater, the diaphragm 3 is lifted 
only a little owing to the small suction effect of 
the Venturi tube 2. Consequently also the valve 
body 37 is lifted only a little so that the thin 
middle portion of the valve body 37 releases or 
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the valve-seat bore 38. When, however, the 
speed of the flowing water rises, the diaphragm 
3 and accordingly the valve body 37 are lifted to 
a higher position so that the valve seat surface 
36 of the valve body is brought close to the valve 
seat bore 34, and the passageway of said bore is 
more or less obstructed. In this manner the 
Water flowing through the valve bore 34 to the 
high-pressure chamber 4 and then to the heater 
is automatically regulated. From the high-pres 
sure chamber 4 the water flows through the Wen 
turi tube 2 and through the piping to the 
heater in Figure 3 diagrammatically shown as a 
broken and dotted line. In that connection, the 
diaphragm is adjusted in the generally known 
manner, and by means of the control stud 6 the 
gas valve actuated. The hot water, having 
passed the heater, reaches the outlet 23 by way 
of the Water line 6 and the valve 2. If the 
Water outlet valve 2 is now closed, this will stop 
the flow of Water through the heater and through 
high pressure chamber 4 and Wenturi tube 2 
so that the pressures in chambers 4 and 5 are 
equalized, causing the gas valve to be closed by 
Spring pressure. Also, when the water supply to 
the heater is shut off for any reason, that is to 
Say, When a "lack-of-liquid' occurs, the same 
action takes place because due to a lack-of-liquid 
flow, the pressures on both sides of diaphragm 3 
are equalized. The diaphragm therefore returns 
to its normal position and the gas valve is im 
mediately closed to prevent any overheating or 
other damage to the water heater. Thus it will 
be seen that the lack-of-liquid safety device just 
described operates to prevent damage as soon as 
a "lack-of-liquid' occurs and that this device op 
erates when flow of liquid through the heater is 
prevented either at the inlet or the outlet there 
of. 

Figure 4 shows the cock plug 24 adjusted for 
warm water. In that position, the bore 40 of 
the cock plug connects the fresh-water Supply 
line 8, 9 with the bore in the lower part of 
the housing. Thus, the fresh water reaches the 
high-pressure chamber 4 not only by way of the 
liquid regulating valve, as shown in Figure 3, 
but part of the fresh water, by-passing the reg 
ulating valve, also and directly enters the high 
pressure chamber 4 by way of the bore 4. 
Thereby, the quantity of water flowing to the 

iheater is increased and the temperature of the 
discharged water decreased. 

Figure 5 shows the cock plug 24 adjusted to 
Such a position that the fresh-water supply line 
8, 9 is directly connected with the outlet 23 by 
way of the bore 42 of the cock plug, so that the 
fresh-Water supply for the heater is completely 
shut off. 

Figure 2 of the drawings shows that a further 
turning to the left of the cock plug 24 away from 
its position according to Figure 5 results in com 
pletely shutting off the water supply. Conse 
quently, with the arrangement conforming to the 
invention the hitherto required separate shut 
of valve for the fresh-water supply is entirely 
dispensed with, resulting in an additional sim 
plification, and cheapening of cost, of the whole 
device. 

Naturally, the herein described liquid regulat 
ing valve may be developed in some other form 
also. For instance, in the place of the float reg 
ulator 3 the movable valve body may, in , the 
generally known manner, by means of a spring 
be kept in mechanically controlled contact with 

provides the largest possible passageway through 5 the adjusting member actuated by the water 
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pressure. In such a case, with a device conform 
ing to the invention, the spring would have to be 
arranged in such a manner that its lower end 
would rest upon that part of the cock plug 24 
which protrudes into the high-pressure chamber 
, so that the spring, together with the liquid 
regulating valve and the cock plug 24, may be 
withdrawn from the housing f. 

Flaving now particularly described and ascer 
tained the nature of our said invention and in 
what manner the same is to be performed, I de 
clare that what I claim is: 

1. A lack-of-liquid safety device for water 
heaters comprising a fuel valve for said heater, 
an adjusting member for actuating said fuel 
valve, a housing surrounding said adjusting 
member and including high and low water-pres 
Sure chambers on opposite sides of said adjusting 
member, a water regulating valve operable to 
automatically control the flow of water through 
said device and arranged centrally of and oper 
able by said adjusting member, a change-over 
device including passages formed in said hous 
ing for flow of water to and from the heater and 
a cock-plug having water-passage bores for con 
trolling said passages and operable to convey 
fresh water to the heater or to the warm water 
discharge line of said heater, said cock-plug be 
ing arranged centrally of and below said adjust 
ing member and in coaxial alinement with said 
fuel valve and fitted into a bore formed in said 
housing and connecting the fresh water supply 
passage with the high pressure chamber below 
said adjusting member, the inner end of said 
cock-plug supporting said water regulating valve. 

2. A lack-of-liquid safety device as set out in 
claim 1 in which the bore in which the cock 
plug and the water regulating valve supported 
thereby are mounted is formed as an opening 
provided in an outside wall of said housing and 
the cock-plug and water regulating valve can be 
mounted therein and withdrawn therefron as 
a unit, and means for removably mouriting and 
holding said cock-plug in said opening. 

3. A lack-of-liquid safety device as set out in 
claim 1 in which said cock-plug contains hori 
zontal and vertically extending bores which co 
operate with the water inlet, and discharge pas 
sages of said housing whereby said cock-plug 
is operable to direct fresh water either to the 
water heater inlet or to the discharge and to 
regulate the amount of water delivered to said 
water heater. 
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4. A lack-of-liquid safety device according to 

claim 1, in which the water passage of the cock 
plug, through which the fresh water is directly 
conveyed to the warm-water outlet, comprises 
cross bores, while the water passage of said cock 
plug leading to the high-pressure chamber com 
prises a longitudinal bore with a cross-wise run 
ning connecting bore. 

5. A lack-of-liquid safety device as set out in 
claim 1 in which said cock-plug contain hori 
Zontal and vertically extending bores which co 
operate with the water inlet and discharge pas 
Sages of said housing whereby said cock-plug is 
Operable to direct fresh water either to the wa 
terheater inlet or to the discharge and to regul 
late the amount of water delivered to said water 
heater, said liquid regulating valve controlling 
said vertical bore and being operated by the pres 
Sure of the water in said bore. 

6. A lack-of-liquid safety device for liquid 
heaters as set out in claim 1 in which said liquid 
regulating valve is arranged in one of the pas 
sages in said cock-plug, the passages in said 
cock-plug and housing being arranged so that 
in one position of said cock-plug waterflows from 
the fresh water supply passage to said heater in 
let through said cock-plug and said regulating 
valve only and in another position of said cock 
plug flows through said cock-plug and both 
through said regulating valve and through a by 
pass thereof. 

. A lack-of-liquid safety device according to 
claim 1, in which the water regulating valve com 
prises a movable valve body which acts as a 
float regulator and is actuated by the water pres 
sure, said movable valve body being in a valve 
seat bore provided in a releasable sealing part 
mounted in the hollow end of said cock-plug and 
cooperating therewith to provide a float chamber, 
the upper head of such movable valve body being 
of smaller diameter than the valve-seat bore of 
said releasable sealing part. 

8. A lack-of-liquid safety device according to 
claim 1, in which the cock-plug is provided with 
a service handle having an attachment extending 
from the bottom side of the housing around the 
latter's circular side wall, such attachment be 
ints movable over an adjusting scale provided on 
the circular wall of the housing, and serving as 
A handle portion and, together with correspond 
ing parts of the housing, as a stop for limiting the 
movement on both sides. 

FREDRICE WEBER. 


