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FLOAT SWITCHES 

The invention is concerned with electrical switch as 
semblies for measuring liquid levels or flow, and which 
is mounted in a wall of a boiler or other liquid con 
tainer. The assembly has a sensing element which is ar 
ranged to be moved by the liquid and a magnet which 
is connected to and moves with the sensing element, 
the magnet operating magnetically responsive switch 
contacts through a non magnetic wall which separates 
the switch contacts from the interior of the container. 
The sensing element may be, for example, a float which 
is moved upon change in liquid level or a paddle which 
is moved by flow of the liquid. 

In a conventional construction of such assembly, the 
assembly is mounted at an aperture in the container 
wall by means of a mounting plate having a peripheral 
edge which overlaps the container wall around the ap 
erture and is bolted to it with an interposed gasket. The 
sensing element and magnet are then pivotally 
mounted on the wet side of the mounting plate and the 
switch contacts are mounted on the dry side of the 
plate the plate being of a non-magnetic material so that 
the magnet can influence the switch contacts through 
the plate. Since the mounting plate is responsible for 
maintaining a liquid seal with the container wall, it 
must be of comparatively large and robust construc 
tion. Since it is made of a non-magnetic material, such 
as stainless steel, which is expensive, each contributes 
appreciably to the overall price of the assembly. Diffi 
culties may also arise with regard to the sensitivity of 
the response of the switch contacts through the mount 
ing plate. - 

In accordance with the present invention an electri 
cal switch assembly, for measuring liquid levels or flow, 
comprises a mounting plate which is arranged to be 
fixed to a container wall to seal an aperture through the 
container wall; a tube which is made of a non-magnetic 
material, which extends through and is sealed in a bore 
in the plate, and which has its end on the wet side of the 
plate sealed; a sensing element which is arranged to be 
moved by the liquid in the container and a magnet 
which, with the sensing element, is pivotally mounted 
on the wet side of the mounting plate; a magnetically 
responsive switch contact unit within the tube and re 
sponsive to movement of the magnet upon movement 
of the sensing element; and a terminal housing 
mounted on the dry side of the mounting plate and in 
corporating terminals connected to the reed switch 
contact unit. 
With this construction the mounting plate may be 

made of a cheap material such as mild steel, although 
it may be made of a non-corrosive material such as 
stainless steel if the liquid is such that it is desirable to 
present a non-corrosive material completely on the wet 
side of the assembly, However, the assembly may be ex 
tremely sensitive because the tube may be compara 
tively thin walled, compared with the thickness of the 
mounting plate, and consequently, the magnet may 
move in comparatively close proximity to the switch 
contact unit. This construction also has a good toler 
ance to vibration. 
The switch unit of the assembly may be a reed switch, 

or, alternatively, a micro-switch the arm of which co 
operates with the magnet. With either of these types of 
switches the assembly is very suitable for use with "fail 
safe' switching systems. 
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2 
Preferably, the tube which may be made of stainless 

steel extends closely through a bore in the mounting 
plate and is expanded at say two annular rings to very 
tight sealing engagement with the wall of the bore. A 
glandless seal connection between the tube and the 
mounting plate is thus provided by normal metal 
working techniques. The sensing element and magnet 
may be mounted independently on the mounting plate, 
but are preferably mounted on the sealed end of the 
tube. The necessary special relationship between the 
moving magnet and the switch contact unit is thus as 
sured. 
One example of a switch assembly constructed in ac 

cordance with the present invention will now be de 
scribed with reference to the accompanying drawings, 
in which: 
FIG. 1 is a partially sectioned side elevation of the as 

sembly; and 
FIG. 2 is a view on arrow II in FIG. 1, the terminal 

cover having been removed. 
This example has a mounting plate 1 which is ar 

ranged to be mounted overlapping the edge of an aper 
ture in a vertical side wall of a liquid container. A stain 
less steel tube 2 extends through a bore in the plate and 
is sealed in it by means of two annular expansion rings 
3. The end of the tube on the wet side of the plate is 
sealed by means of a welded plug 4. The tube extends 
by over half its length from the wet side of the mount 
ing plate and extends just from the dry side of the 
mounting plate into a terminal housing 5 which is 
screwed and sealed by a gasket 6 to the dry side of the 
mounting plate. The tube contains substantially cen 
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trally a sealed reed switch contact unit 7. One of the 
reeds of the unit extends from the unit towards the wet 
side end of the tube and lead wires 8 extend from the 
unit through the dry side end of the tube into the termi 
nal housing 5 where they are connected in a terminal 
block 9 having connections for outside wires. These 
outside wires which are not shown would leave the ter 
minal housing through the opening 10, which in this 
case is shown threaded for the attachment of a conduit 
for containing the wires. The wet side end of the tube 
supports the bracket 11 which carries, on a horizontal 
pivot 12, a float 13 and a stainless steel encapsulated 
bar magnet 14. . . . . . . 
FIG.2 shows in detail the arrangement within the ter 

minal housing 5, the cover 15 having been removed. 
The holes 16, through which mounting bolts would ex 
tend to fix the mounting plate to the liquid container, 
can also be seen. 

In operation, the float moves upwards and down 
wards with the liquid level, the operative end of the 
magnet moving downwards and upwards respectively 
beneath the end of the tube and below the end of the 
projecting reed. Thus as the float rises the reed switch 
is relieved of the influence of the magnet and it adopts 
its equilibrium position, and as the float falls the mag 
net rises and the reed switch contact unit responds. 
For use in measuring flow, this switch assembly is 

very simply modified. The mounting plate might be 
mounted horizontally in a conduit wall, and the float 13 
would be replaced by a paddle. This arrangement 
would produce a very sensitive flow switch. 
We claim: 
1. An electrical switch assembly, for measuring liquid 

levels or flow, comprising a mounting plate which is ar 
ranged to be fixed to a container wall to seal an aper 



3,751,616 
3 

ture through said container wall; a tube which is made 
of a non-magnetic material, which extends through and 
is sealed in a bore in said plate, which is expanded at 
two annular rings into tight sealing engagement with 

4 
3. An electrical switch assembly according to claim 

1, in which said sensing element and magnet are 
mounted on the sealed end of said tube. 

4. An electrical switch assembly according to claim 
the wall of said bore, and which has its end on the wet 5 1, in which said sensing element is a float, and the as 
side of said plate sealed; a sensing element which is ar 
ranged to be moved by the liquid in said container and 
a magnet which, with said sensing element, is pivotally 
mounted on said wet side of said mounting plate; a 
magnetically responsive switch contact unit within said 
tube and responsive to movement of said magnet upon 
movement of said sensing element, and a terminal 
housing mounted on the dry side of said mounting plate 
and incorporating terminals connected to said switch 
contact unit. 

2. An electrical switch assembly according to claim 
1, in which said tube is made of stainless stee'. 
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sembly is adapted for use in the measurement of liquid 
levels. 

5. An electrical switch assembly according to claim 
1, in which said sensing element is a paddle, and the as 
sembly is adapted for usein the measurement of liquid 
flows. 

6. An electrical switch assembly according to claim 
1, in which said switch is a reed switch. 

7. An electrical switch assembly according to claim 
1, in Which said switch is a micro-switch, an arm of the 
micro-switch co-operating with said magnet. 
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