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My invention relates to liquid level controi 
Switches for hydraulic accumulators which Con 
tain water and air under high pressure and in 
which the water is directly charged by the air 
without the intermediary of a piston. 
In accumulators of this type, it is necessary to 

prevent the water, contained in the accumulator 
from rising or falling beyond predetermined lev 
els. For this purpose Switch devices are provided 
which control the Supply and cut-off means for 
the compressed water in accordance with the 
Water level in the accumulator. 
A Switch device of known construction conta 

prises a plurality of oscillatory or tilting Switches, 
provided simply at each controlling eye in the 
pressure chamber of the accumulator. Each gif 
Such SWitches comprises a diving be and a ner 
cury tube switch as electrical contactor, both be 
ing pivotally supported in the pressure chamber 
by means of Suitable mechanical means, such as 
a lever. The diving bells are adapted to be osci 
lated or tilted about their pivot, in opposite direc 
tions depending upon the water in the accinau 
lator rising or falling as the case may be, and to 
operate thereby on the contactors which open or 
close circuits for controlling the Supply and cut 
off means for the compressed water according to 

The pivots of the Switches are Sup 
ported by a mounting, which is attached to the 
Wall of the pressure chamber. 
In this known Construction, the arrangement 

of the contactors inside the pressure chamber 
makes; it necessary to have the contactors extend 
Outside the pressure chamber through an insu 
lating plug. Because of the very high pressures 
in the accumulator the passing of the conductor 
through this plug must be made very carefully to 

40 

avoid leakage. Furthermore, to withstand tae 
high pressures, the mercury tube switch inst e 
of particularly rugged construction. Also, it may 
be considered a drawback to have the electrica 
part of the SWitch located entirely inside the 
pressure chamber and therefore not visible from 
Outside So that its condition and its operation 
can not be examined. When at Work. 
The present invention has as its object to pro 

vide a Switch device for hydraulic accumulators 
of the above type in which said drawbacks are 
avoided. 
This is accomplished in the first place by the 

electrical part of the Switch being bodily sep 
arated from its mechanical part and the former 
being situated Outside the pressure chamber. For 

, transferring the OScillating movement of the 
diving bells to the contactors, the diving beils are 

{C. 2008) 
associated with permanent magnetSSO as to form 
an oscillating scale which when not immersed has 
an overload at its diving be end which Overload 
is compensated when the water in the accumu 
lator rises. 
With this arrangement only the diving bells, 

the permanent magnets and their pivots remain 
inside the pressure chamber all which parts can 
easily withstandi high pressures. AS the electri 
cai part of the Switch is located outside the pres 
sure chamber, it is both visible and accessible 
from the Outside "When ai, work, and the preSSure 
chancer need not be relieved or emptied when 
the electrical part has to be removed for Over 
hauling and resetting as the case may be. The 
contactor can be a mercury tube Switch of Con 
wentional type, but it is to be understood that the 
invention is not inited to a special type of elec 
trical contactor. 
Another featre of this invention is that the 

nearCity tube switches are stationary, the move 
ments ior making and reaking contacts being 
iiaen performed by arignatures pivotably Sup 
ported inside the tubes and actuated by the per 
manent nagaetS. 
The atter, according to this invention, have 

the form of a horse shoe, which is So arranged 
relatiye to its respective innercury tube SWitch that 
the contact armature of the tube is adapted to 
pivot in the Space between the limbs or pole pieces 
of the magnets. Thus, the armatures are posi 
tively pulled both to their nake and break posi 
tions by magnetic iorce, and vibrations of the ar 
natures and of thse relays controlled by them can 
not Gcci. 
The laagnetic put of the armature in both 

girections of is Osciliating movement enables 
the arnature to be balanced with respect to its 
pivot. As the weight of the armature therefore 
need ad longer be overcone ionowing the Saine, 
the permanent magnet and the diving bell can be 
made smaller than would be the case otherwise. 
In this way the sensitivity of the control is still 
further increased. 
A further advantage is that the Small dinner 

signs of the osciating switch mechanism require 
only small recesses in the pressure chamber, as 
compared with the known construction above re 
ferred to. 
The high sensitivity of the control makes it 

possible to contro a number of contactors by one 
oscillating SWitch mecinanism only. This is ad 
vantageous because thereby the number of parts 
located inside the pressure chamber of the ac 
cumulator is reduced and the thickness of its 
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walls has to be weakened at fewer places only. 

Further objects and advantages will appear 
upon reference to the following description and 
the accompanying drawings in which 

Figs. 1 and 2 are sectional elevations of water 
vessels of an hydraulic accumulator fitted with 
switches embodying the present invention. 

Figs. 3, 4 and 5 are longitudinal sections, along 
line 3-3 of Fig. 6, showing the switch in three 
different positions. 

Fig. 7 is an outer side view of a modification in 
which the Switch is associated with more than 
One contactor. 

Fig. 8 is a cross section, along line 8-8 of Fig. 7. 
In Fig. 1, indicates the water vessel of a hy 

draulic accumulator of well-known construction, 
which is filled with compressed water and air, the 
water being directly charged by the air without 
the intermediary of a piston. Pipes 2 and 3 are 
provided for filling the water vessel with com 
pressed air and water respectively. The Supply 
and cut-off means for the water vessel which are 
connected to pipes 2 and 3 are not shown here, 
as they do not form any part of my invention 
and may be of conventional form. 
In order that the accumulator can be used 

without trouble, means are provided preventing 
the water in vessel from rising above level a or 
falling below level b. For this purpose, switches 
I and II are arranged at the height of the levels a 
and b respectively, the switch I, for stopping the 
feed pump of the accumulator and the switch II 
for closing the cut-off valve, when the water has 
reached the respective levels. A third switch III 
its arranged a short distance below level at at level 
C for restarting the feed pump, when the water 
has fallen from level a to level c. This way of 
Controlling hydraulic accumulators is well known 
and forms no part of the present invention. 
The two embodiments of Figs. 1 and 2 differ 

Only from another in as far as in the embodiment 
shown in Fig. 1, the switches are arranged in 
the water vessel itself, while in the embodiment 
shown in Fig. 2, the switches are arranged in a 
pipe system communicating with vessel . In the 
latter case, the two switches I and III are both 
mounted in the same casing 4, and the Switch 
II in a separate casing S. Casings 4 and 5 are 
connected with each other by pipe 6, whereas 
casing 4 is connected to the air chamber of vessel 
by curved pipe 7 and casing 5 is connected to 

the water chamber of vessel by curved pipe 8. 
Valves 9 are arranged above and below the cas 
ings 4 and 5 respectively, for cutting of the com 
municating system from vessel f, so that the 
Switches can be fitted to the system and removed 
again without having to relieve pressure from 
vessel . 

In Figs. 1 and 2, the switches I-III are repre 
sented in a diagrammatic way. Each switch com 
prises an oscillating mechanical part and a sub 
stantially stationary electrical part. The me 
chanical part is located inside and the electrical 
part outside the pressure chamber, this latter 
term being used in this connection in a broad 
sense, so as to indicate the space enclosed both 
by the water vessel and the pipe system com 
municating therewith. 
The switches will now be more fully described 

with reference to Figs, 3 to 8 inclusive. 
Each switch comprises a diving bell O which 

forms together with a permanent magnet a 
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Scale-like structure, fulcrumed at 2. 
The diving bell end of the scale is somewhat 

heavier than the magnet end when pot innersed, 

8,062,674. 
as shown by Fig. 3. When, however, the water 
rises and rushes into diving bell 0, so that the 
latter becomes more and more immersed, the 
overload on the diving bell end of the scale will 
be compensated (Figs. 4 and 5). 
The pivot pin f2 of the scale is supported in 

a mounting f3, which is attached to wall 4 of 
the pressure chamber. A mercury tube switch. 5 
which forms the electrical part of the Switch is 
Secured to Said mounting 3 by the tube being 
partly inserted into a recess of mounting 3. 
Thus, all parts of the Switch are assembled in 
the Said mounting SO that the Switch can be 
readily fitted and removed as required. For rea 
Sons which will be apparent later, the mounting 
is of non-magnetic material, e. g. bronze, whereas 
wall f of the pressure chamber can be made of 
magnetic material, such as steel. 
A contact armature 6 is pivoted at 7 to mer 

cury tube switch 5 and counter-balanced with 
respect to its pivot, electrodes 8a and 8b being. 
provided both at the pivot and at the outer end 
of the armature respectively. Electrode f8a is 
constantly dipping into a cup-shaped projection 
9a of tube 5, filled with mercury, whereas elec 

trode 8b is So disposed as to dip into a mercury 
filled cup-shaped projection 9b or not, making 
or breaking contact according to the position of 
armature 6. The inner end of armature 6 ex 
tends into the field of magnet if and is thereby 
controlled as to its position, when the magnet is 
OScillated together with diving bell O about 
pivot 2. 

In the embodiments shown, the magnet f has 
horse-shoe form. Its two limbs or pole pieces a 
and fib embrace the inner end of tube 5, so 
that armature f6 is pivotally mounted between 
the two limbs and can be pulled in either direc 
tion and held in its end positions by magnetic 
force. 
In Fig. 3, only the lower limb fib operates upon 

armature f S. The inner end of the latter which 
is close to the magnet will therefore be lowered 
and its Outer end be raised, and the contact will 
be broken, as shown with respect to switch I in 
Figs. 1 and 2. ' 
When the water in the pressure chamber rises, 

the air in the diving bell will be trapped, and 
on a further rise of the water level, the diving 
bell will be raised by its buoyancy as shown in 
Figs. 4 and 5 so that the scale structure performs 
an Oscillating movement about pivot 2. 

In Fig. 4, the diving bell and the magnet have 
reached an intermediate position, the limbs flag 
and b of the magnet being equally far away 
from armature 6 so that the latter will remain 
in its position. 

In Fig. 5, the diving bell is still more raised. 
The upper limb fa of the magnet has now come 
so close to armature f6 as to pull it upwardly, 
and the electrode 8b now dips into the mercury 
filled cup 9b, so that the contact is made. This 
position is shown in Figs, 1 and 2 with respect to 
Switches II and I. 
In Figs. 7 and 8, a modified embodiment is 

shown, in which two mercury tubes 5 are cons 
trolled by a single magnet, the two tubes being 
arranged side by side in the same mounting 8. 
The tubes are of the same type as the One above 
described, the mechanical part of the switch be 
ing also left unchanged, so that further descrip 
tion is not deemed necessary. By the parallel 
arranging of a number of contactors, it is pos 
sible to control at one time a plurality of cir 
cuits by a single oscillating movement of the 
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switch, which may be of importance when the 
accumulator is fed by a plurality of pumps which 
are to be started in Series. 

I claim: 
1. A control switch mechanism comprising a 

permanent magnet having a pair of Spaced arms, 
said magnet being pivoted for unitary oscilla 
tion of Said arms in the plane thereof, a Switch 
armature also pivoted for Oscillation in the same 
general direction as said magnet and having a 
portion thereof extending between said magnet 
arms, and means limiting Oscillatory movement 
of Said armature to an extent such that when 
the magnet is swung in one direction said arma 
ture is Swung in one direction by the magnetism 
of one of Said arms and when the magnet is 
SWung in the other direction the armature is 
Swung in the other direction by the magnetism of 
the other of Said arms. 

2. A Control Switch mechanism comprising a 
pair of Spaced magnetic members connected to 
gether and pivotally mounted for unitary oscilla 
tion in the plane thereof, and a switch armature 
pivoted for oscillation in the same general direc 
tion as Said members and having a portion there 
of disposed with respect to said members, and 
the mechanism including means for limiting os 
cillatory movements of said armature, so that 
when the members are swung in one direction 
one of the same is effective by its magnetism to 
Swing said armature in one direction, and when 
the members are swung in an opposite direction 
the other member is effective by its magnetism 
to Swing said armature in the other direction. 

3. In combination with a vessel to contain liquid, 
a pair of Spaced magnetic members within the 
limiting confines of said vessel pivoted for uni 
tary Oscillation of said members in the plane 
thereof, means operable in response to rise of 
liquid in said vessel to move said members in one 
direction, said means being arranged to move said 
members in the opposite direction upon fall of 
liquid level, and a Switch armature outside the 
limiting confines of said vessel pivoted for oscil 
lation in the same general direction as said mem 
bers and having cooperating means limiting os 
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cillatory movements thereof and further having 
a portion thereof disposed with respect to said 
members so that when the latter are swung in 
one direction one of the members is effective by 
its magnetism to Swing the armature in one di 
rection and when said members are swung in the 
other direction the other member is effective by 
its magnetism to swing said armature in the 
Other direction. 

4. A Control Switch mechanism comprising a 
permanent magnet of substantially U-shape hav 
ing a pair of spaced arms, said magnet being 
pivoted for unitary oscillation of said arms in the 
plane thereof, a switch armature pivoted inter 
mediate its ends for oscillation in the plane of 
Said magnet arms and having one end thereof 
extending between said magnet arms, means lim 
iting oscillatory movements of said armature so 
that when the magnet arms are swung in one 
direction one of the arms is effective by its mag 
netism to Swing Said arnature in one direction 
and when said magnet arms are swung in the 
opposite direction the other arm is effective by 
its magnetism to swing the armature in the op 
posite direction, a contact carried by Said arma 
ture, and a casing enclosing said armature and 
having a contact with which said armature con 
tact cooperates. 

5. A control switch mechanism for hydraulic 
accumulators for controlling the water levels in 
side the pressure-chamber, comprising a diving 
bell and a permanent magnet Substantially of the 
horse-shoe type connected With said diving bell 
So as to constitute therewith an oscillating as 
sembly adapted to respond to the rise and fall of 
the Water in said pressure chamber, and a ner 
cury tube switch extending from the outside into 
the wall of said pressure chamber and enclosing 
an oscillating contact armature, the inserted end 
of the tube of said Switch projecting between 
the pole-pieces of said magnet and said armature 
being mounted within said tube for oscillation 
in the same general direction as the magnet so 
that said contact armature will SWing in the 
plane of the pole-pieces of Said magnet. 
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