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My invention relates to improvements in mull 
tiple mercury contact devices of the immersion 
type used in the low tension electrical field; and 
the objects of my improvement are, first, to pro 
Wide a positive and simple operative combination 
of a relatively great number of contacts at the 
expense of only little material, Small initial cost 
and Small Volume; second, to afford facilities 
Which nake the provision of a Vacuum in the 
contact cell unnecessary; and, third, to provide 
means aSSuring the positive operation of the 
contactS in either a horizontal or Wertical posi 
tion. 
More particularly, the present invention relates 

to a mercury contact device which is suitable, 
for example, for operating contacts in telephone 
Work and in other instances where electrical cir 
cuits are used. 
The present invention makes it possible to con 

trol a relatively large number of circuits sinul 
taneously, in a simple manner, With decreased 
consumption of material, production costs, and 
With great economy of Space. 
The mercury contactor devices of the prior art, 

and Which Operate With exclusion. Of air are Oper 
ated by tilting an airtight, Sealed, mercury con 
tainer inade of glass or other insulating material. 
Such arrangements are not Suited for the Simul 
taneous control of a large number of circuits. It 
has also been proposed to provide mercury Chan 
bers, Which are connected at One side With an 
electric conductor, with a longitudinally movable 
contact plug carried by a resilient link and to 
have this dip into the mass of mercury. It is not 
possible, however, to operate such contact ar 
rangements constantly under air-tight condi 
tions. 
becomes oxidized, thus deleteriously affecting the 
circuit-making capacity and, finally, if this con 
dition prevails for a prolonged time, operation 
of the device becomes impossible. A perma 
nently satisfactory circuit closing can be effected 
With mercury only if the air is excluded from the 
contacting region. This is effected in accordance 
With the invention by using tWO Spaced chambers, 
placed one behind the other and each containing 
a mass of mercury, and which are connected by 
a cannel through Which the mercury does not 
pass. A longitudinally displaceable contact plug 
member passes entirely through one of the 
masses of mercury and through the channel and 
is adapted to connect, both mercury naSSes elec 
trically When extended into contact With the 
other maSS of mercury, and When moved in the 
opposite direction the contact member moves out 

When electric sparks occur, the mercury 

(CI. 200-16) 
of the second mass of mercury and breaks the 
connection. The opening and closing of the cir 
cuit, therefore, takes place in a chamber which is 
Sealed off in airtight relation by tWo Spaced iner 
cury masses, wherein, due to absence of Oxygen 
the oxidation of the mercury by the formation 
of Sparks is prevented. Hence, a permanently 
satisfactory closing and opening of the circuit is 
insured. 

I attain these objects by the device and com 
bination of elements shown in two forms of de 
sign in the accompanying drawing, in which 

Fig. 1 is a vertical Section of one form of in 
vention possessing two contact cells arranged in 
line; Fig. 2, a part section in a larger scale; and 
Fig. 3, a control board in elevation in combina 
tion. With a plurality of contact plunger pins. 
The three plates , 2 and 3 (Fig. 1) are made 

of insulating material and are combined in one 
block. On the inside faces of the plates and 3 
and on both sides of the intermediate plate 2 
there is a plurality of co-axially arranged re 
ceSSes 4. Appurtenant recesses On the plates 
and 2, and, respectively, on the plates 2 and 3, 
together form two cylindrical cells for the recep 
tion of mercury which latter in each instance 
constitutes a mercury contact. Between the 
plates f and 2, or, respectively, 2 and 3 there are 
at least as many metallic current-conducting 
layers 5 and 6 or, respectively, and 8 as there 
are cell-pairs arranged in line Within the contact 
block -3. The said layers are insulated from 
each other by means of the insulating layerS 9. 
All these layers are provided With a hole at their 
junction with the appurtenant contact ce. 
That conducting layer which is to be in contact 
With the mercury in a cell-e.g., the layer 6 in 
Fig. 3-is provided With a circular hole of a 
diameter Smaller than that of the mercury cell 
4. The said latter layer, therefore, with the edge 
of its aperture is immersed into the mercury. 
The contact-surface between the conducting 
layer and mercury, therefore, is relatively large 
So that a positive contact is assured. The aper 
ture of those conducting layers which in ust 
not come in contact. With the mercury-e. g., 
the conducting layer 5 in Fig. 3-has a greater 
diameter than the cell 4. Such a latter layer is 
not in a current-conducting connection with the 
mercury therefore. The conducting layers are of 
Such a Small gauge-e. g., 0.004 in.--that the 
mercury, by virtue of its inherent cohesion, is 
not capable of penetrating into the groove 32 
lying on the periphery of the cell A. In Order, 
however, to be absolutely sure that no mercury 
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2 
can touch the conducting layer 5, the groove 2 
is filled With an insulating plastic maSS Such as, 
e.g., insulating lacquer. Extension strips 5' or, 
respectively, 6' are projected from the corre 
SpOnding conducting layers beyond the periphery 
of the plate-aggregate -3 and each is provided 
With One or more connecting wires 3. The said 
strips are of unequal length. So as to enable One 
to easily distinguish between the various Wires 
3. In order to produce a conducting connec 

tion between the mercury contents of two co 
axial cells lying in line-and thus also between 
the conducting layerS Submerging with the edge 
Of their apertures into the mercury--a capillary 
bore 4 Or, respectively, 5 is carried from the 
OutSide into each cell and also from the one cell 
to the adjacent co-axial cell. Thin metal wires 
6 or, respectively, 6' which are fastened to a 

plate-like carrier 7 or, respectively, 7' project 
through the said bores and Serve as contact 
plunger pins. Both the said pin-carriers f and 

are fastened to a common rod 8 at either 
Side of the block -3. The said rod f8 is axially 
displaceable within a bOSS sleeve 9 made of an 
insulating material and which is holding the 
plate elements -3 of the block together. The 
said rod, furthermore, may be moved forward 
and backward by any mechanically or electro 
magnetically operated mechanism (not shown). 
The length of the contact plunger pins 6 and 6 
is SO dimensioned that its inner end in the 
dra Wn-back or inoperative position is lying in 
the Capillary bore 5, and thus does not touch 
the mercury in the forward cell; in its projected 
position, however, its tippenetrates into the mer 
cury. In the first position the electrical connec 
tion between the mercury contents of adjacent 
and appurtenant cells 4 (see top part of Fig. 1) 
is interrupted, and in the second position (see 
bottom of Fig. 1) this connection is established. 
With each movement of the rod 8 a connection 
is interrupted and another one established in the 
form of invention illustrated in Fig. 1. In order 
that no mercury may pass up to the orifices of 
the capillary bores 4 and 5 when moving the 
Contact plunger to and fro, i. e., in order to at 
tain a Secure Sealing between two adjacent ap 
purtenant cells, the ends of the cells are sharply 
tapered down so that the meniscus of the mer 
Culty may project into this conically tapering 
Space but normally cannot reach up to the ori 
fices of the capillary bores, due to the cohesion 
of the mercury (Fig. 2 at right). 
Instead of establishing a contact, when mov 

ing the rod 8 in one direction, in one and the 
Sane block and interrupting another contact, 
the contacts for a plurality of connections may 
be all established or interrupted simultaneously 
and, respectively, may be interrupted or estab 
lished in another block at the same time. A plu 
rality of cell-pairs 4 is grouped around the said 
Sleeve (Fig. 4). The plunger-carriers and T' 
for each cell-pair are provided with Very fine 
contact pins 6 or, respectively, 6'. In the di 
rection of a left-to-right notion all plunger-pins 
6 establish aS Inany electrical COnnectionS be 

tween the appurtenant mercury bodies of two 
cells lying in line, and the pins 6' at the same 
time interrupt the connections between their ap 
purtenant mercury-bodies. In the case of a 
greater number of conducting layers and contact 
plunger pins the extension strips 22, together 
with the connecting wires 23, are of different 
length and Staggered in groupS With relation to 
each other (Fig. 3), in order to distinguish the 
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different connections and to make the latter 
easily acceSSible. 
The insulating plate 2 suitably is made of one 

piece of insulating material SO that the Opening 
spark of a circuit is occupying a very Small air 
Space. The latter, on the One hand, is isolated 
from the Outside by the Said insulating material 
and, on the other hand, by the mercury. The 
oxygen in this airSpace very quickly thus is 
changed to mercury-oxide and a further oxida 
tion after Wards is made in possible. This con 
Struction then is avoiding an oxidation of the 
mercury Without the contact-System having to be 
Operated under a Vacuum. 
Any number of Such SWitching devices, of 

course, may be combined in any suitable group 
formation into an aggregate, and the plunger 
carriers may be operated either over a common 
drive or, for the purpose of Switching in stages 
or groups, by a plurality of independent driving 
devices. The contact plunger pins also may be 
of different, instead of equal, length. 
The mercury contact device described may be 

used in the Whole field of low tension and, with 
particular advantage, in telephony and electric 
Sign illinination. 

I am aware that prior to my invention mercury 
Contact devices of the immersion-type have been 
Inade in Which a metal element is Submerged in 
a Vertical Sense into the mercury. Again, there 
are Such devices which are operated by tipping, 
in Which the contacts are fused into a glass 
tube and flooded with mercury when tipping the 
tube. I therefore do not claim. Such a first con 
bination broadly; but what I claim and desire to 
Secure by Letters Patent is: 

1. A mercury contact device comprising a 
block, having at least two Spaced, axially aligned, 
mercury-filled cells therein, and a conductor for 
each cell, a movable contact member Slidable in 
Said block and permanently in contact with one 
of Said cells, and Selectively in contact with the 
other cell, the contact member being reciprocable 
in said block to make or break a circuit between 
Said cells. 

2. A device according to claim 1, in which the 
block is forined of a plurality of insulating plates 
and the cells are formed by a series of co-axial 
receSSes in the abutting faces of said plates. 

3. A mercury contact device comprising a ; 
Sleeve, a plurality of insulating plates seated on 
Said sleeve and forming a block, and a shaft re 
Ciprocable Within the sleeve, said plates having 
aligned receSSes formed in the abutting faces 
thereof to foi. In Spaced cells, mercury in each 
cell, and a conductor for each cell, a contact 
Supporting member Seated on one end of Said 
Shaft, a contact carried by the supporting mem 
ber extending into Said block and permanently in 
COntact With One cell and selectively in contact 
With the next cell, said contact member being 
reciprocable in Said body to make or break a 
circuit betWeen said cells. 

4. A nerCJry Contact device comprising a 
sleeve, a plurality of insulating plates seated on 
Said Sleeve and forming a block, and a shaft re 
ciprocable Within the sleeve, said block having a 
Series of horizontally and axially spaced, mer 
cury-filled cells and a conductor for each cell, a 
uOntact Supporting member seated on each end 
of the shaft and contacts projecting from said 
member into the block, and arranged to be in 
permanent cOntact With at least one mercury 
filled cell, and Selectively in contact With an ad 
jacent axially aligned cell, the arrangement being 
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such that when a contact member On One end 
of the shaft breaks the circuit between tWO 
aligned cells of the series, a contact member on 
the other end of the shaft Will close a circuit be 
tween two other aligned cells of the series. 

5. A mercury contact device comprising a 
sleeve having a plurality of insulating plates 
Seated thereon and forming a block, a shaft re 
ciprocable Within Said sleeve, Said block having 
at least two spaced, axially aligned, nercury 
filled cells therei), insulated conducting layers in 
the block for each cell, one conducting layer for 
each cell having an aperture coincident with and 
of Smaller diameter tian that of the mercury 
filled cell and in contact With the mercury, at 
least one contact carrier plate carried by the 
shaft, at least. One CO tact pin projecting from 
said plate and extending into said block, said 
pin being permanently in contact with the mer 
cury of One cell and Selectively operable along 
the axis of Said Cells to Contact the mercury in 
the adjacent cell to make or break the circuit 
between Said cells. 

6. A device according to claim 5, in which the 
conducting layer not in contact With the nercury 
has an aperture coincident with and of a diam 

3 
eter larger than that of the cell, and insulating 
means between the edge of said aperture and the 
mercury in the cell. 

7. A device according to claim 5, in which the 
conducting layer not in contact with the mercury 
is spaced therefrom by a groove of the thickness 
of the said layer, the thickness Of Which is Such 
hat the mercury will not enter the groove be 
cause of the Surface tension of the mercury, and 
insulating material in the groove. 

8. A mercury contact device according to claim 
t, in which the block is formed of a plurality of 
insulating plates combined into at least One unit 
and having a bore, a sleeve Within the bore to 
Secure said plates together, a shaft reciprocable 
in Said sleeve and a contact carrier. On Said shaft, 
the cells being of cylindrical shape with conically 
tapering ends and horizontally arranged in the 
block, capillary bores in said block extending be 
tween the cells and from the cells to the atmos 
phere, said contact member being carried by 
said carrier and axially reciprocable in Said bores, 
the arrangement of the bores and cells being 
Such that the mercury will not flow from the 
cells because of its surface tension and cohesion. 
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