
Nov. 2, 949 W. M. - TCECN: 2,486, SS 
MERCURY SAITCH 

Filed June 8, 9.g.8 2. Sheets-Sheet, 

27 25 2/ 50 N-2 
r/s2avoz 

  



2,486,585 W. M. F. E. "CF-EC, 

MERCURY SITCH 

2. Sheets-Sheet, 2. Filed Jiig 18, 1948 

Q-to-2 c1 

7osh Hutch EoN Willian facistry 

  



Patented Nov. 1, 1949 

UNITED 

2,486,785 

STATES PATENT OFFICE 
2,486,785 

MERCURY SWITCH 

William Mackintosh Hutcheon, Toronto, 
Ontario, Canada. 

Application June 18, 1948, Serial No. 33,860 
(C. 200-152) 4. Claims. 

My invention appertains to improvements in 
mercury switches for making and/or breaking an 
electric circuit by a displacing movement or flow 
of, the liquid conductor. 
A general object of my invention, resides in the 

provision of a Switch structure which will oper 
ate noiselessly and Without an attendant arcing 
in establishing an electric circuit betweein gappad 
contacts, and one in which such contact meanbers 
are not exposed. 
More specifically, the aim of the present inven 

tion is to provide a mercury swit2h coin prising 
a body of mercury contained in a chanbered unit 
in which the Wall of the chanhe is formed in 
part of a flexible membrane, such as elastic rub 
ber, which is capable of being readily depressed to 
cause a displacing movement or flow of the Yner 
cury so that it will bridge electric contacts for 
establishing an electric circuit or for breaking an 
electric circuit. 
To further particularize, the mercury in the 

chamber may be in conductive engagement With 
one of a pair of electric contact members. The 
other electric contact member may be disposed 
above the level of the mercury removed from elec 
tric engagement thereWith So that, When the elas 
tic membrane is depressed the mercury Will be 
displaced with an attenuation of the body of fluid 
accompanied by an upward rise of level into coin 
ducting engagement with said other contact, 
member, whereby to establish an electric circuit, 
The electric circuit is broken by withdrawal of the 
depressive force on the elastic membrane. The 
structure thus provides for making and breaking 
an electric circuit manually either by direct hand 
pressure or through the agency of a mechahical 
device. 

In a further aspect of the invention a depreS. 
sive movement is imparted to the elastic mein 
brane through the agency of a Suitable mechay 
ical device, where desired in order to maintain 
the electric circuit in closed condition for a, 
period of time, as in the use of the Switch for a 
lighting circuit, for example. Such a mechanical 
device may take the form of a can or an eccent 
tric having a handle. 

In a further aspect of the invention a pair of 
intercommunicating chambers may he provided 
with a body of mercury communicating at a point 
Somewhat below the level of the fluid and eac 
provided with an electric contact membei in con 
ductive engagement with the fluid so that an eleca 
tric circuit is normally in closed condition. Either 
of the chambers is supplied with an elastic nem 
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mercury to flow into a third chamber which is 
elevated with regard to said pair of chanbers. 
The flow of the liquid conductor: to the third 
chamber disrupts the electric path between said 
pair of chambers thus breaking the electric cir 
cuit. Said third chamber may be supplied with 
an elastic membrane which is depressible to re 
turn the conducting liquid to said pair of cham. 
bers for re-establishing the electric circuit. 
The invention is admirably. Suited for an out 

let box switch, and for a switch for electric lamps 
and bells, etc. In fact it is susceptible of fairly 
Wide application in the control of electric cir 
cuits, as Will be understood by those skilled in 
the art. 
The invention is illustrated in the accompany 

ing drawings, in which: 
Fig. is a Vertical Section of an embodinent 

of the invention taken on line I-I of Fig. 2. 
Fig. 2 is a rear elevational view of Fig. 1. 
Fig. 3 is a vertical sectional view similar to Fig. 

1 but, showing the elastic membraine in a de 
pressed position in which the electric contact 
members are bridged by the conductive liquid. 

Fig. 4 is a front elevational view of a variant, 
form of the invertion in which the elastic ine:- 
brane is actuated by a manually operable device. 

Fig. 5 is a vertical Section taken on lire W.W 
of Fig. 4. 

Fig. 6 is a similar view to Fig. 5 but showing 
the elastic membrane depressed by the manually 
Operable device. 

Fig. 7 is a front view of a further modified form 
of the invention. 

Fig. 8 is a vertical Sectional view thereof taken 
on line VIII-VIII of Fig. 7. 

Fig. 9 is a similar view to Fig. 7 but showing 
how the electric circuit is broken. 

Fig. 1.0 is a vertical Section taken on line X-X 
of Fig. 9. 
The invention as disclosed in Figs. , 2 and 3 

of the drawings comprises a switch body 
formed of a suitable electrically non-conductive 
material, such as hard rubber, "Bakelite' or 
phenol condensation composition. The switch. 
body may be of any desirable shape or foln. It is 
provided with a closed chamber 2 partiy filled 
with a dense electrically conductive liquid, Sch 
as mercury for example. The chamber is shown 
as of an elliptical configuration arranged verti 
cally, 
Embedded in the-switch body is 3, pair of terrini 

nals 3 and f4 for an electric circuit (not shown). 
Said terminals are spaced, apart, Cne being dis 

brane which functions on depression to cause the 55 posed near the bottom of Said chamber and the 
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other being disposed near the top thereof. Said 
terminals project into the chamber, as at 5, to 
form electric contact members. The mercury is 
at a level substantially above the lower contact 
member 3, which level is substantially below the 
contact member 4, as indicated in FigS. i and 2. 
In consequence the lower contact member 3 is in 
constant electric engagement with the mercury. 
The body of mercury is indicated at 6. 
The front wall 7 of said chamber is formed of 

an elastic membrane, such as pliant rubber for ex 
ample. The elastic membrane or diaphragm is 
secured marginally to provide a sealed, leak-proof 
chamber. Any approved means may be employed 
to attach the elastic membrane. It may, for in 
stance, be vulcanized in place. 
To close the electric circuit it is only necessary 

to press the elastic membrane in Wardly, as 
shown in Fig. 3, which displaces the mercury by 
an attenuating movement that causes its level to 
rise to or above the upper contact member 4. In 
this way the contacts 3 and 4 are electrically 
connected by the body of mercury. Release of the 
depressive force allows the elastic membrane to 
relax with an attendant lowering of the level of 
the mercury. 
The mercury Switch is well Suited for use in a 

regular wall outlet box. The body portion may 
be supplied with suitable means for attaching it 
to such a box. The Switch is easy to operate, and : 
its operation is noiseless. The elastic membrane 
is readily depressible by thumb pressure. 
In the variant form of the invention depicted 

in Figs. 4, 5 and 6, there is disclosed a mechanical 
device for actuating the elastic membrane. The 
mechanical device congrises, for example, a can 
lever 8 pivoted at 9 in an opening 2 formed in 
the Switch body 2 in front of the elastic dia 
phragm 22 which constitutes the front wall of the 
chamber 23 containing the body of mercury 24. 
The contact members for the electric circuit are 
indicated at 25 and 26 and shown as connected to 
lead wires 27 and 28. The switch body 2 is shown 
as provided with ears 29 for securing it in a con 
ventional outlet box. The can lever 8 is pro 
vided with an eccentric element 30 for inWardly 
bulging the diaphragm 22 in order to cause the 
mercury to rise into engagement with the upper 
contact member 26. The grip portion 3 enables 
the cam lever to be manipulated by hand. It will 
be evident from an inspetcion of Fig. 6 that the 
cam lever not only functions to depress the dia 
phragm but also serves to releasably retain it in a 
depressed condition so that the circuit can be kept 
closed as long as desired. 

In the modification of the Switch structure, 
illustrated in Figs. 7 to 10 inclusive, there is pro 
vided a switch body 32 having two chambers 33 
and 35 disposed alongside each other and inter 
communicating by means of a horizontal fluid 
passage 35 located in the vicinity of the upper ends 
thereof. Each of these chambers is provided, near 
its lower end, with an electric contact member de 
noted at 38 and 37 respectively, Which contact 
members extend through the Switch body for ex 
ternal connection to lead Wires 33 by means of the 
terminals 39. 
A third chamber 4 is provided in the Switch 

body 32 above the chamber 33. Each of the 
chambers 33 and is is provided with a diaphrag 
matic front Wall 4 formed of an elastic mem 
brane. The chamber 34 is merely a well having at 
its upper end a fluid passage 42 in addition to said 
fluid passage 35. The fluid passage 42 leads up 
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4. 
wardly to said chamber 40 and communicates 
with an upper portion thereof. 
The chambers 33 and 34 are partly filled with 

mercury to a level slightly above the fluid passage 
35, as shown in Figs. 7 and 8. The electrically 
conductive liquid thus closes the electric circuit 
comprising the contact members 36 and 31. Ac 
cording to this arrangement the electric circuit 
can be broken by depressing the diaphragm of 
the lower chamber 33, which causes a portion of 
the mercury to flow through the passage 42 into 
the upper chamber 40, where it is trapped. In 
this way level of the mercury in the chambers 
33 and 34 is lowered below the passage 35, as 
shown in Figs, 9 and 10. When it is desired to 
re-establish the electric circuit the diaphragm 
of the upper chamber 6 is depressed to expel 
mercury therefrom and return it to the lower 
chambers. Preferably a second fuid passage is 
provided between the chambers 33 and 48 as in 
dicated at 42. 
What is claimed is: 
1. A nercury SWitch cornprising a switch body 

of insulating material, provided with a first cham 
ber, a Second chamber and a passage between said 
chambers, Said chambers being arranged in side 
by Side relation and said passage forming a com 
munication between the top portions thereof, an 
electric contact element exposed in each of Said 
chambers and extending through said Switch body 
to form electric terminals, a body of mercury in 
each of Said chambers, and said chambers be 
ing enclosed by walls, the enclosing walls of said 
first chamber including a flexible side wall form 
ing a diaphragm for exerting a displacing in 
fluence on the body of nercury in this chamber 
whereby the mercury can be caused to flow 
through said passage into union with the body of 
mercury in said second chainber to provide a 
path for electric energy between said contact 
elements which is broken when the mercury in 
Said passage is parted. 

2. In a mercury switch provided with a switch 
body having an enclosed chamber containing a 
body of mercury as an electric liquid conductor 
and having electric terminal contacts including 
at least one electric contact element exposed in 
Said chamber; the improvement comprising the 
provision in said Switch body of a second en 
closed chamber disposed above said chamber and 
a passage between said chambers, said passage 
communicating With said second chamber in the 
vicinity of the top portion thereof whereby mer 
Cllry displaced from the first mentioned passage 
to said second chamber upon depression of said 
diaphragm is retained in said second chamber. 

3. A mercury switch as defined in claim 2, 
in which the second chamber is provided with a 
diaphragm for effecting a return flow of mercury 
through the passage. 

4. A mercury switch comprising a switch body 
of insulating material provided with a first 
chamber, a Second chamber and a third cham 
ber; said chambers being isolated from one an 
other by enclosing walls, the enclosing walls of 
Said first and second chambers including a side 
Wall of elastic material constituting a diaphragm 
for the respective chambers, said second cham 
ber being disposed above said first chamber and 
said third chamber being disposed at a side of 
Said first chamber, passages provided in said 
SWitch body to form a communication between 
the upper parts of said chambers, electric con 
tact elements exposed in said first and third 
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chambers at the lower part thereof and extend- REFERENCES CITED 
ing outwardly of said switch body to form cir 
cuit terminals, and a body of mercury in said The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 

first and third chambers at a level to fill the 
passage between these chambers, Whereby de 
pression of the diaphragm of said first chamber 
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