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The present invention relates to electric 
switches of the type having a liquid contact cir 
cuit closer for controlling the circuit through the 
switch. 
The object of my invention is to provide an im 

proved construction and arrangement in electric 
switches of this type, and for a consideration of 
what I believe to /be novel and my invention, 
attention is directed to the following description 
and the claims appended thereto. ‘ ' 

In the accompanying drawing, Fig. 1 is an ele 
vation of a switch embodying my invention; Fig. 
2 is a sectional top plan view of the switch; Fig. 
3 is an exploded view of the switch; Fig. 4 is an 
end view of the switch handle; and Fig. 5 is a 
sectional elevation of the liquid contact circuit 
closer used in the switch. _ 
Referring to Fig. 5, the circuit closer comprises 

an envelope I containing a limited quantity of 
mercury 2. The major portion of the envelope 
comprises opposed cup~shaped metal terminals 3 
and 3*‘._ Between the terminals is a diaphragm 
4 of insulating material, for example, a ceramic, 
having an opening 5 therein through which the 
mercury ?ows to complete the circuit between 
the terminals. When the circuit closer is in the 
position illustrated, the circuit between the ter 
minals is completed. When the circuit closer is 
rotated about the axis of the terminals a few 
degrees from the position illustrated, the open 
ing 5 is raised clear of the mercury and the cir 
cuit between the terminals ‘is broken by separa 
tion of the mercury in the opening 5 as it flows 
from each end thereof. In this latter position 
the diaphragm separates the mercury into two 
pools and insulates the terminals from each 
other. When the circuit closer is returned to 
the position illustrated, the circuit between the 
terminals is completed by the joining of mercury 
?owing into the opening 5 from each end there 
of. The terminals 3 and 3a are provided with 
outwardly extending ?anges ‘l and 1“ which ?t 
in annular grooves 8 around the rim of the dia 
phragm. The diaphragm and terminals are 
sealed by a head or ?llet 9 of glass which is fused 
to the ?anges ‘I and ‘la and to the outer periph 
ery of the diaphragm. The above described con 
struction is that shown in Payne Patent No. 
2,101,092. \ g 

The circuit closed is mounted within a housing 
I0 of suitable molded insulating material which 
is closed at its lower end and which has a metal 
cover plate H at its upper end. The cover plate 
is provided with ears l2 which are bent around 
projections l3 on the housing to secure the cover 

plate to the housing. At the center of the cover 
plate is ?xed an externally threaded sleeve M on 
which are threaded nuts |5 which are adapted 
to secure the switch to a suitable support by 
clamping the support between the nuts. slidably 
and rotatably carried within the sleeve I4 is a 
spindle l6 having a knurled outer end ll pro 
viding a handle. Integral with the inner end of 
the spindle is an enlarged portion I8 which bears 
against the inner surface of the cover plate ||. 10 
In the enlarged portion I8 is a recess I9 in which 
?ts the terminal 3 of the circuit closer. The re 
cess is provided with a projection 20 which ?ts 
in a complementary depression 2| in the circuit 
closer terminal and prevents rotation of the cir- 15 
cuit closer relative to the handle. Between the 
inner end of the enlarged portion I8 and the 
?ange 1 of the terminal 3 is a contact ring 22 
having a cylindrical ?ange 23 which bears on 
the cylindrical surface of the terminal and out- 20 
wardly extending ?ange 24 which bears against 
the ?ange l of the (terminal. The contact ring 
has a tab 25 which slidably ?ts in a groove 26 in 
the housing and prevents rotation of the contact 
ring relative to the housing. The bottom wall of 25 
the groove 26 is cut away to provide an opening 
21 through which extends a conductor 28 suit 
ably connected to the tab 25. On the other cir 
cuit closer terminal 3a is another contact ring 29 
of the same construction as the contact ring 22. 30 
It has a cylindrical ?ange 30 bearing on the 
terminal, an outwardly extending ?ange 3| bear 
ing against the ?ange 19- of the terminal and a 
tab 32 slidable in a groove 33 in the housing. 
The bottom wall of the groove 33 is cut away to 35 
provide an opening 34 through which extends a 
conductor 35 connected to the tab 32. The‘ edges 
of ?anges 24 and 3| slidably engage the housing 
and therefore assist in supporting the circuit 
closer therein. The tabs 25 and 32 prevent ro- 40 
tation of the contacts 23 and 30 in the housing. 
Between the ?ange 3| of the contact ring 29 and 
the bottom of the housing I0 is a helical com 
pression spring 36 which holds the circuit closer 
in the recess l9 of the handle. There is sufficient 45 
clearance between the bottom of the recess l9 
and the adjacent surface of the circuit closer ter 
minal so that the outer edge of the ?ange 23 is 
held against the adjacent face of the enlarged 
portion I8 of the handle. Since the contact rings 50 
22 and 29 are slidable in the housing the pressure 
of the spring 36 causes the ?anges 24 and 3| to 
be held against the adjacent ?anges '| and '1a of 
the circuit closer terminals.‘ 
In the cover plate I | and the adjacent surface ' 
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of the enlarged portion l8 of the handle are dia 
metrically opposite projections and depressions 
31 and 38. The projections are illustrated as 
formed in the cover plate and the projections as 
formed in the handle although it is obvious that 
the positions of these parts could be reversed. 
The projections and depressions are in effect 
hill-and-valley portions which resiliently hold 
the handle in positions 180° apart. In one of 
these positions the opening 5 is submerged in 
the mercury and the circuit is completed between 
the circuit closer terminals. In the other of 
‘these positions the opening 5 is raised above the 
mercury and the circuit between, the circuit clos 
er terminals is interrupted. When the handle is 
between these positions the projections 31 en 
gage the surface of the enlarged portion l8 of 
the handle and cause the handle, the circuit clos 
er, and the contact rings 22 and 28 to be moved 
toward the bottom of the housing l0 against the 
compression of the spring 36. When the handle 
is rotated to a position in which the depressions 
38. are opposite the projections 31 the handle, 
the circuit closer, and the contact rings 22 and 
23 are moved toward the cover plate II by the 
spring 36 with a snap action. 
As shown in Fig. 1 the conductors 28 and 35 

are wrapped around one side of the switch hous 
ing l0 and extended between tabs 39 on an arm 
40 integral with the cover plate II. The tabs 39 
are bent over the conductors clamping the con 
ductors to the arm and holding the conductors 
in place. 
In the use of the switch the handle I‘! is ro 

tated in 180° steps movingthe circuit closer to ' 
“on” and “off” positions with a snap action as 
described above. 
What I claim as new and desire to secure by 

Letters Patent of the United States is:— 
1. In an electric switch, a liquid contact cir 

cuit closer having an envelope including opposed 
thin-walled cup-shaped terminals, outwardly ex 
tending ?anges on said terminals, means includ 
ing contact rings ?tting over the hollow portions 
of said terminals and bearing on said ?anges for 
rotatably supporting the circuit closer, and 
means for rotating the circuit closer in said con 

, tact rings. 
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2. In an electric switch, a liquid contact cir 
cuit closer having thin-walled hollow cylindrical 
terminals, means including contact rings ?tting 
over the hollow portions of said terminals for 
rotatably supporting said circuit closer, and 
means for rotating the circuit closer in said con 
tact rings. 

3. In an electric switch, opposed contacts, a 
liquid contact circuit closer having terminals 
journaled in said contacts, a frame having pro 
visions for supporting the contacts for axial 
movement therein, means for rotating the cir 
cuit closer relative to said contacts, and hill-and 
valley means causing axial movement of the con 
tacts for resiliently holding the circuit closer in 
predetermined positions. 

4. In an electric switch, a frame having a 
sleeve, a spindle rotatably carried in the sleeve 
having a handle at‘the outer end of the sleeve 
and having’an enlarged portion at the inner end 
or the‘ sleeve, a recess in said enlarged portion, 
a liquid contact circuit closer non-rotatably car-\ 
ried in the recess, and means including hill-and 
valley portions on said enlarged portion for resil 
iently holding the spindle in predetermined posi 
tions. ’ , 

5. man electric switch, a frame having a 
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sleeve, a spindle rotatably carried in the sleeve 
and having a handle at one end of the sleeve and 
an enlarged portion at the other end of the 
sleeve, a recess in the end of said enlarged por 
tion, a liquid contact circuit closer having op 
posed terminals, one of said terminals non 
rotatably fitting in said recess, and means for 
yieldingly holding said terminal in said recess 
whereby the circuit closer is supported in th 
spindle. " 

6. In an electric switch, a frame having a 
sleeve, a spindle slidably and rotatably carried in 
the sleeve having a handle projecting beyond the 
outer end of the sleeve and an enlarged portion 
projecting beyond the inner end of the sleeve, 
said enlarged portion bearing against an adja 
cent part of the frame, a recess in the end of the 
enlarged portion, a liquid contact circuit closer 
non-rotatably ?tting in said recess, spring means 
arranged between the frame and the circuit 
closer for holding the circuit closer in the recess, 
and hill-and-valley means on the enlarged por 
tion of the spindle and the adjacent part of the 
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frame for resiliently holding the spindle in pre- ' 
determined positions. 

'7. In an electric switch, a liquid contact circuit 
closer having opposed thin-walled hollow termi-' 
nals, contact rings ?tting over the hollow por 
tions of the terminals, a housing having parts 
engaging the outer edges of the rings whereby 
the circuit closer is supported in the rings, and 
means for rotating the circuit closer in the con 
tact rings. 

8. In an electric switch, a housing, contact 
rings slidably and non-rotatably carried in said 
housing, -a liquid contact circuit closer having 
terminals journaled in said rings, a handle for 
rotating the circuit closer, a spring for urging '. ' 
the contact rings and circuit closer in an axial 
direction, and hill-and-valley means resiliently 
held in engagement by said spring for resiliently 
holding the circuit closer in predetermined posi 
tions. 

9. In an electric switch, spaced contact rings, 
a liquid contact circuit closer having a part be 
tween said rings and having terminals journaled 
in the rings, a frame in which said rings are slid 
ably and non-rotatably carried, means including 
a spring exerting a pressure along the axis of the 
circuit closer terminals for holding the contact 
rings and circuit closer in assembled relation, a 
handle for rotating the circuit closer in the con 
tact rings, and hill-and-valley means resiliently 
held in engagement by the pressure of said spring 
for resiliently holding the circuit closer in prede 
termined positions. f 

10. In an electric switch, a liquid contact cir 
cuit closer having opposed terminals, contact 
rings in which the terminals are journaled, a 
housing having provisions for non-rotatably sup 
porting the contact rings and for permitting 
movement of the contact rings therein along the 
axis of the circuit closer terminals, a spring ex 
erting a pressure along the axis of the circuitv 
closer terminals for holding the circuit closer and 
contact rings in assembled relation, a handle for 
rotating the circuit closer in the contact rings, 
and hill-and-valley means resiliently held in en 
gagement by said spring for yieldingly holding 
the circuit closer in predetermined positions. 

1l.- In an electric switch, spaced contacts, a 
liquid contact circuit closer held between the 
contacts and having terminals journaled therein, 
spring means for- holding the contacts and cir 
cuit closer'in assembled relation, means for ro 
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tating the circuit closer in the contacts, and hill 
and-valley means acting against said spring 
means for resiliently holding the circuit closer in 
predetermined positions. 

12. In an electric switch, a liquid contact cir 
cuit closer having thin-wall hollow-cylindrical 
terminals, means including contact rings ?tting 
over hollow portions of said terminals for rotat 
ably supporting the circuit closer, and a handle 
having a recess in which one of the circuit closer 
terminals is non-rotatably carried for rotating 
the circuit closer in said contact rings. 

13. In an electric switch, a liquid contact cir 
cuit closer having opposed thin-walled hollow 
cylindrical terminals and a projecting portion 
therebetween, contacts on each side of the pro 

3 
jecting portion of the circuit closer in which the 
hollow portions of the terminals are respectively 
journaled, and spring means for holding the con 
tacts against said projecting portion whereby the 
circuit closer is rotatably supported in said con 
tacts. ‘ 

14. In an electric switch, a liquid contact cir-_ 
cuit closer having opposed terminals, spaced con 
tacts in which the terminals are rotatably ‘sup 
ported, a housing, a handle adjacent one wall of 
the housing non~rotatably engaging one of said 
terminals, and means including a spring for 
holding the handle against said wall and for 
holding the handle and contacts in assembled 
relation. 

GEORGE R. BROWN. 
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