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To all whom 1t may concern.:

Be 1t known that 1, Frank Cossonr, a sub-
ject of the King of Great Britain, and resi-
dent of 12 Clerkenwell Green, London E. C.,
Emngland, scientific- instrument maker, have
invented certain new and useful Improve—
ments in Mercurial Thermostatic Circuit-
Closers, of which the following is a specifica-
tion.

In mercurial thermostatic circuit-closers
as usually constructed, one of the platinum
terminals 1s (or both may be) normally ex-
posed and consequently liable to oxidation
or corrosion, and in any case the same mercu-
rial surface (Whmh in general is comparatively
large) remains constantly exposed so that
the deleterious effects of oxidation or corro-
ston (instead of being annulled, as would
happen 1f a iresh surface were. exposed after
each closure of the circuit) are allowed to ac-
cumulate. Moreover rupture of the mercu-
rial column 1n handling or transit is hable to
render the apphance useless.

It 1s the object of the present invention to

overcome these detects either partially or

constituted by a body of mercury having an
exposed surface or surfaces of very small
area, the mercury being contained in a cham-
ber of such form that after each closure of the
circult a fresh mercurial surface may become
exposed.

According to one form of my invention the
circult-closer 1s constituted by a closed glass
tube having a fine or capillary bore termi-
nating at one end in a bulb and having plati-
num leadmm -in wires sealed mmto it at two
points, viz., one at the closed extremity of the
capﬂlmy hore and tdle other at or near the
opposite extremity of the bulb, both the bulb
and the capiilary bore being completely filled
with mercury except for the presence of a
small space, which being occupied by a bub-
ble of rarefied air at ordlnary temperatures

-separates the mercury column or thread into
two parts and constitutes the break

in the
circuit. Upon the temperature rising to a

critical point the mercury, by e\pandm
condenses this air to such an extent that the
two portions of the mercury coalesce, or
approximate sufficiently closély to allow the
current to pass.

In the accompanying drawings Ifigures 1
and 2 illustrate one form of the circuit-breaker
of my invention viewed in two directions at

| right angles to one another.

!

Fig. 3 shows a
slightly modified form.

A is the capillary tube.

B is the bulb which is drawn out to a point
at b; ¢ and d are the platinum leading-in
wires.

The bulb B and capillary tube A are com-
pletely filled with mercury except for the
presence of the small air-space ¢ which is nor-
mally occupied by rarefied air introduced in
the following manner. ‘The bulb and capil-
lary are first filled with warm mercury (the
tube bemg open at b) whereupon a minute
bubble of air is allowed to enter. By there-
atter allowmg the mercury to cool and con-
tract, the air- “bubble is drawn into the bulb

owether with more mercury. By agitating
the tube the air-bubble is then caused to take
up the position e.  The tube and 1ts contents
are then warmed to the ““critical” tempera-
ture, 2. e. the temperature at which the m-
strument is to close the circuit, whereby
some of the mercury 1s expelled irom the
tube, and the latter 1s then sealed up at b.
The mercury by subsequent cooling, under-
ooes slight contraction within the bulb, thus
causing “the air-bubble to expand and becomie
somewhat rarefied. The bubble is caused
(by agitating the tube, should this be neces-
sary) to take up the position ¢ at the junction
of the bulb and the capillary and thus form
the ““break” in the circuit. With this con-
struction, whenever a coalescence of the mer-

cury column has occurred (whether from the

apparatus having been accidenta.
action or from a testh aving been applied to it,
the subsequent rupture of the colu: un which
takes place upon the mercury cooling down
again to the normal temperature, w ill oceur
at 2 point difterent from that at which the
civision origimally existed, and consequently
{resh surfaces of mercury will be exposed and
the effects of any oxidation which may have
taken place will be nullified. The shifting
of the air-gap is apparently due to the ther-
mal action of the spark which 1s formed
when the ““break’ occurs and which volatil-
1zes some of the mercury.

it 1s obvious that in the event of a con-
tinuous rise in temperature, the glass tube
must eventually burst. Hence where the
apphance is used as a fire alarm the warn-
g might cease prematurely. 1t has how-
ever been found that the elasticity of the
olass suflices to delay the fracture until

ly set 1

60

65

70

79

80

80

90

90

100

105

& 110




- temperature has been reached considerably

(]|

10

1o

20

25

30

39

10

45

o0

09

%

higher than that at which closure of the cir-

cult takes place. Consequently, by provid-
Ing a series of such circuit closers, connected

in parallel and respectively adapted to per-
mit the closure of the circuit at progressively
Increasing temperatures, a continuous clo-

sure of the circuit may be insured, notwith-

stancing the destruction of successive tubes
as the temperature rises.
flattened form as in Figs. 1 and 2 however,
the necessity for employing a plurality of cir-
cult closers may be overcome, since the bulb
1s capable of expanding for a considerable
time after the temperature has passed the
point at which coalescence has taken place.
For the efficient working of the circuit-
closer 1t 1s desirable that the air gap should
not become displaced so as to occupy the ex-
tremity of the stem and be adjacent to the

platinum terminal since in this case the

breaking of the circuit would be accompanied
by considerable arcing across the gap be-
tween the platinum and the mercury, which
would be highly detrimental to the instru-
ment. By providing the instrument with a
curved stem as shown in Fig. 1, this result
may be obviated, for it the tube be set up in a
vertical position the air-gcap may shift to the
highest point of the stem but will never pass

round the curve and descend towards the |

platinum terminal. IFor some purposes it
may however be found preferable to employ
a circult-closer having a straight stem as
shown in F1g. 3.

In another form of the circuit closer the
bulb 1s round (spheroidal, or cylindrical) 1n-
stead of flattened as in the form above de-
scribed.  For use with heavy currents the
cylindrical or spherical form is preferable for
the following reasons. In using these cir-
cuit-closers, 1t will be found that after an in-
strument hasbeenset in action a certainnum-
ber of times, the “ecritical’” temperature has
fallen considerably below its original value.
It 1s supposed that this 1s due to the burning
up by the passage of the spark, of the oxygen
of the air contained in the air-gap, with the
result that a diminished resistance is offered
to the expansion of the mercury. Where a
flat bulb possessing considerable elasticity is
employed, there will be a marked change in
the ‘“critical” temperature from this cause,
owing to the differential action of the pres-
sure (resulting from the expansion of the mer-

cury) on the glass and on the imprisoned air. |

By using a bulb of

non-elastic or round-bulb instrument.

876,778

' But in the case of a round bulb (which for

this purpose may be regarded as non-elastic),
since the mercury must obviously occupy the
same volume at a given temperature, the
diminution of the air-pressure resulting from
oxidation will have no influence on the mer-
cury 1n coalescing at a particular tempera-

- ture, and therefore the original critical tem-

perature will remain constant. This is of
course on the assumption that the glass is ab-
solutely non-elastic. Hence where the cir-
cutt-closer 1s to be used for heavy currents
capable of producing considerable oxidation
1in the air-gap it is preferable to employ a
Such
elasticity as the latter kind do in fact possess
1s called into action at higher pressures 1. e.
alter the closure of the circuit has taken
place, and thereby fulfils the requirement of
delaying the fracture of the tube for a short
period after the alarm has been set in opera-
tion. |

Claims:

1. In a circut closer, the combination of a

tubular member of insulating material, a col- -

umn of mercury disposed within said tubular
member and provided with a break filled
with rarefied air, and electrical connections
for different portions of said column located
upon oppostte sides of said break.

2. In a thermostatic circuit closer, the
combination of a glass receptacle provided
with a hollow bulb and with a tubular stem
communicating therewith, said bulb and said
stem both containing mercury, a portion of
which 1s arranged to form a column, said col-
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umn being broken and having a minute por- -

tion of rarefied air intermediate of its ends

thus separated, and electrical connections

for portions of said column located upon op-
posite sides of said portion of air.

3. In a thermostatic circuit breaker, the
combination of a receptacle, electrical con-
nections for different portions of said recep-
tacle, and two distinct bodies of mercury dis-
posed within said receptacle, each body of
mercury communicating electrically with
one of said electrical connections, said bodies
of. mercury being separated by a minute por-
tion of rarefied air and otherwise completely
filling said receptacle. ' -

' FRANK COSSOR.

Witnesses: |
H. D. JAmEson, 1
R. F. WiLLIAMS. |
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