April 12, 1932. E. O. SCHWEITZER 1,853,885
SWITCH '

Original F¥iled Feb. 25, 1923 3 Sheets—-Sheet 1

W F ..70

— 40

)
I\I\’V/AA/\

VVVVYV

=
i
]

i

] Trverslor
o df/z sl 0 50/&%6’42"26’7”

@ m\b&w ) K, « O
f'5§z77/5‘



Apnl 12, 1932. E. O. SCHWEITZER 1,853,885

SWITCH

Original Filed Feb. 25, 1923 3 Sheets-Sheet 2

&5-1 .
/2g. £
<0 | 85
Ih 2T | -
| 1
N >
| ‘ o}
So— ! |
&0 R A
9@ | i 5
! s
i s
6
&/ |
& 3
s
I+ § V4]
Q5
Y
T ] o
ng;.
U 4
- Trvertor

wrd 0 J’ et lzer

@&WN@M%Z NIV

s



April 12, 1932. E. O. SCHWEITZER _ 1,853,885
SWITCH

Original Filed Feb. 25, 1923 3 Sheets-Sheet 3

—~

Jreverilor
Tdonurnd O Schwellzer
ﬁ;\\m\

\Mm\ »\mom ¥ \&}&M&J’\»
()'7’24[/;)



Patented Apr. 12, 1932

UNITED STATES

1,853,885

PATENT OFFICE

EDMUND O. SCHWEITZER, OF CHICAGO, ILLINOIS

SWITCH

Original application filed February 26, 1923, Serial No. 621,357, now Patent No. 1,761,091, dated June 3,

1830. Divided and this applicotion filed May 8, 1920.

This application is a division of my pend-
ing application, Serial No. 621,357, filed Feb-
ruary 26, 1923, now Patent 1,761,091 of
June 3, 1930, and relates to switches or current

g interrupting and arc extinguishing means.

In interrupting heavy currents of electric-
ity either by a purely switching operation or
automatically by means of protective appara-
tus the physical separation of the electrical

10 contacts, terminals or conducting parts, where
the current is to be interrupted, is a relative-
ly simple matter in itself. However, the
physical separation of the conducting parts
does not necessarily entail an interruption of

15 the current flow as the current flow continues
in the form of arc conduction, which may be
of a greater or less extent depending upon
such factors as voltage, speed of separation of
the conductors, medium within which the

20 circuit is interrupted, resistance and react-
ance of the circuit, frequency, and the like.

Whether the condition of interrupting the

current flow be caused by a purely switching

operation or automatically by an over-load

26 circuit breaking device, breaking the con-
tinuity of the normal conducting path results
in the formation of an arc of greater or less
severity. Increased voltagesincrease the dif-
ficulties of interrupting the current flow.

In my Patent 1,712,174 of May 9, 1929,
issued on an application which was copending
with my application Serial Number 621,357,
of which this is a division, I provide means
for maintaining the electrical contacts or con-
85 ducting parts in a bath of oil for insulating

purposes and for delivering to the point of
current interruption, upon separation of the
contacts, a suitable arc extinguishing liquid
which will quickly and effectively extinguish
40 the arc and which will, when vaporized, give
off a mnon-inflammable arc-extinguishing
vapor. In this manner-I retain the advan-
tages resulting from the use of oil, among
which are the fact that it will not atfack and
corrode the physical contact making and
breaking means employed and the enclosing
casing and its ability to maintain its value
as an insulating medium, especially when ex-
posed to air and moisture, and I also obtain
the advantages of the higher arc extinguish-
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Serial No. 450,671.

ing liquid used, among which are the fact that
1t gives off a non-inflammable arc extinguish-
ing vapor and its arc extinguishing a%ility,
especially in interrupting a heavy current or
on a heavy overload, while the objections to .
the use of higher arc extingnishing liquid as *
a bath for the contacts is overcome.

A more specific provision of the aforesaid
invention is for injecting or delivering a jet
of the arc extinguishing liquid upon the arc 80
and contacts at the point of interruption, as
the contacts separate. This necessitates
means for injecting or delivering the arc ex-
tinguishing liquid and where fluid pressure
means is desirable, I find that a further prac-
tical problem is presented. Air under pres-
sure as a source of fluid pressure for inject-
ing or delivering the arc extinguishing liquid
has a number of marked disadvantages. Its
combustion supporting property presents a 70
potential danger. If the interrupting device
1s operated when the quantity of arc extin-
guishing liquid is low so that the arc extin-
guishing liquid is all delivered or injected and
the air follows through to the arc, or in any
other manner reaches the arc, an explosion
mey result. In any event, the arc will be in-
creased instead of extinguished, with an ac-
companying continuation of the current flow.
Furthermore, air causes corrosion and per-
mits moisture accumulation which causes de-
terioration.

To secure a suitable speed of injection of
the arc extinguishing liquid so that minimum
damage may be done by the arc, T provide a
gas under pressure which by its expansion
can force the liquid from the reservoir which
contains it, through the nozzles and into the
path of the arc. Compressed air will not
serve. It would make matters worse by form-
ing in conjunction with the oil vapor, an ex-
plosive combustible mixture. Air in the oil
tank is about the worst thing that could be
introduced. I employ a cylinder of liquefied
carbon dioxide gas, such as may be secured
on the open market, and permit the gas at a
suitable pressure as may be controlled by a
reducing valve, to press upon the surface of
the arc-extinguishing liquid in the tank or
reservoir containing it. I find that the car-
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2
bon dioxide gas is peculiarly suitable be-
cause of its inert characteristics, both with
respect to the liquid which it engages, and
also with respect to the arc itself and the
metal vapors and the metallic contact and
switch parts with which it comes in contact.
Tt is also cheap and plentiful in addition to
its other desirable characteristics.

Now if the arc-extinguishing liquid should
be all expended before the tank ox Teservoir
is refilled, the carbon dioxide gas merely fol-
lows and serves as an arc-extinguishing fluid
of less effectiveness than the liquid, but highly
advantageous in blanketing the oil or the
vapors against explosion.

Another object of the present invention is
the provision of an improved expansion
chamber for relieving the pressure when the
interruption occurs in an enclosure or well
and heavy arcing and excessive vaporization
takes place. Inits broader aspect, this cham-
ber operates to increase the volume of the
well, and in its more specific aspect, it is oper-
ated by the pressure created to increase the
volume of the well simultaneously render
vent means active and increase the action
of said vent means as the volume of the well
is increased.

Still another object of the present mven-
tion is to provide for automatically interrupt-
ing the circuit upon & slight abnormal condi-
tion or a slight disturbance, relying upon the
oil or other liquid bath normally surrounding
the circuit terminals to extinguish the arc and
for automatically interrupting the circuit and
delivering the arc extinguishing liquid held
in reserve to the point of interruption upon
the occurrence of a heavier surge of current
or a disturbance of greater severity.

In order to apprise those skilled in the art
with the operation and the manner of utiliz-
ing and practicing the invention and, where
they enter into the inventicn, with the con-
struction and substances for carrying out the
several aspects of the invention, I shall now
describe a particular embodiment in connec-
tion with the accompanying drawings which
form a part of the present specification.

In the drawings:—

Figure 1 is a more or less diagrammatic
vertical sectional view through a well known
type of oil switch showing the application of
the features of my invention thereto;

Figure 2 is an enlarged front elevational
view of the oil switch showing the expansion
chamber in section;

Figure 3 is a side elevational view of the
switch showing the expansion chamber in
elevation; and

Figure 4 is a detail horizontal section
through the expansion chamber on line 4—4
of Figure 2.

In the embodiment of the invention se-
lected for illustration, 5 designates a closed
vessel or container provided with a cover 6
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through which projects the main line con-
ductors or high tension connections 7 and
8 terminating in stationary switch contact
members or terminals 9 and 10. These con-
tact members 9 and 10 may be of any desired
form and need not be described in detail here.
The conductors or connections 7 and 8 which
are connected to said contact members 9 and
10 are led through the cover 6 by means of

insulators 19—12 which may be of any suit- ;

able or preferred type, which support con-
tact members 9 and 10 and said insulators
ave preferably sealed into the cover 6 so that
a tight joint 1s maintained.

A movable switch member 15 adapted for
reciprocation into and out of contact with
the stationary contact members 9 and 10 1s
mounted on a suitably insulated rod 16 which
extends up through and is guided in the
cover 6.

A compression spring 18 between the upper
end of rod 16 and a relatively fixed abut-
ment tends to force the rod 16 downwardly
and the switch member 15 carried thereby
out of engagement with switch contact mem-
bers 9 and 10. A solenoid 22 controls a pawl
or catch 24 which is adapted to engage under
a flange or shoulder 25 at the upper end of
the rod 16 to hold the switch member 15 in
engagement with the contact members 9 and
10 against the action of spring 18. A spring
96 normally tends to force the pawl 24 into
engagement under the flange or shoulder 25
to maintain the switch closed. Energization
of solenoid 22 is controlled by a relay 28
actuated by a suitable current transformer
30 in the main line 7—S8, the solenoid 22 be-
ing energized from the lines 32—32 when
the relay 28 is closed by an overload or other
disturbance or abnormal condition in the
main line 7—8.

A nozzle 35 having a flat wide mouth is
mounted in the wall of the container 5 ad-
jacent each of the switch terminal members
9 and 10 substantially as more specifically
shown in my Patent Number 1,712,174 to
which T have already referred. These noz-
zles 35 are preferably of insulating material
so as not to impair the insulation of the
switch parts within the container. The con-
tainer may also be lined with insulation, but
this is not shown here.

In the particular embodiment shown the
closed container 5 holds a body of insulating

liquid 42. Any suitable or preferred insulat- ;

ing liquid may be provided at this point. Oil,
because of its advantages as a permanent
bath, normally surrounding the eircuit termi-
nals, is preferable. Conduit means 45 is pro-
vided for delivering an arc extinguishing
liquid 46 from a reserve tank or other suitable
source 48. A valve 50 in the conduit 45 con-
trols the delivery of the arc extinguishing
liquid 46 through the nozzle 35. The valve
50 is controlled by a lever 52 and is normally
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held in its closed position by a spring 55. Tt
is opened by the action of a solenoid 58 dia-
grammatically shown as a winding 60 hav-
ing a core 62. Energization of the winding
60 is controlled by a relay 65 controlled by
a current transformer 80 in the main line
7—8, the winding 60 being energized from
the line 32—32 when the relay 65 1s closed by
an overload or other disturbance or abnor-
mal condition in line 7—8, thus opening the
valve 50 and delivering arc extinguishing
liquid through the nozzles 85 to the point of
interruption.

The liquid 46 is preferably carbon-tetra-
chloride or a liquid such as that disclosed in
the United States Patent Number 1,319,907,
granted October 28, 1919, to Nicholas J. Con-
rad and myself. In this manner,the valuable
arc and fire extinguishing properties of the
arc extinguishing liquid held in reserve are
secured without the disadvantages of mnor-
mally surrounding the circuit terminals
therewith. Of course, the invention is not
limited to the use of a particular fluid at
these points.

The fluid pressure means which I provide
for delivering the arc extinguishing liquid 46
is delivered from a tank 74 to the top of the
tank 48 through a conduit or pipe connection
78 therebetween. A pressure reducing valve
75 is provided in the conduit or pipe connec-
tion 73 between the tanks 74 and 48, so that
the fluid pressure means may be maintained
in tank T4, for example, at a pressure higher
than that required for delivering the arc ex-
tinguishing liquid through the nozzle 35 to
the point of current interruption when the
switch is opened and supplied at the pressure
desired for properly delivering the arc ex-
tinguishing liquid. Of course, if the fluid
pressure means is maintained at a pressure
suitable for the desired delivery of the arc
extinguishing liquid, the reducing valve may
be dispensed with. A high pressure how-
ever permits a greater reserve in a smaller
area, and that is desirable. In practice I have
employed a cylinder of liquefied carbon di-
oxide such as is used at soda fountains.
When a cylinder is substantially empty 1
substitute a fresh cylinder. Where a reduc-
ing valve is employed, it may of course be ad-
justed to give any desired delivery pressure
upon the arc extinguishing liquid. The tank
48 is provided with a pressure gage 70 and 2
level indicator 72. Supply means may of
course be provided for automatically main-
taining a constant level of arc extinguishing
liquid in tank 48 at substantially the point
shown.

As already pointed out, the fluid pressure
means is primarily a commercially available
fluid that may be maintained at the desired
pressure and is at the same time incapable of
supporting combustion and will not affect or
spoil any of the desired qualities of the arc
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extinguishing liquid. The particular fluid
which I have discovered to be valuable in
this connection and which T at this time deem
preferable, is carbon dioxide (CO.). If it
reaches the point of circuit interruption, there
is no danger of explosion, or of its increasing
the arc but to the contrary, proper interrup-
tion of the current flow and extinguishment
of the arc is aided. I do not intend to be lim-
ited to this particular fluid, however, but in-
tend to embrace such other fluids as will fall
within the range of equivalents.

The expansion chamber for relieving the
pressure when the interruption occurs in an
enclosure or well asin the embodiment shown,
comprises a sleeve or open top tube 80 com-
municating at its lower end through a con-
duit 81 with the interior of the well or con-
tainer 5 preferably at a point adjacent the
top thereof. The conduit 81 comprises a
relatively short vertical tube supporting the
sleeve or tube 80. The conduit 81 has a hori-
zontal portion which is threaded into a fit-
ting 82 which is in turn riveted, bolted or
otherwise secured to the wall of container 5
at the point of entrance of conduit 81 there-
into.

A hollow piston 85 closed at its upper end
and open at its lower end is slidably mounted
in the tube 80. The piston 85 is of an ex-
ternal diameter which 1s less than the internal
diameter of tube 80 thus providing an annu-
lar space between the tube and piston, the
piston being positioned concentrically with-
in tube 80 by four diametrically opposite
spacing strips 86 arranged vertically between
the tube and piston. An inverted U-shaped
strap 88, the free ends of which are secured
to tube 80 as by rivets 89, limits the outward
or upward movement of piston 85. ‘

From the foregeing, it will now be appar-
ent that when interruption occurs and pres-
sure is created—dangerously high pressures
result where heavy arcing and vaporization
take place—the piston 85 is forced outwardly
or upwardly through the tube or conduit 80
by such pressure. This results in a quick
increase of the volume of the well and a quick
relief of the pressure. At the same time
vent passages are opened out between the
strips 86 and the exterior of piston 85 and
interior of tube 80. TUpon resetting the
switch, the piston 85 is forced down to the
lower or inner end of its movement, thus clos-
ing the vent openings and returning the well
or container to its normal volume. The vent
means may of course be omitted and the ex-
pansion chamber employed alone, and the
joint between the piston and cylinder of said
chamber may be made tight by a close fit, or
by providing a liquid or other suitable seal.

To automatically interrupt the circuit
upon a relatively slight disturbance, for ex-
ample, without delivering arc extinguishing
liquid 46 to the point of interruption, the re-
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lay 28 is adjusted, as for example by ad-
justment of a spring, to close upon a slighter
disturbance than necessary to close the relay
65, and thereby energize the solenoid 22 and
release catch 24 to permit the spring 18 to
open the switch. The relay 65 is adjusted to
close upon a disturbance of greater severity
and it will be apparent that upon the occur-
rence of such a disturbance, the relays 28 and
65 both close their circuits, one to open the
switch and the other to simultaneously de-
Liver arc extinguishing liquid 46 through noz-
zle 35 to the point of current interruption.
In this manner the desirable properties of
the arc quenching liquid 42 are taken ad-
vantage of wherever possible, and the liquid
46 with its better fire and arc extinguishing
qualities is called into action only where nec-
essary. If desired, the relays may of course
be set to deliver arc extinguishing liquid
whenever interruption occurs, and regardless
of the severity of the disturbance.

In Figures 2 and 3 the switch is shown
mounted, by means of a bracket member 90
formed integral with the cover 6, upon hori-
zontal frame members 91 which are in turn
secured to an upright frame member 92 ex-
tending upwardly from a base 93. Braces 94
are connected diagonally between base 93
and a lower horizontal frame member 95.

While I have herein shown and described a
particular embodiment of my invention it is
to be understood that this is merely illustra-

* tive, and the invention is not limited to the
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particular embodiment herein shown. What
1 consider new, and desire to secure by Let-
ters Patent, is:—

1. An expansion chamber of the class de-
scribed, comprising a cylinder, a hollow pis-
ton closed at its outer end and open at its
inner end, slidably mounted in said cylinder,
and spacing means separating the wall of the
piston from the wall of the cylinder, said
spacing means being separated to provide a
passage therebetween.

2. An expansion chamber of the class de-
scribed, comprising a cylinder, a piston slid-
ably mounted therein, and spacing means sep-
arating the wall of the piston from the wall
of the cylinder, said spacing means being sep-
arated from one another to provide a pas-
sage therebetween.

3. In combination, a closed container, cir-
cuit interrupting means therein, and an ex-
pansion chamber comprising a cylinder in
communication with the interior of the con-
tainer, and a piston slidably mounted in said
cylinder, there being a fluid passageway be-
tween the piston and the cylinder wall for
permitting the relieving of pressure within
the container past the piston.

In witness whereof, I hereunto subscribe
my name this 3rd day of May, 1930.

EDMUND O. SCHWEITZER.
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