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The invention relates to electrical contact
means for switches and circuit breakers that are
adapted to interrupt a circuit under load and
overload conditions. .

Prior to the present invention it has been the
usual practice to provide circuit breakers with
some form of arc extinguishing means or-device
for ‘extinguishing the arcs formed during circuit
interruption. This was found necessary in order

10 to shorten the time required for complete circuit
interruption and to protect the contacts from
damage by the arcs.

An object of the invention is the prov1s1on of
electrical contacts that are capable of extinguish-
ing the arcs formed during circuit interruption.

Another object of the invention is the provision
of electrical contacts containing an appreciable
guantity of a substance which gives off an arc
extinguishing gas or vapor when acted on by an

20 arc for quickly extinguishing the arc.

Another object of the invention is the provision
of an electrical contact as previously described in
which the arc extinguishing substance is substan-
tially uniformly distributed through the conduct-

- 28 ing material of the contacts.

5

The contact means of the present invention

may be used without any additional or separate
arc extinguishing device, or they may be used in
conjunction with an arc extinguishing device to

30 materially aid the same in more quickly ex-

tinguishing the arc.

The novel features that are considered charac-
teristic of the invention are set forth in particular
in the appended claims. The invention itself,

38 however, both as to structure and operation, to--

gether with additional objects and advantages
" thereof, will best be understood from the following
detailed description of several embodiments

thereof when considered in connection with the

40 accompanying drawing, in which:

Figure 1 is a vertical sectional view of a contact
means constructed in accordance with the inven-
tion,

Fig. 2 is a sectional view of a modified form of

45 contact, and

Fig. 3 is a sectional view of another modified
form of contact.

Referring to Figure 1 of the drawmg, the refer-
ence numerals | and 2 indicate a pair of coaxially

850 mounted separable contacts of a circuit breaker
or other form of circuit interrupting device. The
contact 1 is carried by a rigid support 3 to form
thr stationary contact, and the contact 2 is mova-
ble into and out of engagement with the station-

" BB ary contact | by any suitable form of circuit
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breaker operating mechanism to establish and
interrupt an electrical crcult. in which the con-
tacts are connected.

The stationary contact | is formed of wholly
porous conducting material such as copper or a
suitable alloy of -copper and other conducting
materials, and is immersed to the level indicated
in a body of arc extinguishing liquid such as oil,
water or the like held in a container 4. The con-
tact | may be made porous in any suitable manner
as, for example, by thoroughly mixing a quantity
of finely divided particles of the conducting mate-
rial with an organic binder material such as soap,
compressing the mixture into a composite mass
of the desired shape, and heat treating the mass
to volatilize the soap and bond the conducting
material. The voids produced by the removal of
the soap form a sponge-like matrix which is about
60% to 70% solid and has a large number of
small voids or passages which are substantially
uniformly dstributed and extend continuously
through the matrix of conducting material. The
voids or passages in the contact are maintained
filled: with the arc extinguishing liquid by capil-

_lary action of the small voids, and the contact is
preferably surrounded by a barrier 5 of a suitable
porous insulating material which is partially sub-
merged in the liquid so as to be soaked with the
arc extinguishing liquid. The movable contact 2
may be of solid conducting material, or of the
same porous metal construction as the -contact 1
and its voids impregnated with an arc extinguish-
ing ligquid by vacuum impregnation.

‘When the contacts { and 2 are connected in
an electrical circuit and the movable contact
moved to open circuit position to interrupt the
circuit under load or overload conditions, the heat
of the arc drawn between the contacts liberates
a considerable quantity of arc extinguishing gas
or vapor from the arc extinguishing liquid. con~
tained in the stationary contact | and also from
the surrounding walls of the baxrier 5.

The arc extinguishing gas quickly extinguishes
the arc in a well known manner. The evolution of
the gas in the case of an alternating current con-
tinues as the current passes through its zero value
introducing an unionized layer of gas as indicated
by the dotted lines 6 in Fig. 1. The thickness of
the layer may be expected to grow at the rate of
about 104 centimeters per second and its dielectric

“strength may be about 104 volts per centimeter,
Therefore, it should be capable of developing di-
electric strength at the rate of about 108 volts per
second. Since even the highest practical high
voltage circuits can develop voltage at only a few
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times this rate, several pairs of the contacts con-
nected in series and provided with means for

properly dividing the voltage therebetween should:

be able to successfully interrupt even very high
voltage circuits.

The barrier 5 in addition to increasing the
quantity of arc extinguishing gas given off also
keeps the arc on the contact face of the stationary
contact {. If desired, the barrier may be formed
of a material such as horn fibre which gives off
an arc extinguishing gas when acted on by an arc.

A number of tests have been made using porous
metal contacts which were vacuum impregnated

“with oil in accordance with the present invention.

The oil impregnated porous copper contacts used
were about Y%’ thick and ¥%’’ in diameter and
each was surrotinded by an annular ring or barrier
of horn fibre for the purpose of keeping the arc
on the faces of the contact. The pair of contacis
were mounted coaxially, the arc being drawn by
separating the contaclts a distance of %¥’’. Al
the tests were made in the air. The results of the
tests were as follows:

Cilrcuit M. S Arc1 tim;a 6151
voltage S amaa | €Ycles of 60~
R. M. . | 80POreS | ;dle cireuit
A. C.

472 44 %4

356 42 o]

366 2850 ¥

366 46 34

470 3980 36

The above results indicate that a single pair
of o0il impregnated porous metel contacts is capa-
ble of handling voltages up to about 350 to 400
volts R. M. 8. over the wide range of currents
tested.

A modified form of arc extinguishing contact
is shown in Fig. 2, Referring to Fig. 2, the con-
tact 7 consists of a mixture of silver and boric
acid, the boric acid being in the form of powdered
ortho-boric acid which is substantially uniformly
distributed through the silver. The contact 7 is
formed by intimately mixing finely divided silver
and powdered ortho-boric acid and afterwards

.compressing the mixture to the desired shape in

suitable molds at a high pressure of several
thousand pounds per square inch. There is no
difficulty in obtaining a firm hard contact mem-~
ber regardless of the percent of silver used.
When an arc is drawn between a pair of silver
boric acid contacts constructed as described above,
the heat of the arc causes the emission of a
water vapor from the boric acid immediately upon
separating of the contacts. The evolution of the
water vapor raises the arc voltage considerably to

cause g rapid extinction of the arc in the case of

low voltage circuits.

The percentage by weight of the silver and boric
acid of the contact may be varied over a con-
siderable range. The silver content may range
from about 50% to 90% by weight, and the boric
acid content from about 10% to 50% by weight,
depending upon the particular operating require-
ments of the contacts. The circuit interrupting
ability of the contact improves as the boric acid
content is increased. On the other hand, the
current carrying capacity decreases when the
boric acid content is increased. A practical con-
tact would, therefore, have to weigh these two
conflicting factors so as to obtain a material
which not only has the requisite circuit interrupt-
ing ability but which also has a satisfactory cur-

2,200,125

rent carrying capacity. A contact which has
been found to give good all around performance
is one containing about 80% by weight of silver
and 20% by weight of boric acid where the object
is to clear circuits having a voltage of the order
of 110 volts.

A number of tests have been made using con-
tacts composed of silver and boric acid having
different percentages of the two materials. The
diameter of the contacts was about 34 of an inch
and each was surrounded by an annular barrier
of horn fibre to keep the arc on the face of the
contact. The contacts were separated Va2 of an
inch and the full contact separation was obtained
in about Yo of a second. 'The resulls of these
tests were as follows:

D, C. test daia

1) Am- Cirfuit TiIIne to
Tip composition (percent by weight . volts, clear
b oom ‘ beres | p c. | circuit
Se_com(i)s .
80% Ag—20% boric acid. .. 310 110 .01
%Dog _____ % ____________ 1556 110 017
75%, Ag-—259%, boric acid - 59 110 011
66.7% Agz—33.3% boric acid - 255 110 .013
509, Ag—50%, boricaeid .. _______.._. 38 260 .01
DO 86 520 .043

A. . test data—110 v.~80 cycies

: s R.M.S Time to clear
Tip composition smperes cireuit
809, Ag—109%, boric acid.__ - 2,220 | ¥4 cycle.
80%, Ag—20Y%, boric acid___ _| Over 2,000 | Probably 14 cycle.
66.7% Ag—33.3%, boric acid 1,130 | X cycle.
809, Ag—409, boricacid_ .. ...._. Over 2,000 | Probably 34 cycle.

Another modified form of contact is illusirated
in Fig 3, where the contact 8 consists of a mixzture
of graphite and powdered boric acid, the boric
acid being substentially uniformly distributed
through the graphite. The contact § is formed
substantially in the same manner as the previ-
ously described silver boric acid contact. A
quantity of finely divided particles of graphite
are intimately mixed with powdered ortho-boric
acid. The mixture is compressed to g solid com-
posite mass of the desired shape in suitable molds
at a high pressure of several thousand pounds per
square inch. Where the contact contains more
than about 60% of graphite by weight, the mixed
powder is heat treated at a moderate temperature
of from about 80° C. to 100° C. so that when
the heated powder is compressed, a better bonding
of the materials will take place.

When a pair of graphite boric acid contacts
constructed as previously described are separated
to interrupt an electrical circuit, the arc drawn
between the contacts causes the emission of water
vapor from the boric acid immediately upon sep-
arsting of the contacts. The water vapor raises
the arc voltage a considerable amount to cause a
rapid extinction of the arc on low voltage circuits.
The percentage by weight of the graphite and
boric acid of the contact may be varied over a
considerable range. The circuit interrupting
ability of the contacts increases as the boric acid
content is increased. On the other hand, the
current carrying capacity of the contact is de-
creased when the boric acid content is increased.
A practical content would, therefore, have to
weigh these two conflicting factors so as to obtain

- a contact which has the requisite circuit inter-

rupting ability but which also has a satisfactory
cwrrent carrying capacity. A contact which is
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capable of giving good -all around results is one

‘which contains from 50% to 60% by weight of

- graphite and the remainder substantially all of

boric acid.
A number of tests have been made using con-

‘tacts composed of graphite and boric acid having

different percentages of the two materials. The
diameter of the contacts was 53’ and each was

. surrounded by an annular flbre barrier to keep

10
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the arc on the face of the contact.. The contacts
were separated ¥;’’, and the full contact separa-
tion was obtained in 4o of a second.

The results of the tests were as follows:

D. C. test data

. Circuit | Time to
Tip composition Am- i
(percent by weight) peres B?l(t}s Cfll'g?ll;t
. Seconds
w%g'“pl’i%‘e‘“m% LAt — wlom|
aphite—| oric aci ’ .
8% grphite—507 AR 53 260 J013
Do _______________________________ 96 520 . 017
DO e e 810 520 .013

Theé invention in each of its several forms pro-

vides a simple and inexpensive contact means

- which is capable of quickly extinguishing an arc

30

" statutes, it is to be understood that various

3s

drawn between the contacts during circuit in-
terruption under load or overload conditions.

While the invention has been described in ac- -

cordance with the provisions of the patent

changes in the proportions and materials used
may be made without departing from the spirit
of the invention. It is desired, therefore, that
the appended claims be given the broadest rea-

. sonable interpretation permissible in view of the

- 40

- 45

50

66

60

65

70

75

prior art.

I claim as my “invention:

1. Electrical contact means comprising & pair
of separable contacts at least one of which con-
tains a conducting - material and a substance
which gives off an arc exfinguishing gas when

acted on by an arc, and means of insulating ma- .

terial associated with said contact means for

keeping the arcs drawn during separation of the

contacts on the face -of the contacts.

2. An electrical contact composed of an inti-
mate mixture of finely divided particles of con-
ducting material and powdered boric acid com-
pressed into a solid composite mass.

3. An clectrical contact comprising silver and
powdered boric acid, said boric acid being sub-
stantially uniformly distributed through the
silver.

4. An electrical contact comprising an inti-
mate mixture of finely divided silver and pow-
dered boric acid compressed into a solid com-
posite mass.

5. An electrical contact comprising an inti-
mate mixture of finely divided silver and pow-

- dered boric acid compressed into a solid com-

posite mass, said contact containing from about
509 to 90% by weight of silver and from about
509 to 10% by weight of boric acid.

6. An electrical contact comprising an inti-

mate mixture of finely divided silver and pow-

dered boric acid compressed into a solid com-
posite mass, the boric acid content ranging from

about 50% to 80% by weight.

7. An electrical contact comprising an inti-
mate mixture of finely divided graphite and pow-~
dered boric acid compressed into a solid com-
posite mass.

8. An electrical contact comprising an intimate
mixture of finely divided graphite and powdered
boric acid heated and compressed into a solid

' composite mass.

9. An electrical contact comprising an intimate
mixture of finely divided particles of graphite and
powdered boric acid compressed into a solid com-

posite mass, the boric acid -content ranging from -

about 40% to 50% by weight.

" 10. Electrical contact means comprising a pair
of contacts which open and close in air, at least
one of said contacts comprising a member of con-
ducting material having a number of capiliary
passages  extending therethrough impregnated
with a liquid which evolves an arc extinguishing
fluid in the presence of an arc, said member be-
ing disposed in contact with a body of said liquid
to maintain said passages filled with said liquid.

11, Electrical contact means comprising a pair
of contacts which open and close in air, at least
one of said contacts being composed of porous
metal having a large number of continuous ca-
pillary voids substantially uniformly distributed
therethrough impregnated with a liquid which
evolves an arc extinguishing fluid when acted on
by an arc for extinguishing arcs drawn by said
contacts, said porous metal contact being dis-
posed in absorbent relation with a body of said
liquid to maintain said voids filled with said
ligquid.

12, Electrical contact means comprising 2 pair
of contacts which open and close in air, at least
one of said contacts having a large number of
capillary passages extending therethrough, said
contact being 'disposed in absorbent relation
with a body of liquid which evolves an arc extin-
guishing fluid when acted on by an arc.

13. Electrical contact means comprising a pair
of contacts which open and close in air, at least
one of said contacts having a large number of
capillary passages extending therethrough filled
with oil, said contact being disposed in ab-
sorbent relation with a body of oil to maintain
said passages filled with oil. )

14. Electrical contact means comprising a pair
of contacts which open and close in air, at least
one of said contacts comprising a member of
conducting material having a large number of
capillary passages extending therethrough filled
with an arc extingishing liquid, said member be-
ing disposed in contact with a body of said arc
extinguishing liquid to maintain said passages
filled with said liquid.
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15. Electrical cohtact means comprlsmg a pair

of contacts which open and close in air, at least
one of said contacts being composed of porous
conducting material containing up to 409% voids
forming a large number of continuous capiliary
passages extending through the material of said

‘contact, said contact being disposed in absorbent

relation with a body of liquid which evolves an
arc extinguishing fluid when acted on by an

60

arc to maintain said passages filled with said -

liquid.

16. Electrical contact means comprising a pair
of contacts which open and close in air, at least
one of said contacts having 'a large number of
continuous small passages extending there-
through fillled with a liquid which evolves an
arc extinguishing fluid when acted on by an
arc, and means for automatically feeding said

- liquid to said contact to maintain said passages

filled with said liquid.
. 17. An arc extinguishing electrical contact
composed of an intimate mixture of finely di-
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vided particles of conducting material and finely
divided particles of a solid substance which
evolves large quantities of an arc extinguishing
fluid when acted on by an arc, said mixture being
compressed into g solid composite mass.

18. In a circuit interrupting device, a2 contact
capable of emitting an arc extinguishing fiuid
in the presence of an arc embedded in an in-
silator also capgble of emitting an arc extin-
guishing fluid in the presence of an arc, sald
insulator haeving a portion disposed adjacent the
face of said contact so as to be acted on by
arcs drawn from said contact.

19. In a circuit interrupting device, a contact
member capable of emitting a fluid in the pres-
ence of an arc, and means providing a funnel-
sheped wall at one end of said contact member
around the contact face of said member, said
weall. being composed of an insulating meaterial
and capable of emitting o fluid when acted on
by an arc. i

20. In e circuit interrupter, a contact member
containing 2 non-fluid substence which emits o
fluld in the presence of an arc, and means pPro-

2,300,125

viding & funnel-shaped wall at one end of said
contact member surrounding the face of said
contact, said wall being composed of an insulat-
ing material and capable of emitting a fluid in
the presence of an arc.

21. In a circuit interrupter, a contact member
containing g material which emits a fluid in the
presence of an arc, and an insulator providing
a funnel-shaped wall about one end of said con-
tact member, said funnel-shaped wall being ca-
pable of emitting a fluid in the presence of an
arc.

22. An electrical contact means comprising 2
palr of separable contact members disposed in
fixed relation when in engagement with each
other, at least one of said contact members con-
taining 2 non-gaseous substance confined in said
contact member which generates an arc extin-
guishing gas when acted on by an arc for ex-
tinguishing arcs drawn between said contact
members, and means providing & funnel-shaped
wall about one end of said contect member.

JOBEPH SLEPTARN.
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