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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 Ordevice 
for extinguishing the arcs formed during circuit 
iriterruption. This Was found necessary in order 
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 provision of 

electrical contacts thatare capable of eXtinguish 
ing the arcs formed during circuit interruption. 
Another object of the invention is the provision 

of electrical contacts containing an appreciable 
quantity of a Substance Which giVeS off an arc 
extinguishing gas or vapor When acted On byan 
arc for quickly extinguishing the arc. 
Another object.of the invention is the provision 

of an electrical contact aspreviously described in 
which the arc extinguishing substance is Substan 
tially uniformly distributed through the conduct 
ing material of the contactS. 
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 
materially aid the same in more quickly eX 
tinguishing the arc. M 
The novel features that are considered charac 

teristic of the invention are set forth in particular 
in the appended claims. The invention itself, 
however, both as tostructure and operation, to 
gether With additional objects and advantages 

º thereof, Will best be understood from the following 

50 

detailed description of several embodiments 
thereof When considered in connection With the 
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 
contact, and 

Fig. 3 is a sectional View of anòther modified 
form of contact. v 

Referring to Figure 1 of the draWing, the refer 
ence numeralsi and 2 indicate a pair of coaxially 
mounted separable contacts of a circuit breaker 
or other form of circuit interrupting device. The 
contact f 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 
ary contact I by any suitable form of circuit 

breaker operating mechanism to establish and 
interrupt an electrical crcuit in Which the con 
tacts are connected. 
The stationary contact I 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 I may be made porous in amy 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 forma 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 

i lary action of the Small voids, and the contactis 
preferaby Surrounded by a parrier 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 
and its voids impregnated with an arc extinguish 
ing liquid by Vacuum impregnation. 
When the contacts i and 2 are connected in 

an electrical circuit and the movable contact 
mOved to Open circuit position to interrupt thé 
circuit underload 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 1 and also from 
the Surrounding Walls of the barrier 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 10º centimeters per second and its dielectric 
strength may be about 10º 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 eans fo 
propery dividing the voltage therebetweenshould 
be able to successfully interrupt even Very higia 
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 stationaary 
contact : Ii desired, the barrier may be forned 
of a, nateria. Such a S non fibre Which giVeS Oi 
2n arc eXtinguishing gas When acted on by an arc. 
A number of test:S have been Imadeusing porous 

metal cortactS Which Were vacuun impregate 
Wita oil in accordance With the presenti invention. 
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'The oil impregnated porous copper conta CS Sec. 
vere about /3'' thick and / '' in diameter and 
each Was Surrounded by 2 annular Ting o' arrier 
of horn fibre for the purpose of keeping the arc 
On the faces of the contact. L'ine pair Oi contaciS 
Were mounted coaxially, the arc being draWIn by 
Separating the contacts a distance of /''. Al 
the test:S Were made in the ai. Ine l'esalts of the 
eSS Were aS folloWS: 

Circuit 
voltage 

Arctile in 
cycles of 60 
cycle circuit 

R. M. S. 
Fig. amperes 

4. C. 
472 
355 
355 
355 } 
470 . 33 

Tine above results indicate that a single pair 
of Oil impregnated porous met2 contacts is capa 
ble Of inandling voltages up to about 350 to 400 
Volt:S t. ML. S. Over the Wide range of CurrentS 
Èested. 

Aà modified form of arc extinguishing contact 
is sinoWE in Fig. 2. Referring to Fig. 2, the con 
tact I consistS oi 2 miture of Silver and boric 
acid, the boric acidioeing in the form of poWdered. 
ortho-boric acid Which is substantially uniformly 
distributed through the Silver. The contact Eis 
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 arcis drawn between a pair of silver 

boricacid contacts constructed as described above, 
the heat of the arc causes the emission of a 
Watervapor from the boric acid immediately upon 
Separating of the contacts. The evolution of the 
Water vaporraises the arc voltage considerably to 
cause a rapid extinction of the arc in the case of 
loW Voltage circuits. 
The percentage byweight of the silver andboric 

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 contentis 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 
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renti 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 I O VOS. 
A number of tests have been Imadeusing cO 

tacts composed of silver and boric acid haVing 
differenti percentages of the tWo materials. Tine 
diameter of the contacts was about % 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 / oi a 
inch and the full contact separation Was obtained 
in about 760 Oi a, second. The resultS of theSe 
tests Were as folioWS: 

3. C. ÈeSÈ dCC 

} ht) Ain- 9: T to Tip composition (percent by Weig VoltS, C p com n (p 9eres D.C. circuit 

Secon 80% Ag-20% boricacid- 310 10 } 
%,5-20%, . i55 i 10 O17 

75% Ag-25% boricaci 59 O 011 
667% Ag--33.3% boricacidi 255 0 013 

38 230 Oi 50%Ag-50% boricacid------------- 
%55-50%. . . . . M- - 88 520 .03 

A. C. test data–110 U.-60 CiceS 

Tip composition Time tO clear 
amperes circuit 

90% Ag-10% boricapid----------- 2,220 % cycle. 
80% Ag-20% boric acidi----------- Over 2,000 || Probably eyele. 
66.7%. Ag--33.3% boricacid-------- 1, 130 cycle, 
60% Ag-40% boricacid----------- Over 2,000 i Probably % cycle. 

Another modified form of contact is illustrated 
in Fig. 3, Where the contact 9 consists of a miXture 
of graphite and powdered boric acid, the boric 
acid being substantially uniformy distribuited 
through the graphite. The contact 9 is forned 
Substantially in the sanne manner as the preVi 
ousy described silver boric acid contaci. Èà. 
quantity of finely divided particles of graphite 
are intimately mixed With powdered Ortho-boric 
acid. The mixture is compressed to a Solid com 
posite mass of the desired shape in Suitable molds 
at a, high pressure of Severalthousand 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 100º C. So that When 
the heated powderis compressed, abetter 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 
arating 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 contentis 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 

currenti 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 

º graphite and the remainder substantially all of 
boric acidi. 
A number of tests have been madeusing con 

tacts composed of graphite and boricacid having 
different percentages of the two materials. The 
diameter of the contacts was %' and each was 

, surrounded by an annular fibre barrier to keep 
O 
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the arc on the face of the contact. The contacts 
vere separated 4'', and the full contact separa 
tion was obtained in 6o of a second. 
The results of the tests Were asfollows: 

D. C. test data 

I Circuit i Timeto Tip composition Am- W (percent byweight) peres º. dei 

Seconds 

:::: " | : anie- OC3CCl-- gente zo viv: 53 260 , O13 
Do------------------------------- 96 - 520 , 07 
Do------------------------------- 810 520 .013 

The invention in each of its several forms pro 
vides a simple and inexpensive contact means 

: which is capable of quickly extinguishing an arc 
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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 patenti 
i statutes, it is to be understood that various 

35 
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 broadesti rea 

, sonable interpretation permissible in view of the 
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prior art. --- 
I claim as my invention: 
1. Electrical contact means comprising a pair 

of separable contacts at least one of which con 
tains a conducting material and a substance 
which gives off an arc extinguishing 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 boricacid com 
pressed into a solid composite mass. 

3. An electrical 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 
50% to 90% by weight of silver and from about 
50% 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 offinely 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 whichopen and close in air, at least 
One of Said contacts comprising a member of con 
ducting material having a number of capillary 
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 
tomaintain 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 continuousca 
pillary Voids substantially uniformy 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 
liquid. 

12. 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, 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. W 

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. M 
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15. Electrical contact means comprising 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 40% voids 
forming a large number of continuous capillary 
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 
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 filled 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 electrica 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 a solid composite mass. 

18. In a circuit interrupting device, a contact 
capable of emitting an arc extinguishing fiuid 
in the presence of an arc embedded in an in 
suiato also capable of emitting an arc exti 
guishing fluid in the presence of an arc, said 
insulator having a portion disposed adiacent 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 o emitting a fluid in the pres 
ence o an arc, and neans providing a tunnel 
shaped Wall at one end oi said contact member 
around the contact face o seid member, said 
Wall being composed of an insulating material 
and capable oi emitting 2, fiuid When acted Oa 
by an arc. 

20. In a), circuit interrupter, a contact member 
containing a non-iuid substance Which einits 2, 
fluidi iKh the presence oi 2n arc, and neans pro 
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Viding a funnel-Shaped Wall at one end of Said 
contact member Surrounding the face of Said. 
contact, Said Wailbeing 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 a 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 
3.C. 

22. An electrical contact means COmprising a 
pair of separable contact members disposed in 
fixedi relation When in engagement With each 
other, at least one of Said contact memberS COn 
taining a non-gaseous substance confined in Said 
contact member Which generates an arc eXtin 
guishing gas When acted on by an arc fO' ex 
tinguishing arcs dravin betWeen said contact 
members, and means providing a funnel-Shaped 
Wall about one end of Said contact member. 

C3: SPA. 
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