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UNITED STATES 

1,469,381 

PATENT OFFICE. 
NiCHOLAs J. CONRAD, OF CHICAGO, ILLINOIS, ASSIGNOR. To scHw EITZEE. & Conrad, 

OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. - 

swiTCH. 
Application filed February 24, 1920. Serial No. 360,809. 

To all whom it may concern: . . . 
Be, it known that I, NICHOLAs J. CoNRAD. 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of Illinois, have invented a certain, new and useful Improvement: in Switches, of which 
the following is a full, clear, concise, and 
exact description, reference being had to the accompanying drawings, forming a part 
of this, specification. . . . . . . . . . . 
My invention relates to switches and has 

for its object the provision of suitable 
means utilized in connection with switches 
or other circuit controlling or changing ele 
ments. whereby, to cause a rapid extinguish 
ment of the arc that may beformed during 
the actuation of such switches or elements 
or to eliminate the arc entirely under cei 
tain conditions. . . . . . . . . . . . My invention is of more particular utility 
in connection with such switches or elements, as are used in connection with high poten 
tial circuits; or apparatius. . . . . . . . 
My invention contemplates, the use of a 

suitable fluid, Faving the necessary, proper: ties whereby it can based satisfactorily in 
connection with my, improyed device to. 
bring about the objects and functions here 
tofore outlined. . . . . . . . . . . . 
My inventipn is of use in connection with 

all of those liquids or fluids which are gif 
value in this connection, such as for instance oil or the various other liquids as are set, 
forth in Patent No. 1,319,907, issued, Ot. 28, 1919, to E. O. Schweitzer and myself. In general my, invention contemplates the. 
provision of means whereby the fluidis. 
directed in a path across the arc to thereby 
assist in the extinguishment of such arc. 
I will explain certain forms which my in 
vention may take more in detail by refer ring to the aceompanying drawings, in 
which- . . . . . 

Fig. 1 is a fragmentary view of a switch 
constructed in accordance, with my inven. 
tion, certain portions being shown in Sec 
tions more clearly to reveal features of con 
struction; - 

Fig. 2 is an enlarged longitudinal sec 
tional view of certain vent mechanism 
shown in Fig. 1; 

Fig. 3 is a fragmentary longitudinal sec 
tional view of a modified form of the device 
shown in connection with a circuit breaker; 

Fig. 3 is a continuance of the lower por 
tion of Fig. 3; . . . . . . 

Fig. 4 is a view similar to Fig. 3 show 
ing. the movable parts in an intermediate position; . . . . . . . . . 

Fig. 5 is a fragmentary longitudinal sec 
tional view of a modified form of switch 
mechanism; . . . . . - - - - - - 

Figs. 6 and 7 are similar views of, nod. 
ified forms of switches constructed in ac cordance with my, invention; . . . . 

Fig. 8 is a fragmentary vertical sectional vey of the cooperating contact embers. of the switch mechanism shown in Fig. 7. Referring more particularly to Fig. I 
show a switch whose parts are suitably 

or, similar support. 11. The switch com 
- E. two cups, 12 and 13, which are iabl suitably held in place upon the insulators 
supported upon the base plate, 10. These cups may be of customary design, and are 
provided with suitable are extinguishing 
liquid 16, whose level can readily be ascer tained by an inspection of the quid level 
indicator,17. Within the lower portions of 
the cup there are, provided suitable main 
contacts 18 and auxiliary break contacts 
19. These are in electrical connection with 
the metallic plate 20 which in turn is in 
electrical connection with the binding post 
or connectors 21. The movable element of 
the switch consists of the hollow rod 22. This hollow rod as readily apparent fron 
an inspection of Fig. 1 is in its circuit clos 
ing position. Whenever it is desired to inter 
rupt the circuit then the tube 22 is pulled 
upwardly through the agency of the sup 
port or bridge 23 controllable by the link. 
24. It will of course be understood that the 
bridge 23 supports, two rods 22 so that the 
switch as herein disclosed breaks both sides 
of the metallic circuit. The tube 22 passes 
outwardly from the cup (3 through the in 
sulating sleeve 25, a suitable gasket 26, be 
ing provided so that the cup is always in 

inted upon a base plate 10, which base. 
P. 
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ate is rigidly secured to a suitable shelf 

75 
14, 15, these insulators being carried by and 

80 

85 

90 

95 

100 



O 

s 

2. 

a closed condition. The per extreility of 
the tale is sai rillou ited iy a cap st' (; lire 27 
within which a disc 28 is loosely inolunted. 
This disc 28 is permanently held in plac: 
within' the cap structure and normally 
closes the upper extremity of the tube 22. 
Upon a predetermined increase of the pres 
sure within the cup 13 the vent 28 is lifted 
so as to permit escape of the gases which 
have been formed after the switch has been 
opened. . . . . 
From that has been thus described it 

will be apparent that the liquid within the 
cup 13 has no means of escape nor. have ex 
cess gases any means of escape from the said 
cup except through the tube 22 which in 
this iristrice is shown as being part of the 
main skitch elements. 

2 
If ye now assume that the switch is being 

opened and that the tube 22 is being moved 
upwardly then a rupture of the circuit oc 
curs which under normal conditions is fol 

30 

loved by an arc which are extends from the extremity of the tube 22 to either the main 
or auxiliary switch contacts 18 and 19. The opening of the circuit brings about an in 
crease of pressure within the cup. 13 and as this pressure. must find egress somewhere it 
flows along the path of least resistance which is upwardly through the tube 22 and out 
wardly past the disc. 28. The only way, in 
which fluid may pass into the tube 22 is na 
turally around its lower mouth or edge and 

s 

40 

by irtue of this, the flow of this fluid or liquid is directly across the path of the arc 
any exists) extending from the lower 

edge of the tube. The efficacy of the means 
thus disclosed in providing, a direct path of 
extinguishing material across the arc will be 
apparent. Unless the fluid is forced directly 
across the path of the are it would tend in itially to flow, away from the arcing area by. 

45 

reason of developing of excess pressure with 
in this are. . . . . . . . . . In Fig. 3 I show my invention as applied 
more particularly to a commercial form of 
circuit breaker consisting of the container 29 

() 

suitably held in place by the support 30 and 
in turn supporting the controlling coil 31 
with its associated catch and operating 
arts. The container is closed by the cap 

plate 32 through which projects the tube 33. 

55 

This tube 33 again serves as one of the main 
switch elements. The tube 33 has preferably 
three holes 34, which are so arranged that 
when the tube 33 is drawn upwardly under the 
influence of the spring 35these holes even 

spring 35, is securely fastened 

tually provide an outlet for the excess pres 
sure within the tube, as these holes after a 
short movement of the tube 33 will be found 
outside of and above the cap plate 32. The 

g35, is securely fastened at its upper 
extremity to the block 36 and is fixedly se 
cured to the blgck 37 at its lower extremity. 
This block 37 is fixedly mounted upon the 

maybe estab 

above the cap plate 32. The ventholes rise 

1,469,381 

lower extremity of the tube 33. The tube 
33 also carries fixedly mounted contact fin 
gers or elements 38 as shown more clearly in 
Figs. 3 and 4. These contact fingers co 
operate"; with a stationary, contact 39 rig 
idly secured within the container 29. The 
contact 39 is in engagement with the metallic 
cap 40 through the agency of which contact fi the circuit which it 
is desired to protect. As the container 29 is 
closed it will be noted that the formation of 
excess pressure must again find its outlet 
through the tubé -33° and through the vent 
holes 34 after these vent holes have risen 8) 

tion of coitacts . . . . . . . In order to thore thoroughly, direct the 
flow of the liquid within the tube across the path of the are provide 'deflector &lement Alrigidlyildinplace upon the lower ex 
tremity of the tube 33 by the backet 42, This deflector moves upwardly with the tubé 
and by reason of its inclined inner face serves to direct the liquid through which it. ' 
is passing across the lower extremities of 
the contactfingers 38. A suitable cord 43 
as well understood is tised to restore...thecif: cuit breakertó its circuit closing position. 
Flexible conductors:44 maybe eiployed to extend the circuit upwardly, from the contact 
element 38. ' ' ' . . . . . In Fig. 5 show a device. Somewhat simi 
lar to that disclosed in Fig, 1. In the struc ture of Fig 5...hgwever I provide one con. " 
tainer of tank'45 whichirries the arckx tinguishing liquidiid which also supports thrightiegely fitstoyer plate 46two 
stationary citact elements 47 and 48. The contact elements and 48 coperate with ' the contact elements 49 and 50 respectively, 

above the capilate before complete separa 

which latter contact elements are movable 
with the controlling link 51. The contact 
elements 47, and 48 are at the lower extrel ities of tubes 52,53, which extend outwardly 
from the tank or container 45 and which at 
their upper extremities are provided with 
cap plates 27 and discs 28 similar to that 
shown inconnection with Fig.1. It will be 
noted that as the switch is being opened that the excess pressure indust again findegress 
against the tubes 52 and 53 so that the arc extinguishing liquid or fluid travels across. 
the path of the arc. In Fig. 6..I show a somewhat modified 
form of structure in which the link 51 is 
again movable to control the movable con 
tacts which in this instance include main contacts 54 and 55 and auxiliary contacts 56 
and 57. Co-operating main contacts are 
shown at 58 and 59 respectively and co-oper 
ating auxiliary or arcing contacts are shown 
at 60 and 61 respectively. It will be noted 
that the co-operating auxiliary contacts are 
carried by non-conducting tubes 62 and 63 

is 

30 



O 

15 

25 

30 

35 

40 

5) 

55 

O 

1,469,381 

which again arts provided with the cap struc 
ture 27 and dise: 28 for venting purposes. 
In this particular structiiriit will be noted 
that the arc which is forméd after the corn 
plete rupture of the circuit will be found be 
tween the contacts 56 ind, 60 or the contacts 57 and 61. By reasoh df the fact that the 
container is again closed and that egress for 
excess pressure must be through the tubes 62 
and 63, it will be seen that the arc extin 
guishing liquid or fluid is again forced in a 
path across the arc. 

In Fig. 7 I show a further modified form 
of structure in which suitable switch contacts 
64 and 65 are provided which co-operate with 
contacts 66 and 67 respectively. The con 
tacts 66 and 67 are carried by a non-conduct 
ing tube 68 which tube again is provided 
with the cap structure 27 and venting disc 
28. The bore of the tube 68 is continued in 
the form of a Y as shown by the dotted lines 
to the extremities of the movable contacts 66 
and 67. As the container 65 is again closed 
the excess pressure must find its egress 
through the tube 68 and the arc extinguish 
ing liquid or fluid must pass inwardly to 
the openings within the switch elements 66 
and 67 so that this fluid again follows a path traversely of the arc. 
From what has thus been described the 

nature of my invention will be readily clear 
to those skilled in the art and it will be 
readily clear that many modifications may 
be made within the scope of my invention 
without departing from its salient features. 
Having however thus described several 

forms which my invention may take what 
I claim as new and desire to secure by Let ters Patent is: 

1. A device of the character described 
comprising a normally closed container 
having arc interrupting fluid therein, a nor 
mally closed vent tube extending into said 
container having an open end submerged in 
said fluid, providing the only means of com 
munication between the interior of said con 
tainer and tube, means for opening said vent 
to relieve excess pressure upon circuit rup 
ture, and a pair of co-operating switch con 
tacts, one of said switch contacts being 
mounted on said tube at the submerged open end thereof. 

2. A device of the character describe. 
comprising a normally closed container law - 
ing arc interrupting fluid therein, a vent 
tube extending into said container having 
an open end submerged in said fluid, pro 
viding the only means of communication 
between the interior of said container and 
tube, and a pair of co-operating switch con 
tacts, one of said switch contacts being 
mounted on said tube at the subtierged ope end thereof. 

3. A device of the character describe 
comprising a container having arc inter 

rupting fluid therein, a pair of switch con 
taets within said container, a movable open ended tube communicating with the exterior 
of said container carrying one of said switch 
contacts at the open end thereof, and a de 
fleetor carried by said tube adjacent said 
ent for directing thie: currents of said fittid: 
set up at circuit rupture across the face of said switch contact. 

4. A device of the character described 
comprising a container having arc inter 
rupting fluid therein, a pair of switch con 
tacts within said container, a movable tube extending outside and communicating with 
the exterior of said container carrying one 
of said switch contacts, the switch contact 
carried by said tube being exteriorly of the 
other switch contact when said switch con 
tacts are in their circuit closing position, 
and a deflector carried by said tube and sur 
rounding the same for directing the stream 
of fluid moving toward the open end of said 
tube at circuit rupture across the face of said switch contact. 

5. A device of the character described 
comprising a container having arc inter 
rupting fluid therein, a pair of switch con 
tacts within said container, a movable tube extending outside and communicating with 
the exterior of said container carrying one 
of said switch contacts, a deflector carried 
by said tube for directing currents of said 
fluid across the face of said switch con 
tact, and means for controlling the egress of 
fluid from said tube. 

6. A device of the character described 
comprising a container having arc inter 
rupting fluid therein, a pair of switch con 
tacts within said container, a movable open 
ended tube communicating with the exterior. 
of said container carrying one of said switch 
contacts at the open end thereof, the switch 
contact carried by said tube being exteriorly 
of the other switch contact when said switch 
contacts are in their circuit closing position, 
a deflector carried by said tube for direct 
ing currents of said fluid set up at circuit 
rupture across the face of said switch con 
tact, and means for controlling the egress 
of fluid from said tube. 

7. In a device of the character described, a container having arc interrupting fluid 
therein, a tubular member mounted for 
movement within said container, and a sta 
tionary contact, sail tubular member being 
open at the lower end thereof and having 
means adjacent said open end cooperating 
with said stationary contact to close the cir 
clait, said tubular member having means 
operated by the movement thereof to open 
said member to the outer air prior to separa 
tion of said contacts. 

8. In a device of the character described, 
a container having arc interrupting fluid 
there: ), a tabular member Inounted for 
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movement, within said container, and a sta 
tionary contact, said tubular member being 
open at the lower end thereof and having 
means adjacent said open end cooperating 

s, with said stationary contact to close the cir 
cuit, said tubular member having means 
operated by the movement, thereof to open 

Sail member. to the outer air prior to separa 
tion of said contacts, and means for direct 
ing the currents in said fluid set up by cir 
cuit rupture across said contacts. . . 

In witness whereof, hereunto subscribe 
my name this 13th day of Feb. A. D., 1920. 

NICHOLAS J. CONRAD. 

O 


