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UNITED STATES PATENT OFFICE. 
WILLIAIVI F. METER AND WILLIAMI L. RIDEOUT, OF OSHKOSH, WISCONSIN, ASSIGNORS 

TO ELECTRICAL IIIANUFACTURING COMPANY, OF OSHKoSH, WISCONSIN, A COR 
PORATION OF WISCONSN. 

AUTOVATIC ELECTRIC-CIRCUIT BREAKER, 

939,330. 
Application filed July 22, 

Specification of Letters Patent. Patented Nov. 9, i909. 
1908. Serial No. 444,842. 

To all whom it may concern. 
Be it known that we, WILLIAM. F. METER 

and WILLIAMI L. RIDEOUT, citizens of the 
United States, and residents of Oshkosh, 
Winnebago county, State of Wisconsin, have 
invented certain new and useful Improve 
unents in Automatic Electric-Circuit Break 
ers, of which the following is a specification. 
This invention relates to automatic means 

for cutting out or breaking an electrical cir 
cuit when for any reason the voltage of the 
current passing through the circuit is in 
creased beyond a safe limit. 
The present invention is more particu 

larly an improvement upon automatic cir 
cuit breakers of the class illustrated in our 
pending application No. 424,215, filed 
Viarch 30, 1908, the particular object of this 
improvement being to provide means for 
breaking the line leading from the Switch to 
the ground to prevent arcing at the Switch 
proper. 
The invention will be described in connec 

tion with the accompanying drawing in 
which, 

Figure 1 is a face or plan view of a switch 
embodying the present invention; Fig.2 is 
a central sectional view of the same; Fig. 3 
is a sectional view of the inclosed spark gap. 
We have shown at the left of each of the 

views the switch which forms the Subject 
matter of our said pending application and 
at the right of each of the views We have 
shown the present safety device connected 
to the ground wire of said Switch. 

Referring to the drawing, 1, 1, indicate 
the blades of a knife switch which are piv 
otally connected with the binding posts 2, 2, 
and which coöperate with suitable contacts 
3, 3, fixed upon the base 13. As shown the 
contacts 3, 3, are electrically connected with 
the binding posts 4, 4, by means of fuses 5, 5. 
The incoming and outgoing conductors of 
the circuit are indicated at C, C, said con 
ductors being connected with the binding 
posts 4, 42,2. The Switch blades 1, 1, are 
connected at their free ends with a cross bal' 
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6 of insulating material which is preferably 
provided with a handle 7. A hammer H in 
the form of a lever is pivoted at 8 to a post 
9, the pivot being preferably in line with the 
pivots 10 of the switch blades, so that as the 
hammer follows the Switch there will be no 
relative movement or friction between them. 

The hammer level has an alm 11 to which is 
connected a spring 12 which constantly 
tends to throw the hammer outward against 
the cross bar of the switch. The hammer is 
normally held with its free end near the 
base 13, by means of a detent 14, as shown in 
Fig. 2. The detent is pivoted at 15 and to 
its rear end is connected a rod 16 which ex 
tends into the central opening of a Solenoid 
S. The rod 16 is preferably made of brass 
or other non magnetic material so that it 
will not be affected by the solenoid or stick 
to the core or plunger thereof. The rod 16 
is loosely engaged with the detent 14 by 
means of a hook 18 which passes through an 
eye in the rod. The solenoid S is provided 
with a core or plunger 19 of soft iron which 
is normally supported on a rest 20 Some dis 
tance below the solenoid, the upper end of 
the core being normally at Some distance be 
low the detent operating rod 16. When the 
Solenoid is energized the core is thrown up 
quickly and it strikes the rod 16 a hammer 
blow, thus releasing the hammer H from the 
detent and permitting it to fly outward and 
strike the switch a hammer blow. The 
Weight of the hammer H and the strength 
of the spring 12 are so regulated that the 
stroke of the hammer H will invariably open 
the switch. 
A binding post 21 is connected to the earth 

by a ground line E and devices which will 
be hereinafter described. A second binding 
post 22 is connected with the post 21 by a 
conductor inclosed in a casing 23, the said 
conductor having in it a break or spark gap. 
The winding of the solenoid S is connected 
with one of the binding posts 2 and with 
the post 22, and a high resistance carbon 24 
is also in circuit with one of the binding 
posts 2 and the post 22, as shown in Fig. 1, 
that is in shunt circuit with the solenoid S. 

Referring to Fig. 3, the casing 23 of the 
inclosed spark gap is constructed of paper 
or other non-conducting material and its 
ends are closed by metal caps 25. Centrally 
arranged in the casing is a mica disk or par 
tition 26 having an opening 27 which forms 
an air gap between two carbon blocks 28 
which are constantly pressed against the 
mica partition by springs 29 interposed be 
tween the carbon blocks and the caps 25. 
It will be seen that any current strong 
enough to jump the gap 27 will pass from 
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the cap 25 at One end of the spling gap de 
Vice to the cap 25 at the other end. The 
'asing 23 and the caps 25 form an airtight 
inclosure for the carbon blocks and the inica 
disk. So that combustion will not take place 
in the Space 27, excepting to a very limited 
eXtent, and the space will the efore not be 
come filled with ash. 

Supported on and electrically connected 
with each of the contacts 3 is a carbon plate 
30 and a similar plate 31 is suppolted on and 
electrically connected with each of the 
SWitch blades 1. These carbon plates 31 rub 
On the plates 30 as the switch is opened and 
closed. They al'e arranged so that in closing 
the Switch the carbon plates will engage be 
foile the Switch blades reach the netal con 
tacts so that they will disengage after the 
switch blades leave the metal contacts when 
the Switch is Open. in this way a 'cing is 
prevented between the switch blades and the 
metal contacts and hence birning an eor 
'osion of the metal is also prevented. 
The SWitch above described forms the still 

ject of Olli said pending application and is 
described hole in detail and claimed there 
ill. In so far as the present invention is con 
ce'ned, ally equivalent switch inlay be in 
cluded in combination with the means here 
in after described. The operation of the 
Switcl above described will be a parent and 
need only be briefly linentioned herein. . 
Cillent of noi'nal potential for which the 
switch is designed will not pass the air gap 
27 and hence the soleloid will remain inac 
tive. Slould the circuit C becoine charged 
With a current of higher potential than that 
for which it is intended, the current will 
pass through the solenoid and through the 
spark gap 27 to the ground thus energizing 
the solenoid and causing the core 19 to be 
thrown up against the rod 16, which will re 
lease the hammer fi and permit it to strike 
the Switch and instantly open the circuit C. 
The carbon block 24 is of higher l'esistance 
thail the solenoid and is intended to provide 
an additional path for lightning or currents 
Of extremely high voltage and frequency to 
I'event the Solenoid from being burned out. 
in a Switch Of the character described, af 

tel' the high potential current has biroken 
(lown the air gap 27 ail arc will be estab 
lished and when the switch contacts are 
broken there is an arc formed between the 
contacts. The Calbon blocks 30, 31 take care 
Of this airc to Some extent, but this invention 
provicies an additional means for breaking 
the ground cil'cuit before the switch contacts 
30, 3} are broken. 
The Solenoid 35 is suitably supported on 

an insulating base 36 and provided with a 
Soft il'On coi'e 37 connected with a bar of 
conducting laterial constituting a bridge 
3S extending between two carbon blocks 39, 
Which are Suitably supported upon the base 

'3 939,730 

36 formed of insulating material. Rigidly 
connected with the core 37 and the bridge 
piece 38 is a guiding alm 51 which travels in 
the slot 52 in the lase 36 and prevets the 
core and bridge from turning. S carbol) 
block 40 of high resistance is renovably 
Supported between two metal clip: 41, 42, 
and these clips are connected in shunt with 
the solenoid 35. The carbon blocks 3) are 
mounted upon and connected to suitable 
binding posts 43. The section of the wire E 
Which leads to the ground is connected with 
the binding post 44. 
The Opei'ation of the switch is as follows: 

if the line C becomes charged with a cur 
Pent of high potential, spark gap 23 is 
broken down, and the solenoid S is energized 
Opel'ating the plunger 19 to release the latch 
15. The current in passing through the Wire 
E to the ground energizes the solenoid 35 
and breaks the circuit; that is breaks the 
connection between the carbon blocks 39. 
Since however the unlatching of the lately 
15 is accomplished by a hannel blow de 
livered by the plunger 15) upon the bar 16, 
the latch 15 will be released before the cir 
cuit is broken, but since it takes some time 
for the hammel H to strike the switch and 
Opel the Saine it will be noted that the cir 
cuit in E is broken before the switch con 
tacts 30 and 31 are broken, and therefore 
all arcing between these contacts 30 and 3 
is avoided. After the switch has opened and 
the are 23 is broken the plunger 37 will 
agail) drop down alld make the contact be 
tween the callboin blocks 39. 
The function of the non-inductive and 

high resistance carbon blocks 24, 40 is for 
the purpose of preventing burning out of 
the solenoids S and 35. Should a discharge 
of high frequency pass through the wire E 
this charge will be shunted around solenoids 
S and 35 through the blocks 24 and 40 and 
thus will prevent all burning out of the so 
lenoids. This charge however will establish 
an arc in the gap 23 and therefore for in a 
passage fol' the line cu're it. This line c'. 
rent will energize the solenoids S and 35 
and open the switch and break the coin 
tacts in the usual way. It will therefore 
be seen that this invention provides a 
double protective device: first, a protection 
against high voltage currelts by leakage 
fron) a neighboring high voltage transmis 
sion line: and Second, a protection against 
Cui'i'ents of high frequency and high voltage, 
for instance lightning discharges. 
We prefer to inclose the solenoid 35 and 

its connected parts, together with the re 
sistance block 40 in a tight casing, which 
laust be filled with oil, or other material 
suitable for breaking an arc. Thus we show 
the insulating base 36 mounted on a second 
base 45 which is connected to the bottom of 
a box 46, the box is inclosed on all sides be 
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ing provided with a detachable tight cover 
47. On its ends the box is provided with 
cup-shaped recesses 48 filled with insulating 
material 49 and porcelain bushings are pref 
erably used in the ends of Said cups. 
The insulating compound 49 is poured 

into the cups 48 while hot and then allowed 
to cool. The casing is then filled with oil 
and the cover 47 secured in place. The box 
is thus made entirely oil tight. 

Since the casing is filled with oil there is 
no danger in breaking the contact between 
the bridge 38 and the blocks 39. 

In the claims the term “switch’ is used. 
This term is to be construed to mean a line 
Switch as distinguished from a grounded 
contact in a lightning arrester circuit, which 
contact is broken to stop the flow of cur 
rent. 

Although we have shown solenoids S and 
35 which operate their respective plungers 
19 and 37, it is to be understood that this 
invention is not limited to the specific con 
struction shown, since we may employ other 
means for performing the same function 
than those shown and described. 

Having described our invention what we 
claim and desire to secure by Letters-Pat 
ent is, 

1. In an automatic circuit breaker, the 
combination with a switch, means for open 
ing the Switch upon the passage of a cur 
'ent of high potential, and a conductor lead 
ing from said Switch to the earth, of a so 
lenoid in circuit with said conductor, a block 
of high resistance carbon arranged in paral 
lel with said solenoid, means controlled by 
the Solenoid for breaking the line to the 
earth before the switch contacts have been 
broken, and a closed casing inclosing said 
Solenoid and the make and break devices 
operated thereby. 

2. In an automatic circuit breaker, the 
combination with a switch having contacts, 
of an electromagnet in series circuit with 
the switch contacts to open said switch, and 
means to open the circuit before the switch 
contacts are broken so as to prevent arcing 
at the switch contacts. 

3. In an automatic circuit breaker, the 
combination with a switch, of an electro 
magnet in circuit with the switch to open 
said Switch, and means constructed to open 
the said circuit before the switch contacts 
are broken. 

4. in an automatic circuit breaker, the 
combination with a switch, of means to open 
the switch, an electromagnet in circuit with 
the Switch to control said means, and means 
constructed to open said circuit after the 
opening means has been set in operation and 
before the switch contacts have been broken. 

3. 

5. In an automatic circuit breaker, the 
combination with a switch, of means to open 
the switch, a latch to hold said means in 
closed position, an electromagnet in circuit 
with the switch to operate the latch, and 
means constructed to open said circuit after 
the latch has been operated and before the 
switch contacts have been broken. 

6. In an automatic circuit breaker, the 
combination with a switch, of means to open 
the switch, a latch to hold said means in 
closed position, an electromagnet to operate 
the latch, and a second electromagnet to 
open the circuit of the first electromagnet 
after the latch has been operated and before 
the contacts have been broken. 

7. In an automatic circuit breaker, the 
combination with the switch, of means con 
nected in circuit with one of the switch con 
tacts and controlled by the line voltage to 
open the switch when the line Voltage rises 
above a predetermined Value, and means 
constructed to open said circuit before the 
switch contacts are broken So as to prevent 
arcing. 

8. In an automatic circuit breaker, the 
combination with a switch, of means con 
nected in circuit with one of the said con 
tacts and the ground constructed to open the 
switch, and means constructed to open said 
grounded circuit before the switch contacts 
are broken. 

9. In an automatic circuit breaker, the 
combination with a switch, of electromag 
netic means constructed to open the switch 
and to break its own circuit before the 
switch contacts are broken, and a non-in 
ductive shunt to said means. 

10. In an automatic circuit breaker, the 
combination with a switch, of electromag 
netic means connected in circuit with the 
ground and the Switch constructed to open 
the switch and break its own circuit before 
the Switch contacts are broken, and a non 
inductive shunt to said means. 

11. In an automatic circuit breaker, the 
combination with a Switch, of an electro 
magnet connected to the Switch and the 
ground and constructed to open the Switch, 
a non-inductive shunt to said electromagnet, 
a second electromagnet constructed to open 
the circuit of the first electromagnet and 
the switch before the switch contacts are 
broken, and a non-inductive shunt to said 
second electromagnet. 

In testimony whereof we affix our signa 
tures in presence of two witnesses. 

WILLIAM. F. METER. 
WILLIAM L. RIDEOUT. 

Witnesses: 
JoHN W. HuME, 
CHAs. O. ELLERICK. 
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