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My invention relatesto electric Switches 
and in the embodiment herein illustrated I 
show the Same as applicable to switcheshav 
ing contacts adapted to be separated beneath 
the surface of a liquid. When so separated 
tobreak the circuit an arcis formed which 
results in the formation of gaseous material 
depending in quantity upon the duration of 
the arc. As-experience has demonstrated 
that for certain given conditions. Such as 
line potential, current frequency and power 
factor, the distance required to separate the 
contacts to interrupt the currentis. constant 
within fairly narrow limits and as the 
quantity of gas formedis an important 
factor in limiting the capacity of Switches 
of this type it becomes imperative that some 
means beemployed to cause a rapid separa 
tion of the contacts to the l'equired distance. 

One-object of the present invention isto 
provide a switch with an improved mecha 
nism for causing a rapidi separation of the 
contactS. 
A further object is to provide a mecha 

nism of this character which cani readillybe, 
incorporated in switches of the types now 
manufactured. 

In a large number of Switches at present 
on the market. separation of the contacts is 
effected either wholly or partially by a 
spring, acting upon the contact mechanism. 
This Springis calledupon to move not only 
the Switch contacts themselves but a consid 
erable portion of the opening and tripping 
mechanism. This necessarily limits the 
speed which the spring can impart to the 
contacts themselves, particularly in the case 
of remote mechanically controlled switches. 
To increase the strength of the Spring Will 
increase the speed of opening but it will 
cause the closing operation which must take 
place against the force of the spring to be 
come correspondingly difficult. 
A further object of my invention is to 

avoid this disadvantage by providing means 
through which the contact mechanism at the 
opening of the switch may be released from 
the greater part of the closing and tripping 
mechanism, and thus become free to move 
independently thereof under the influence of 
the opening force. 
A further object is to provide a switch 

with a trip release mechanism which in the 
train of operating mechanism is located as 
near as possible to the contacts themselves. 
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Another object is to provide a switch hav 
ling an improved trip free release mecha 
S). 

A further object is to provide a switch 
Which may be installed withany one of a a va a - Variety of Operating mechanisms but where 
in lineans is provided which willinsure upon 
opening of the Switch a uniformly rapid 
Separation of the contacts. 
Other objects and advantages will appear 

I " from the description talken in connection 
With the accompanying drawing which 
SinoWS in Section partly in elevation a por 
tion of the switch embodying my invention. 
The Switch shown is of the single pole 

type and comprises a frame member 1 which 
Supports insulators 2 for the stationary ter 
ininals 3, andalso supports and forms a cover 
member for the liquid containing tank 4. 
iÈesilient contacts 5 are secured to the ter 
inals 3 andare adapted to engage a con 

ducting bridging member 6 which is fas 
tened to insulated rod 7, an extension 8 of 
Which protrudes through the cover 1 and is 
pivotally connected with the contact lever 
9 at: 10. The toggle link 12 ispivoted to the 
upper end of the bell crank 13 by a pin 14, 
and to the contact lever 9 by a pin 15. A 
clevis 16 formed with a slot 26 is attached 
to an Operating rod i 7 and furnishes means S. 
for operating the switch through the pin 18 
in the end of the bell crank 13 which pinis 
adapted to move in the slot; 26. The bell 
crank 13 ispivoted at 21 to the frame 1. 
A Spring 19 is Wound about the pivot 21 and 
bears at one end against a pin 28 formed on 
the bell crank 13, and at its other end bears 
upWardly against a pin 20 on the clevis 16. 
An adiustable stop 22 is provided to limit 
the travel of the beil crank 13 in a clock 
Wise direction, the preferred position of the 
toggle When the Switch is closed, being 
slightlybeyond the centerline formed by 
joining the centers of the pins 15 and 21. 
To furnish the necessary force forseparat 

ing the contacts I provide a spring 24 inter 
posed between the rod 7 and the cover 1. 
Contacts 5 likewise assist the opening opera 
tion by reason of the pressure which they ex 
ert upwardly against the contacts 3. 

In operation, let it be assumed that the 
Switch is in closed position as shown in the 
drawing To open, the operating rod 17 
and clevis 16 are moved quickly downward, 
thereby storingenergy in the spring 19 and 
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causing the slot 26 to move until the pin 18 
is struck a hammer blow by impact with 
the upper end of the slot. This causes the 
bell crank 13 to turn quickly about the pivot 
which breaks the toggle formed by the bell 
crank and link 12. The contact mechanism 
is then free to fall assisted by the action 
of spring 24 and pressure of the contactS 5 
as above described. The stored energy of 
the spring 19 is utilized to accelerate the 
movement of the bell crank 13 and except 
for the lateral friction of the pin 18 against 
the side of the slot 26, the pin 18 may freely 
traverse this slot untilit reaches its lower 
end. In this position the pin 18 is ready to 
receive an upward impulse from the rod 17 
to reclose the switch. I term the means by 
which the contacts are released to permit 
them to open a trip release mechanism. 

It is clear that the rod 17 may be oper 
ated from a point adiacent the contacts or 
from amore remote point by a suitable actu 
ating mechanism, and that regardless of 
what mechanismis used to actuate the rod 17 
when the switch is tripped open, the open 
ing forces are noti required to move any of 
the operating mechanism farther from the 
contacts than the bell crank 13. While the 
toggle shown furnishes a means whereby 
the closing pressure exerted by the rod 17 
may be utilized at a considerable mechanical 
advantage to force the contacts closed, itis 
to be noted that no mechanism is moved by 
the toggle in the opening operation, and 
thus the necessity of moving portions of the 
operating mechanism at a correpsonding 
mechanical disadvantage which Would be 
the case were the clevis 16 movable with 
the bell crank 13 during the opening opera 
tion does not exist. 
By causing the circuit through the trip 

ping coil of this trip free release device 
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(not shown) located at the point of control 
to be broken except when the switch is in 
the position shown, it will be impossible for 
the Switch to be tripped open while being 
moved toward circuit closing position. 
While I have shown and described my 

invention as applicable to a switch of the 
fluid type, it is clear that the same is equally 
applicable to air brake switches. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is:- 
1. The combination of contacts separable 

to break a circuit, a toggle releasable to 
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permit the separation of the contacts, means 
for moving said toggle to close said con 
tacts, said means acting upon said toggle 
through a lost motion connection and a 
spring interpoSed at Said lost motion con 
nection for assisting the separation of said 
contacts upon their release and for causing 
said means to assume a position in which 
said lost motion is taken up at the start of 
the closing operation, whereby the force of 
the spring does not oppose said closing 
operation. - 

2. In a switch operating mechanism, a 
contact operating member, a toggle con 
nected thereWith, an operating rod for said 
toggle having a pin and slot connection 
therewith, and a spring arranged between 
the rod and the toggle tending to move said 
pinto one end of said slot whereby the con 
tact opening movement of Said operating 
member is accelerated and the lost motion of 
said pin and slot connection is taken up 
preparatory to the Switch closing movement 
of Said operating rod, the arrangement be 
ing Such that the spring is compressed by. 
the opening movement of the operating rod. 

In Witness whereof, I have hereunto set 
my hand this 31st day of May, 1922. 

i JOHN D.HILLARD. 
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