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To all whom i may concern; 
Be it known that I, EZR.A. B. MERRIAM, a 

citizen of the United States, residing at 
Schenectady, in the county of Schenectady, 
State of New York, have invented certain 
new and useful improvements in Electric 
Switches, of which the following is a speci 
fication. 
My invention relates to electric switches, 

particularly switches in which the circuit is 
opened by means of contacts which separate 
in oil or other suitable insulating fluid, and 
its object is to provide an electric switch 
which will open the circuit in a suitable in 
sulating fluid, such as oil, without scatter 
ing oil over the surroundings or permitting 
gases, at a temperature high enough to be 
conductive, or to ignite, to come into dan 
gerous proximity to live parts of the sys 
tem; in which gases generated from the in 
Silating fluid by the airc are cooled and 
partially condensed before escaping to the 
open air; in which the fluids ejected from 
the switch are diverted from a dangerous 
direction of flow and compelled to flow to a 
point where they can do no damage; in 
which oil set in motion by the opening of 
the switch is trapped and directed in such 
a manner that it does no harm to the sur 
roundings of the switch; in which the oil 
pot is strengthened in a desirable and effi 
cient way; in which the oil pot is thor 
oughly insulated and accidental contact with 
live parts of it rendered impossible; and 
which is improved in the many details here 
inafter set forth more at length. - 
My invention will best be understood in 

connection with the accompanying draw 
ings which show, merely for purposes of 
illustration, some of the various forms in 
which my invention is embodied and in 
which 

Figure 1 is a cross section of a form of 
switch embodying my invention; and Figs. 
2 and 3 are cross-sections of a slightly dif 
ferent form of switch also embodying my 
invention. 
The particular form of switch shown in 

Fig. 1 comprises a frame 1 secured to a 
Switch hoard, or other suitable support, in 
any suitable manner, and carrying station 
alry contacts 2 suitably insulated from the 
frame and connected to the leads of the cir 
cit to be controlled. The circuit is opened 
and closed by means of a metai bridging 

contact 3 carried by an insulating rod 4, 
By means of any suitable operating mecha 
nism, the bridging contact 3 is lifted into 
engagement with the stationary contacts 2 
to close the circuit and is di'opped out of en 
gagement with them to open the circuit. 
When the bridging contact 3 separates from 
the stationary contacts 2, an arc is formed, 
and, to extinguish it, the contacts are sub 
merged in oil or other suitable insulating 
fluid contained in an oil vessel 5 secured to 
the framework 1, with its upper edge fitting 
closely against the framework and partially 
filled with oil to a level above the contacts, 
as indicated by the dotted line. The arc 
produced by the separation of the contacts 
beneath the oil when a large amount of 
energy is flowing through the circuit, pro 
duces a violent disturbance in the oil, de 
velops inflammable gases, and puts the air 
and gases above the level of the oil under 
Yely considerable pressure. To prevent dis 
tortion of the oil vessel by the pressures de 
veloped by the arc, the oil vessel is provided 
with suitable vents 6 above the surface of 
the oil through which the gases may escape 
When put under pressure. The inflammable 
gases, mingled with air and drops of oil, 
escape through the vents 6 at a very consid 
erable velocity and at a temperature high 
enough to render them partially conductive 
and easily ignited. These gases tend to 
rise, and may come in contact with live parts 
of the system and cause short circuits, or 
may ignite and thereby cause serious dam 
age in the station. In accordance with my 
invention, scattering of oil from the switch 
and discharge of gases which are hot enough 
to be dangerous may be prevented by means 
of some suitable diverter, such as the di 
verter , secured in any suitable way in such 
a relation to the vents 6 that oil and gases 
ejected from the vents will be intercepted 
and diverted downward. The diverter . 
not only changes the direction of fiow of the 
grases and oil ejected frui, the switch but 
also : cts to cool the gases to sitch an extent 
that when they escape into the atmosphere 
they will not readily ignife and are no 
longer partially conductive. The oil ejected 

S fro the switch {R} and diverted 
downward along tie Yalls of the oil vessel 
5 and is leposited where it ot disfigure 
the surroundis's The di 
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Way, but prefer to secure it directly to the 
framework i preferably by anaking the di 
verter in the for in of a member which de 
pends from the framework and encircles the 
outer edge of the oil vessel 5. One advan 
tage of this construction is that the di 
verter willi act to catch and hold the edge of 
the oil vessel, ii any reason the tipper 
part of the oii vessel is blown outward by 
pressures developed in it. The action of the 
switch is improved and throwing of oil 
inflammable gases from the vents 6 is fur 
ther prevented by some suitable means which 
acts on the air and gases in the space above 
the oil. One particular form of device for 
accomplishing this result is shown in the 
drawings in the form of a plate 8 loosely 
mounted on the rod 4 and large enough to 
extend across the greater portion of the 
space between the insulators in which the 
fixed contacts 2 are mounted. The plate S 
is prevented from moving downward along 
the rod 4 by a pin 3 extending through the 
rod 4 and forming a stop or support for the 
plate. 
plate may not increase the tendency of the 
switch to arc over between the fixed con 
tacts, the plate is preferably made of some 
suitable insulating material, such as fiber, 
or any other suitable material which has the 
necessary mechanical strength. As the 
Switch contacts separate, the plate 8 is free 
to drop along the rod 4 to the surface of 
the oil. The pressures developed in the oil 
vessel 5 are sufficient to distort the vessel 
unless the waiis are stiffened by soine suit 
able braces. The weakest part of the oil 
vessel is near the upper edge and 
strengthen and reinforce the oil vessel by a 
rim 10 and also by means of a stiffening 
rib li secured to the interior of the vesse 
near the upper edge thereof and shaped to 
form an inwardly projecting rib or ledge. 
This construction not only stiffens the edge 
of the vessel against distortion by pressures 
due to the arc but the rib 11 also acts as a 
deflector or battle to hinder escape of oil 
through the velis 6. The oil is still fur 
ther restrained by an internal baffle 12 
not inted on the inner edge of the rib 11 in 
front of the vents 6 and provided with holes 
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13 sonne distance below the vents 6 and out 
of a linement with the vents. As a result 
of this construction, the gases can escape 
quite freely but the oil cannot escape unless 
it follows a tortuous path through the 
holes i3 and the vents 6, whereupon it is 
caught and directed downward by the di 
verter 7. The oil vessel is further strength 
ened where distortion is most likely to oc 
cur by means of a rib 14 secured to the oil 
vessel near the surface of the oil arid pref. 
erably made in the form shown in the draw 
ing so as to secare maximum resistance to 
distortion, The oil vessel may be held in 

and 

In order that the presence of the 

place against the framework by any suitable 
support, but merely for purposes of illus 
tration have shown bolts 15 for holding 
the oil vessed in place on the framework. 

in the form of switch shown in Fig. 2, the 
oil vessel comprises a strong metallic vessel 
16 partially filled with oil and having near 
the bottola a fixed contact, 17 which coöper. 
ates with a movable contact rod 18 moved 
into and out of engagement with the fixed 
contact 17 by any suitable operating mech 
anism and guided through the top of the 
oil vessel 16 by a hollow insulator 19 which 
is sectired in any suitable manner to the top 
20 of the oil vessel. When the circuit opens, 8 
the oil is retained in the oil vessel by means 
of a perforated baffle or partition 21 having 
a central opening, through which the mov 
able contact rod 18 passes, and held in po 
sition a short distance above the fixed con 
tact 17 by Supporting rods 22 of Wood or 
other suitable inslitiating material. in order 
that the pressures in the vessel may not rise 
too high when the circuit is being opened, 
the top 20 is provided with vents 23 imme 
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diately adjacent the hollow insulator 19, 
and, in order to intercept and deflect any 
gases and oil which may escape from the 
vents 23, provide some suitable form of di 
verter, such as the diverter 24 mounted in a 
position to intercept fluid flowing from the 
vents 23 and to direct the fluid downwardly 
along the external walls of the oil vessel 16. 
The particular form of diverter shown in 
Fig. 2 is made in the form of an insulating 
shell or casing which completely incloses the 
walls of the oil vessel 16 and which is pro 
vided near the bottom with escape openings 
25, through which the gases ejected from 
the oil vessel 16 may escape. after they. have 
been diverted and directed along the walls 
of the oil vessel. The insulating diverter 
24 also protects the operator from accidental. 
contact with the oil pot 16 which is alive 
at the potential of the fixed contact 17. If 
the circuit is carrying a large amount of 
energy when the contacts 17 and 18 separate, 
the arc which is formed will put the oil in 
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the oil vessel 16 under pressure and some 
of the oil, mingled with air and with the 
gases, generated by the action of the arc on 
the oil, will be ejected through the vents 
23 with considerable velocity, but will be 
caught by the diverter 24 and directed down 
ward where the oil is caught and retained 
in the bottom of the diverter. At the same 
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time the hot gases escaping through the vent 
will be caught and held by the diverter and 
will be cooled to a very considerable extent, 
so that, when they finally escape through the 
openings 25, they will be cooled to such 
an extent that they will not easily ignite. 
By collecting in the diverter the oil ejected 
from the switch, the operator can determine 
very closely the amount of oil left in the oil 

25 

30 

  



5 

1,161716 

pot 16 and the oil drained out of the di 
verter by the drain cock 26 may be used 
again in the switch. 
In the form of device shown in Fig. 3, 

the oil vessel and other parts are the same 
as shown in Fig. 2, but the bell shaped di 
verter 27 of metal is secured to the hollow 
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coöperating contacts separable beneath the 

insulator 19 and incloses only the upper part 
of the oil vessel 16. With the metal diverter, 
the gases are more effectually cooled than 
with the insulating diverter 24. The di 
verter 27 is proportioned to cool the escap 
ing gases very effectively and to deflect the 
jet of gases and oil from the switch toward 
the ground where no damage will be done. 
My invention may be embodied in many 

other forms than that shown and described 
and I therefore do not limit my invention to 
the precise arrangement disclosed but aim 
to cover all modifications which are within 
the spirit and scope of my invention as set 
forth in the appended claims. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is:- 
1. In an electric switch, the combination 

with a substantially closed vessel containing 
insulating fluid and having a restricted vent 
in the walls thereof, of relatively movable 
coöperating contacts separable beneath the 
surface of said fluid, means between said 
vent and the point of separation of said con 
tacts for deflecting the fluid discharged and 
arresting the gases formed as said contacts 
separate, and means surrounding said re 
stricted vent for conducting the fluid and 
gases escaping from said vent downwardly 
along the walls of said vessel and away from 
the live parts of said switch. 

2. In an electric switch, the combination 
with a substantially closed vessel containing 
insulating fluid and having a restricted vent 
in the walls thereof, of relatively movable 
coöperating contacts separable beneath the 
surface of said fluid, a baffling member hav 
ing openings therein mounted near the top 
of said vessel but below said vent whereby 
the fluid discharged and the gases formed as 
said contacts separate are arrested and de 
flected, and a diverter surrounding said vent 
for conducting the fluid and gases escaping 
from said vent downwardly past said vent 
and along the walls of said vessel. 

3. In an electric switch, the combination 
with a substantially closed vessel containing 
insulating fluid and having a restricted vent 
in the walls thereof, of Telatively morable 
surface of said fluid, means in said vessel for 

preventing the gases formed and the fluid 
put under pressure as said contacts separate 
from escaping directly through said vent, 

60 

and a diverterforming a hollow ring around . 
the outside of said vessel surrounding and 
extending below said vent for conducting the 
gases and fluid escaping through said vent 
downwardly along the walls of said vessel. 

4. In an electric switch, the combination 
of a substantially closed vessel having a vent 
in the walls thereof and containing insulat 
ing fluid, relatively movable coöperating 
contacts mounted to separate in said vessel, 
and an inwardly projecting rib secured to 
the walls of said vessel above the level of 
the oil and below said vent to deflect fluid teading to escape through said vent as said 
contacts separate. 

5. In an electric switch, the combination 
of a substantially closed vessel having a vent 
in the walls thereof and containing insulat 
ing fluid, relatively movable coöperating 
contacts mounted to separate in said vessel, 
an inwardly projecting rib above the surface 
of the oil, and a baffle ring mounted on said 
rib in front of said vents. 

6. In an electric switch, the combination 
of a substantially closed vessel having a vent 
in the walls thereof and containing insulat. 
ing fluid, relatively movable coöperating 
contacts mounted to separate in said vessel, 
an inwardly projecting rib above the surface 
of the oil, and a baffle ring mounted in front 
of said vents and having holes therein out 
of allinement with said vents. 

7. In an electric switch, the combination 
of a substantially closed vessel having a 
vent in the walls thereof and containing in 
sulating fluid, relatively movable coöperat 
ing contacts mounted to separate in said ves 
sel, and movable means controlled by said 
contacts for deflecting to the walls of said 
vessel the fluid discharged upwardly in said 
vessel as said contacts separate. 

8. In an electric switch, the combination 
of a substantially closed vessel having a vent 
in the walls thereof and containing oil, sta 
tionary contacts in said vessel, a movable co 
operating contact, an operating rod for said 
movable contact extending into, said vessel, 
and a plate loosely mounted on said rod 
above the surface of the oil in said vessel. 
In witness whereof, I have hereunto set 

my hand this 21st day of June, 1911. 
: EZR.A., B. MERRIAM. 

Witnesses: - 

BENJAMIN B. HullL, 
MARGARET E. WoOLLEY. 
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