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Milwaukee, and Williar. O. Schultz, Marsh 
field, Wis., assignors to McGray Eiectric Con 
pany, Milwaukee, Wis., a corporation of Sea 
ye 

Application July 27, 1950, Serizi No. 26,196 
(C. 2-46) 13 Cairns. 

1. 
This invention relates to SWitches, and par 

ticularly to switches that may be used on high 
tension lines, and adapted to be opened under 
load without dainaging the switch parts or associ 
ated apparatus. 

Sectionalizing of power lines is usually accorn 
plished. With the use of disconnect, Switches, Or 
oil circuit breakers. The former are intended to 
open primarily when there is no load on the line 
and the latter are used for opening lines under 
heavy load. Oil circuit breakers are compara 
tively more expensive than disconnect Switches. 
At times it becomes necessary to openiines under 
load at points located at an inconvenient distance 
from the circuit breaker. When the ordinary 
type disconnect Switch is opened under load the 
contacts are usually damaged by arcing and 
burning, and there is the possibility of producing 
a Surge in the line accompanied by a fashover 
to ground. 
The invention hereinafter disclosed is designed 

to overcome the above disadvantages, and ob 
jects of this invention are to provide a switch 
which is adapted to be opened under load without 
damage to SWitch parts, and which Will quickly 
extinguish any arc that is formed by confining 
it within an insulating chamber that is novely 
constructed in a nanner that will quickly Snuff 
out the al'c and expel the gases formed therein. 
In alternating current lines the current and 

voltage pass through zero amplitude every half 
cycle, and the efficient operation of a load break 
Switch is dependent upon the arc path being 
rendered incapable of supporting re-establish 
ment of the arc after the power current has 
passed Zero following the breaking of the con 
tacts under load. To be effective, gas or vapor 
must be evolved wery rapidly and the arc Snuffed 
out to de-ionize the arc path, or at least, to so 
disperse the ions or break up the continuity or 
'density of iOIlization that the arc will not re 
Strike When the power current again becomes 
ascendant. 
To achieve a rapid de-ionization of the arc cre 

ated under load breaking conditions, a switch has 
herein been devised operating in a similar fashion 
to the SWitch illustrated in U. S. Letters Patent 
No. 2,344,113, granted to William O. Schultz, 
March 14, 1944, and assigned to the assignee of 
the present application. However, an entirely 
novel Eleans has been provided for extinguishing 
and expelling the arc formed. The present, in 
Vention contemplates an entire confinement of 
the arcing contacts within a specially designed 
expulsion chamber, whereas the Switch disclosed 
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in the above referred to patient embodies external 
arcing contacts which may be rapidly burned 
away after relatively few operations. Also, a 
Iodification of the Withdrawal and resetting 
nechanisin is provided to achieve rapid ac ex 
tinction. 

Objects of this invention are generally similar 
to those of the above mentioned patent, viz: to 
provide a, Switch that is adapted to be opened 
under load and which is provided with a means 
for readily opening and closing by an operation 
through the Inedium of an Ordinary Switch Stick 
is so desired, with the assurance that no darnage 
Will be occasioned to the SWitch mechanis Or to 
aily a SSGciated apparatus, and that no objection 
able Surges or flashovers will be produced; to pro 
Wide a SWitch Which may be used in place of 
Ordinary disconnect Switches and which is of 
relatively simple and inexpensive construction 
and does not require the use of an oil Switch in 
connection. With the disconnect SWitch, but, which 
of itself, provides both for the Sectionalizing of 
the line and also for the quick and safe ex 
tinguishing of any arc that is formed, thereby 
preventing flashovers or other damages incident 
to the opening of the ordinary disconnect 
switches under load. 

In addition, the present invention discloses a. 
Switch adapted to be conveniently opened under 
load, Said SWitch incorporating an auxiliary, or 
parallel current carrying path contained within 
a novel arc-extinguishing expulsion chainber. On 
Separation of the main contact Switch blades 
from the contact terminals, the current will be 
iOnentarily transferred to aircing contacts with 
in the arc-extinguishing expulsion chamber, said 
arcing contactS being arranged in a nanner that 
When separated, the arc is established in a re 
Stricted area in the chamber between the con 
tacts and will be quickly lengthened to a more 
Spacious portion of the chamber between the 
Sanae contacts Where it Wii be extinguished and 
expelled by a combination of the throttling ac 
tion of the tube and gas pressure created therein. 
Embodiments of the invention are shown in 

the accorpanying drawings, in which: 
Fig. 1 is a view in side elevation with portions 

broken a Way showing the switch in closed posi 
tion. 

Fig. 2 is a sectional view in elevation showing 
the Switch. With the main contact blades fully 
Separated from the main terminal contact, but 
With the auxiliary, or parallel, circuit remaining 
in closed position immediately prior to release of 
the arcing contact plunger rod. 
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Fig. 3 is a fragmentary View of the Switch in 
fully opened position with the auxiliary circuit 
aSSeinbly in reset position. 

Fig. 4 is a sectional view taken on line 4-4 of 
Fig. 1. 

Fig. 5 is a fragmentary detail view, partially 
in Section, showing a portion of the auxiliary 
arcing contact assembly with the contacts shown 
just prior to separation. 

Fig. 6 is a fragmentary detail view, partially in 
Section and similar to Fig. 5, showing the arcing 
contacts in fully open position. 

Fig. 7 is a front elevational view of the Switch 
in closed position. 

Fig. 8 is an enlarged Sectional view taken on 
the line 8-3 of Fig. 6. 

Fig. 9 is an enlarged Sectional view taken on 
the line 9-9 of Fig. 5. 

Referring to the drawings, and particularly to 
FigS. 1, 2 and 7, it will be seen that the novel 
SWitch comprises a pair of terminals and 2 
with an accompanying pair of relatively spaced 
main contact blades 3. Although it is usual to 
mount the SWitch in a vertical position as shown, 
with the terminal at the top and the terminal 
2 as the lower terminal, it is obvious that the 
SWitch assembly may be mounted in any desir 
able position, operating with equal efficiency. 
The lower terminal 2 also acts as a hinge sup 
port, carrying the main pintle pin 3. 
The main contact blades 3 are fastened to a 

U-shaped casting 5 which is pivoted on the pintle 
pin 4. The pin also supports the parallel or 
auxiliary current carrying circuit, or arcing con 
tact assembly 6, hereinafter described, which is 
independently pivoted thereon through the Sup 
porting casting . Also pivoted on pin 4 is the 
latch casting 8 and the relatively heavy spring 
9 which serves to bias the supporting casting 7 
in a clock-wise direction as viewed in Figs. 1. 
and 2. 

he U-shaped Casting 5, Supporting the blades 
3, is provided with a cam-shaped portion 
Which bears against a relatively heavy contact 
Spring . A stop pin 2 is supported by the 
side Walls 3 of the casting 5. This pin 2 serves 
as a baaring member for one end of the bias 
Spring 9. A projecting tongue i on the casting 
5 Supports one end of a latch spring 5, the op 
posite end of which is supported by a bridge 
like member 5 on the latch casting 8. Both the 
bridge 6 of latch 8 and the end wall of casting 5 
are positioned from the pintle pin 4 far enough to 
perinit clearance of parts during the outward 
motion of the contact blades 3 as described here 
inafter. 
The Supporting casting includes a trape 

Zoidal-shaped portion 8 which acts to provide 
a trigger-like action to the assembly 6 as will 
be apparent in a subsequent description of op 
eration. The biasing spring 9 bears against the 
Supporting casting and is retained by the slot 9 
shown in Fig. 4. 
The lower portion of each of the side Walls 28 

of latch casting 8 is provided with a latching 
slot 2, the inner end of which is adapted to act 
as a bearing surface for retaining the novel 
arcing assembly 6 in a closed Switch position as 
hereinafter described. The shoulders 22 are 
adapted to aid in the re-setting operation as will 
be described. Another slot-like surface 23 is pro 
vided in each of the side walls 20 in order to 
provide clearance around the stoppin 2 of cast 
ing . The bridge 4S of latch casting 8 Sup 
ports one end of latch spring 15, and is adapted 
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4. 
to act as a bearing surface for casting 5 during 
outward motion of the main SWitch blades 3. 
The bridge is designed to be positioned far enough 
from pin 4 to provide clearance for moving parts. 
The main contact blades 3 are provided with 

a manipulating member or eyelet 24 adapted to 
be engaged with a SWitch Stick. The eyelet 24 is 
integral with a brace or bridge 25 which is located 
between, and fastened to, each of the contact 
blades 3. The Outer ends of the blades 3 are 
joined by a member 25 adapted to concurrently 
act as a contact With the upper terminal , and 
as a means of retaining the contact blades 3 in 
a manner that Will assure firm and adequate 
contact. In order to further insure firm con 
tact, the contact member 26 may be in the form 
of a bolt, or stud, passing through a Spacer sleeve 
2, and projecting through both contact blades. 
The bolt or stud 26 is provided with a head and 
nut 28, or two nuts (not shown), and Spring 
Washers or spring members 29 which serve to 
yieldingly force the contact blades 3 towards One 
another, thus insuring adequate contact With the 
upper terminal member . 
The contact blades 3 bear against the Outer 

Surfaces of the upper terminal when the SWitch 
is in a closed position. The blades 3 are guided 
into position within slot 39 by means of the 
tapered tongue 3 integral With the terminal . 
The upper tarminal is also provided With a latch 
ing member 33 which has an Outer can face 33 
and an inner latching shoulder 34. This latch 
ing member 32, although operating as a part of 
the upper terminal, is not intended to conduct 
current or in any Way act as a contact means 
to the parallel or auxiliary current carrying arc 
ing assembly 6. Referring to Fig. 2, the mem 
ber 32 operates as a latch in the following man 
ner: the spring 35 urges the latch member down 
Wardly with the inner shoulder 3 acting as a 
stop, preventing a clockwise movement of auxil 
iary assembly 6. The latch 32 is prevented from 
traveling beyond a predetermined point by the 
contacting on the lip 36 with the stopping Web 
37 on the upper terminal. 
The upper terminal is also provided With a 

contact member 38 at the end of a current carry 
ing spring 39 fastened to the web portion 31, 
which spring urges the contact in a counter 
clockwise direction so that it may contact and 
supply current to the novel auxiliary current 
carrying arcing contact assembly 6 as hereinafter 
described. 
Although the switch may be used as a discon 

nect switch, or for any other desired purpose, the 
primary object of this invention is to provide a 
switch that will open a high voltage circuit under 
load conditions without damage to the Switch 
parts or surrounding equipment. 
To accomplish this object, a novel parallel of 

auxiliary current carrying circuit asseinbiy 3 is 
provided between the upper and lower teiniinals. 
During the period that the Switch blades are in 
contact with the upper terminal this circuit acts 
merely as a shunt circuit, but as the contact 
blades 3 leave the upper terminal , the full load 
is momentarily transferred to the auxiliary ci'- 
cuit. As the switch blades are inoved to a pre 
determined position, the auxiliary arcing coin 
tacts of the novel parallel circuit assembly 31'e 
opened with the accompanying arc quickly Slip-. 
pressed and extinguished in a novel manner coin. 
templated by the invention. 
The novel auxiliary circuit aSSeirably 6 is pro 

vided with a metal ferrule 49, which ferrule serves 
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as a Companion contact member with the termi 
nal contact member 38. The ferrule 40 is fitted 
to the end of a hollow insulating expulsion tube 
4f which may beformed of fiberliner. The lower 
end of the expulsion tube is carried by a cradle 
like member or supporting casting 7 which is piv 
oted on the main pintle pin 4. Bearing against 
this supporting casting is a relatively heavy 
spring 9, also mounted on pintle pin 4, which 
Spring Serves to bias the casting and supported 
assembly 6 in a clockwise direction. 
The parallel circuit is continued within the 

tube 4 through a fixed contact in the form of 
an inner metal sleeve 42 flanged at the upper end 
to make permanent electrical contact with the 
ferrule 40. This metal sleeve is pressed to the 
tube 4, and is provided with a slanted end 43 
and a slot 44 as is clearly shown in Figs. 5 and 6. 
It is clearly understood that though the fixed 
contact is preferably shown as metal sleeve 42 
for adding additional strength to said auxiliary 
circuit assembly 6, it may be any of many forms 
including a single rod-like electrode (not shown) 
pressed to tube 4 connecting with ferrule 40 at 
the upper end and extending substantially the 
same length as the preferred sleeve 42. A fiber 
sleeve or liner 45 serves as an inner liner for the 
other end of the insulating tube 4. 

Slidably held within the tube 4 and the sup 
porting casting T is the movable contact assembly 
comprising a metal current carrying plunger rod 
45 surrounded by a coil spring 47 which is nor 
mally held intension. The lower end of the spring 
is threaded into the stop member 43 which may 
be separate from, but bearing against the lower 
portion of support casting . The stop member 
may also be made integral with said support cast 
ing, as disclosed in Fig. 2. 
The lower end of the metal rod 46 supports a 

clevis 49 which may be pinned to this rod. The 
clevis 49 supports the latch pin 50 which also 
serves as a hinge pin for the member 5?. A re 
storing aim 52 is screw threaded into the mem 
ber 5, and locked in adjusted position by means 
of a nut 53, the arm or rod 52 being provided with 
an outer headed portion 54. This restoring arm 
52 is loosely guided between a pair of pins 55 car 
ried by a projecting structure 56 integral with 
he lower terminal member 2. 
As disclosed in Figs. 2, 5, and 6, the upper end 

of the coil spring 47 is threaded into the novel 
metal arcing contact plug 5. The preferred 
method of attaching the spring to the plug 5T is 
to provide the plug with internal threads to 
accommodate the spring 47. This contact plug 
is fastened permanently, as shown, to the plunger 
rod 46, said plug 57 provided with a raised slant 
ing shoulder 58. This shoulder provides electri 
cal contact with the internal surface of the metal 
current carrying sleeve 42. A recessed portion 
59 is provided on the plug 57 directly below the 
shoulder 58. The surface 60 opposite the re 
cessed portion 59 is adapted to slide on the inner 
surface of the fiber liner 45. Also permanently 
attached to the metal rod 46 is a novel follower 
6 of arc-extinguishing material, slanted at the 
lower end to fit flush with the slanted shoulder 
E8 of the contact plug 57. This novel follower 

is of substantially the same diameter as that 
of the shoulder 58, and both are, as indicated in 
Figs. 5 and 6, in eccentric relation to one another. 
The upper end of the fiber follower is provided 
with a foot portion 62 which is similar to Surface 
6 of the plug 57 and adapted to provide a sliding 
surface for the eccentric follower within the 
sleeve 42. It will be apparent from FigS. 5 and 6 
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6 
that the relationship of shoulder 58 and follower 
6 to the contact 42 and fiber liner 45 provides 
an arcing Space which is crescent-shaped in 
transverse Section, its Widest dimension being on 
the side 63 and its narrowest dimension being on 
the side 64 of the tube 4. 
Permanently attached to the upper end of the 

fiber follower 6 is a latch pin or tip 65. This tip 
may be of any suitable material, preferably insu 
lating, as no electrical contact with the upper 
terminal latch 32 is necessary, nor desired. The 
pin 65 is provided only as a latching stop for the 
auxiliary assembly 6, preventing clockwise move 
ment thereof until at Such time as desired and 
hereinafter described. The metal plunger rod 46 
extends well into the fiber follower to provide 
strength, but care is taken to insulate this rod 
from the tip 65 if the preferred material for the 
tip is of a metal, as Will be apparent in the foll 
lowing description of operation, 
The operation of the apparatus is as follows: 

The novel switch herein disclosed is operated in 
a manner similar to that of the Switch of the 
aforementioned SchultzPatent No. 2,344,113, With 
the additional advantage of having the entire 
arc confined within the arc-extinguishing tube 
Where it may be efficiently suppressed and Snuffed 
out without damage to the Switch partS or a S 
Sociated equipment. 
The Switch may be opened under load condi 

tions, requiring no particular care on the part of 
the operator. He merely engages a switch stick 
with the manipulating member or eyelet 24 and 
pulls the Switch blades 3 to the full open posi 
tion shown in Fig. 3. The auxiliary or parallel 
current carrying assembly 6 is urged by spring 
9 to rock outwardly, but is prevented from doing 
SO by the engagement of the latching shoulder 3 
of latching member 32 and the tip 65. There 
fore, the full load current is nomentarily carried 
by the auxiliary assembly 6 and the contact men 
ber 38 as the blades 3 break contact with the 
upper contact terminal f. Thus, no arcing will 
occur between the outwardly moving blades 3 
and the terminal while current is still flowing 
from the terminal contact 38, through the various 
parts of the assembly 6 to the plunger rod 45, 
and thus to the lower contact terminal 2. 
As the Switch blades continue their outward 

movement, this motion is transferred by the cast 
ing 5 to the latch casting 8 at the bridge portion 
6. As the plunger rod 46 is constantly forced 
downward by the tension spring 4., this force 
is opposed by, and transferred to, the latch cast 
ing 8 through the clevis pin 5). Therefore, when 
the blades 3 move a predetermined distance to a 
position measured by the length of travel of the 
pin 50 in the latch slot 2, as shown in Figs. 1. 
and 2, the movable contact assembly will be re 
leased. When this happens the spring 4 is 
permitted to Suddenly force the plunger rod 48 
downwardly drawing with it the arcing contact 
plug 57, the fiber follower 6f, and the latching 
tip 65. Fig. 2 clearly shows the switch immedi 
ately prior to release of the clevis pin 50. 
To aSSure continued electrical contact exteri 

Orly of the tube as the assembly G is ulged out 
ward on disengagement of the latch tip 65 with 
the latch 32, the terminal contact 38 follows the 
assembly for a predetermined distance assuring 
electrical contact with the ferrule 40 long enough 
to permit the load break to occur across the con 
tact tips 43d, and 58a of the metal sleeve 42 and 
the contact shoulder 58 respectively. It is again 
emphasized that no electrical contact is desired 
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between the latching tip 65 and the upper ter 
minal . The tip 65 may be pinned to the upper 
end portion of the fiber follower 6 as shown 
in Fig. 2, or may be made integral with this fol 
lower, but must be made separate from the plung 
er rod A6. 
The auxiliary arcing contact assembly 6 is 

urged outwardly by the relatively heavy Spring 
9 bearing against the support casting . This 
bias spring may take any of various fortins, but 
is preferably as disclosed in Figs. 2 and 4. This 
motion is aided by the trigger-type action of 
the terminal spring engaging with the lower 
slanted edge of the trapezoidal-like projection 
8 of the Support casting i. The cam-shaped 

surface fo of the casting 5 aids in holding the 
blades 3 in an upright position. Pressure exerted 
by the terminal spring on the upper shoulder 
surface of the cam through the casting 5 urges 
the blades 3 in a counter-clockwise direction 
about the main pintle pin 4 assuring firin elec 
trical contact with terminal . As the blades 
3 are pulled outwardly, the cam-shaped surface 
G is moved past its center line permitting the 

spring to then act as a biasing force urging 
the casting 5 in a clockwise direction aiding in 
moving the blades 3 to the full open position. 
By the time that the blades 3 have been pulled 
outwardly far enough to permit the spring 
to retract, the latching tip 65 of the auxiliary 
assembly 6 will have been disengaged, thus per 
mitting clockwise movement of the assembly 6 
as urged by bias Spring 9. This retraction will 
permit the heavy terminal Spring to engage 
with the trapezoidal-like projection iS of the 
support casting 7, thus offering a trigger-type 
action to the outward movement of the assembly 
6, which will aid in expediting quick opening cf 
the Switch. 
The auxiliary arcing contact asserably 5 is 

forced outward until it is arrested by the engage 
ment of the ears 65 on the casting with the 
switch blades 3 as shown in Fig. 3. The ears 
66 take up the force of the blow, but may be 
aided by adapting the bridge-like portion 25 of 
the eyelet 24 to concurrently assist in arresting 
the motion of the assembly 6 engaging With the 
upper ferrule 40, saddle-fashion. However, the 
primary purpose of the member 25 is to assist 
in centering the tube with reference to the Switzeh 
blades 3. 
The operation of the novel auxiliary arcing 

contact assembly 6 is as follows: As latch casting 
8 is moved clockwise to withdraw the clevis latch 
ing pin 30 from the latching slot 2, the Spring 
A urges the plunger rod 46 downwardly. This 
downward movement permits disengagement of 
the arcing contact tips. 43a and 53d, which are 
shown in full electrical contact, but immediately prior to disengagement in Fig. 2. 
The arc created by breaking the load is con 

fined entirely to the novel arcing contact assemi 
bly where it is properly suppressed, extinguished, 
and expelled. As the contacts are withdrawn by 
the downward movement of the arcing contact 
plug 57 any arc that is created will be formed 
between the nearest contact points, i.e., tips 43a. 
and 53c. These point surfaces have been especi 
ally located in a very confined Space on the side 
of the tube 4f located between the periphery of 
the follower plug 6 and 64, the internal diameter 
of the sleeve 42, or liner 45. In actual practice 
the follower 6 and shoulder 58 make a frictional 
sliding contact with the sleeve 4, leaving little. 
or no space at 64. Thus, the arc will try to find 
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8 
an easier path. Since the shoulder 58 is adapted 
to have a relatively loose space at the opposite 
side from the tip 58a, the arc will tend to follow 
along the shoulder 58 to this relatively large Space 
on the side 63. Since the shoulder 58 Slants in 
an opposite direction from the end 43 of the metal 
sleeve G2, the arc will be additionally stretched 
and located in an area, where it may be SuppreSSed 
and expelled. Referring to Fig. 5, which shows 
the contact tips 43d, and 58a, at the last point of 
electrical contact, it will be apparent that as the 
contacts are separated to the position indicated 
in Fig. 6, the arc will be distended. As it is dis 
tended in the relatively confined portion 64 of 
the chamber, it will tend to follow the path of 
least resistance, towards the unconfined por 
tion 63. 
As the fiber liner $5 and the fiber follower 6 

are of arc-extinguishing material, the arc formed 
will act on these materials to form hot gaseS and 
Water vapor. The downward notion of the arc 
ing contact plug 5 and the follower S. Will also 
tend to pull all of the gases formed into the rela 
tively unconfined portion 63--the path of least 
resistance, where they may be expelled to the at 
mosphere through the upper end of the Space 63, 
past the foot portion 62 to the atmosphere. These 
gases will act to Snuff out any of the arc remain 
ing and, also act to prevent subsequent arcs 
forming from follow current. Subsequent arcing 
is also prevented by the quick and relatively 
lengthened withdrawal of the contact tips. 

ihe hot gases formed from the arc contain a 
considerable amount of vaporized metal from 
the contact materials. This metal vapor has a 
tendency to condense on the travel surface of the 
arcing chamber, making it quite inconvenient to 
reset the mechanism and also preventing rapid 
action on Subsequent operations. This hindrance 
has been remedied by a novel ineans: A slot $4 is 
formed in the sleeve 42 substantially at the same 
angle as the slanted end 43. Also a recessed por 
tion 59 is provided in the arcing contact plug 5. 
As the contacts are disengaged, and moved to the 
position shown in Fig. 6, any molten metal vapor 
formed by arcing is forced along with other gases 
Created. These gases have a tendency to take 
the easiest path, which will be toward the uncon 
fined portion 63, between the follower 6 and the 
Sleeve 42 and through the slot 44. Thus, the 
molten metal will condense and collect on the 
lower Wall of the slot 34. Also, metal vapors will 
condense and collect in the recessed portion 53 of 
the plug 5 rather than on the contact shoul 
der 58. 
The resetting operation of the parts of the auxi 

liary arcing contact assembly 6 is as follows: After 
the pin 50 is released by the latch slot 21, the 
plunger rod 46 and clevis 49 are forced downward 
carrying along the hinge member 5 which is piy. 
oted on the clevis latch pin 59. The combina 
tion of the downward motion and the outward 
motion of the blades 3 is transmitted to the re 
storing rod 52, as is shown in dotted lines in 
Fig. 2. The rod 52 is moved until the head 4 
engages with the stop pins 55 of the projecting 
portion 56, which portion is rigid with the lower 
terminal 2, clearly shown in Fig. 4. As the rod 
52 is stopped from further motion, the length of 
which may be adjusted by the unt 53, the plunger 
Qd 46 is then forced back towards the closed posi. 

tion. As the operator continues to pull on the 
manipulating eyelet 24 the latch pin 5G will ride 
On the shoulder 22 of the latch casting 8 pulling 
the rod Spring 47 into tension until the pin reaches 
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the highest portion of the shoulder when the 
latch casting 8 will separate from the casting 5 
Opposing the force of the Spring is. As the pin 
5 rides past the high portion of the shoulder 
22 the latch casting will be urged in a counter 
clockwise direction, forcing the pin 59 into the 
latching slot 3 where said pin will ride into a 
latched rest position aS is shown in Fig. 3. 
When the Switch is again closed, the nain coin 

tact blades 3 in owe as a unit with the auxiliary 
a SSeinbly 6, the upper contact latching Yember 32 
yielding and peritting the latch tip S3 to ride the 
Outer carin face 33 and paSS to a latched position 
behind the inner atching shoulder 34 to the Gii 
ginal position shown in Fig. 1. 

No particular delaying mechanisii is necessary 
for efficient operation of the novel Switch as all 
arcing is confined within the chaliber of the 
auxiliary assenbly 6. Extinguishment of the arc 
iíay be completed While the assembly is noving 
OutWardly, Without delaying Outward inotion until 
COriplete extinction of the arc is assured. Thus, 
fore eficient and quicker SWitch operation is 
aSSuired. 

it Will be seen that a novel Switch has baein 
ShOWin Which is adapted to be opened under load 
Conditions and may be positioned in a high ten 
SiGil line. The SWitch may be operated effectively 
as a disconnecting SWitch, Which Oirdinarily are 
Yao, adapted to be opened under load conditions. 
In addition to this, the invented SWitch Con 
templates a complete confinement of any dele 
terious arcing conditions, which night prove 
damaging to the SWitch mechanism or Surround 
ing equipment, 

It is apparent that though a single Switch has 
been shown, Such SWitches may be adapted to 
Operate aS gang SWitches. The only modification 
neceSSary Would be to add a neans for Connecting 
any number of SWitches together to act simul 
taneously. 
We claim: 
1. A load break SWitch including in Cornbina 

tion a pair of Stationary terminals, an expulsion 
tube open at each end and hingediy nounted on 
One terriliinal, a pair of arcing contacts therein, 
One of which is in fixed position and the other 
of Which is novable in the tube, an insulating 
follower plug affixed to said nowable arcing con 
tact and of Substantially identical croSS-Section 
as that of Said nowable arcing contact, the CroSS 
Sectional dimension of Said follower plug aid 
Said noWing arcing contact being leSS than and 
in eccentric relationship to the bore diameter of 
Said expulsion tube providing a constricted por 
tion located Substantially Where the aircing co 
tacts are electrically connected and a relative 
Spacious airc expulsion paSSage oppositely posi 
tioned fron Said restricted portion, a plunger 
slidable in Said tube and actuating Said iOVable 
arcing contact, Said movable contact being Oir 
inally engaged with said fixed contact, an in 
Sulating latch member of said plunger norially 
extending from said tube and latched to the 
other of said terminals, a latch interposed e 
tween said hinge and said plunger, Spring eans 
biasing said plunger to Separate Said ContactS 
and release Said insulating latch lesiose, a re 
silient contact on Said other terminal electrically 
connected to said fixed contact, and nealins for 
nanually releasing said plunger, Said the liased 
for SWinging motion. On Said hinge. 

2. A load break Switch including in Corbina 
tion a pair of stationary terminals, an expulsion 
tube open at each end and hingedly mounted On 
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10 
one terminal, a pair of concentrically related 
arcing contacts, at least one of Which is beveled 
to extend the arc Created on disengagement of 
Said contacts, said arcing contactS releasably held 
in engagement to provide an electrical circuit 
Connecting Said terminals, leans including a 
Spring biasing one of Said contacts to Wards dis 
engagement from the other of Said arcing con 
tactS, a plunger Slidable in Said tube and having 
an arcing contact movable thereWith and nor 
inally engaged With Said fixed contact, an in 
Sulating latch ember on Said plunger noirinally 
extending from Said tube and latched to the 
other of Said terminals, a latch interposed be 
tween Said hinge and Said plunger, said tube 
biased for SWinging motion on Said hinge, a re 
silient contact on Said other terminal electrically 
Connected to Said fixed contact, and lineans for 
Islanually releasing Said plunger. 

3. A load break Switch including in combina 
tion a pair of Stationary terminals, an expulsion 
tube Open at each end and hingedly mounted on 
One terminal, a pair of arcing contacts, at least 
One of Which is beveled to extend the arc created 
On disengagement of Said contacts, said arcing 
contacts releasably held in engagement, to pro 
Wide an electrical circuit connecting said ter 
iminals, means including a Spring biasing one of 
Said COntactS towards disengagement fron the 
other of Said arcing contacts, a plunger siidable 
in Said tube and having one of said arcing con 
tactS movable theireWith and normally engaged 
With the other of Said contacts, an insulating 
latch member on Said plunger normally extending 
from Said tube and latched to the other of said 
terminals, a latch interposed between said hinge 
and Said plunger, a resilient contact on said 
other terminal electrically connected to said fixed 
contact, means for manually releasing said 
plunger, Said tube biased for Swinging notion on 
Said hinge, and a restoring means for resetting 
Said plunger to its original position with reference 
to the expulsion tube after said tube has been 
SWUIng OutWardly. 

4. A load break SWitch including in combina 
tion a pair of Stationary terminals, an expulsion 
tube open at each end and hingedly mounted on 
One terminal, an arcing contact fixed in said tube, 
Said fixed arcing contact comprising a metal 
sleeve inserted within the bore of said tube, said 
sleeve beveled at the end extending within said 
tube, a plunger slidable in said tube and having 
an arcing contact movable therewith and nor 
nally engaged with Said fixed contact, an in 
Sulating latch member on said plunger normally 
extending from Said tube and latched to the 
other of Said terminals, a latch interposed be 
tWeen Said hinge and Said plunger, spring means 
biasing Said plunger to separate said contacts and 
release Said insulating latch member, a resilient 
Contact on Said other terminal electrically con 
nected to Said fixed contact, means for mainually 
releasing Said plunger, said tube biased for swing 
ing notion. On Said hinge. 

5. A load break SWitch including in coniina. 
tion a pair of Stationary terminals, an expulsion 
tube open at each end and hingedly mounted on 
One terminal, an arcing contact fixed in said 
tube, Said fixed arcing contact comprising a retal 
sleeve inserted within the bore of said tube, said 
sleeve beveled at the end extending within said 
tube, a plunger slidable in said tube and having 
an arcing contact movable therewith and nor 
mally engaged with said fixed contact, an in 
Sulating follower plug affixed to said movable 
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contact, an insulating latch member integral with 
said follower plug normally extending from Said 
tube and latched to the other of said terminais, 
a latch interposed between said hinge and Said 
plunger, spring means biasing Said plunger to 
separate said contacts and release said insulating 
latch member, means for manually releasing Said 
plunger, said tube biased for Swinging motion 
on said hinge, and a restoring means for resetting 
said plunger to its original position with reference 
to the expulsion tube after said tube has been 
Swung out Wardly. 

6. A load break switch including in coilbina 
tion a pair of stationary terminals, ail expulsion 
tube open at each end and hingedly sounted 
on one terminal, an arcing contact fixed in Said 
tube, said fixed arcing contact comprising a 
metal sleeve inserted within the bore of Said tube, 
said sleeve beveled at the end extending Within 
said tube, a plunger slidable in Said tube and : 
having an arcing contact movable thereWith and 
normally engaged With Said fixed contact, Said 
movable contact beveled in opposed relation to 
the bevel of said fixed arcing contact, an insulat 
ing follower plug affixed to said inovable arcing 
contact, an insulating latch ineraber integral 
with said follower plug normally extending fron 
said tube and latched to the other of Said ter 
minals, a latch interposed between said hinge 
and Said plunger, Spring means biasing Said 
plunger to separate Said contacts and release 
said insulating latch member, means for man 
ually releasing said plunger, said tube biased for 
Swinging motion on Said hinge, and a restoring 
means for resetting Said plunger to its original 
position with reference to the expulsion tube 
after said tube has been SWung outwardly. 

7. A load break Switch including in combina 
tion a pair of stationary terminals, an expul 
Sion tube open at each end and hingedly mounted 
on One terminal, an arcing contact fixed in said 
tube, said fixed arcing contact comprising a 
metal sleeve inserted within the bore of said 
tube, Said sleeve beveled at the end extending 
Within Said tube, a plunger slidable in said tube 
and having an arcing contact movable therewith 
and normally engaged with Said fixed contact, 
an insulating follower plug affixed to said mov 
able arcing contact, the cross-sectional dimen 
Sions of said follower plug substantially iden 
tical to those of said movable arcing contact, 
Said cross-sectional dimensions being less than 
and in eccentric relationship to the bore diam 
eter of Said expulsion tube providing a constricted 
portion Substantially located where the arcing 
contacts are electrically connected and a rela 
tively Spacious arc expulsion passage oppositely 
positioned from said restricted portion, a latch 
interposed between said hinge and said plunger, 
Spring ineans biasing Said plunger to separate 
Said contacts, and means for manually releasing 
Said plunger, Said tube being biased for swinging 
motion. On Said hinge, and a restoring means for 
resetting said plunger to its original position 
with reference to the expulsion tube after said 
tube has been swung outwardly. 

8. A Switch adapted to be opened under load 
comprising two terminals, a switch blade for 
connecting and disconnecting said terminals, an 
auxiliary circuit breaker, including concentri 
cally related arcing contacts, at least one of 
which is beveled to extend the arc created on 
disengagement of Said contacts, said arcing con 
tacts releasably held in engagement to provide 
an electrical circuit in parallel with said blade 
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12 
and connecting said terminals, means includ 
ing a spring biasing one of said contacts towards 
disengagement from the other of Said arcing 
contacts, a latch means operated in conjunc 
tion with said SWitch blade releaseably holding 
said means inactive until a given time following 
movement of said Switch blade to open position 
thereby delaying disengagement of Said arcing 
contacts for a time Subsequent to opening of 
Said SWitch blade. 

9. In a Switch adapted to be opened under 
load comprising two terminals, a SWitch blade 
for electrically connecting and disconnecting 
said terminals by movement to closed and open 
position respectively, and means for moving Said 
Switch blade; an auxiliary circuit breaker nor 
mally in parallel circuit relation to said switch 
blade and adapted to carry the entire load for 
an interval after the Switch blade is moved to 
Open position, said auxiliary circuit breaker 
comprising in combination an arc expulsion tube 
open at each end, a pair of arcing contacts there 
in, Oile of Which is in fixed position and the 
other of which is movable in said tube longitu 
dinally of the axis thereof, an insulating fol 
lower plug affixed to said movable arcing con 
tact and of Substantially identical cross-section 
as that of Said movable arcing contact, the cross 
Sectional dimension of said follower plug and 
Said movable arcing contact being less than and 
in eccentric relationship to the bore diameter 
of Said expulsion tube providing a laterally con 
Stricted portion extending longitudinally of said 
tube and located substantially where the arcing 
Contacts are electrically connected and a lat 
erally relatively spacious arc expulsion passage 
extending longitudinally of said tube and po 
sitioned oppositely from said restricted portion, 
a slidably operated plunger means actuating said 
InOVable arcing contact to rapidly disengage said 
arcing contacts by movement thereof longitu 
dinally of Said tube after said switch blade has 
moved a given distance following movement to 
Open position, causing the arc to be extended 
and extinguished within said expulsion tube and 
the resulting gases expelled therefron, said 
plunger normally releasably held by a latch 
means Operating in conjunction with said switch 
blade. 

10. In a SWitch adapted to be opened under 
load comprising a terminal provided with a pivot 
Support, a second terminal, a switch blade piv 
oted on Said pivot support and adapted to en 
gage Said Second terminal, and means for mov 
ing Said Switch to open and closed positions; 
an auxiliary circuit breaker comprising in com 
bination an insulating tube, a fixed arcing con 
tact within said tube comprising a hollow metal 
sleeve having its arcing end beveled relative to 
the axis of Said tube and normally electrically 
connected With a movable contact affixed to said 
Second terminal, a movable arcing contact in 
Said tube having its arcing end beveled in op 
position to the beveled surface of said sleeve, a 
fiber follower plug of a cross-section dimension 
Substantially identical to said movable arcing 
contact and permanently attached thereto, said 
movable arcing contact and follower being ec 
centrically positioned relative to the axis of said 
tube, a plunger within said tube for actuating 
Said movable arcing contact longitudinally of 
Said tube, a Spring means biasing said plunger 
towards disengagement of said arcing contacts, 
a latch means operated in conjunction with said 
Switch blade for releasably holding said plunger 
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until a given time following movement of Said 
SWitch from open position, biasing means for 
moving said auxiliary circuit, breaker outwardly 
away from said second terminal after said 
plunger has operated, and atch means for re 
leasably retaining said auxiliary circuit breaker 
in electrical connection. With Said. Second ter 
minal until said Switch blade has moved a given 
distance from open position, said latch means in 
Sulated from Said arcing contacts and operated 
from Said plunger. 

11. A load break Switch including in combina 
tion a pair of stationary terminals, an expulsion 
tube open at each end and hingedly mounted on 
One terminal, a pair of arcing contacts therein, 
one of which is in fixed position and the other 
of which is movable in the tube, an insulating 
follower plug affixed to said movable arcing con 
tact, a Crescent-shaped arcing passage defined 
by the Outer Surface of said follower plug and the 
bore of Said tube, a plunger slidable in said tube 
and actuating Said nowable arcing contact, said 
movable contact being normally engaged with said 
fixed contact, a latch interposed between said 
hinge and Said plunger, Spring means biasing 
Said plunger to separate said contacts, a resilient 
contact on the other of said terminals electrically 
Connected to Said fixed contact, and releasable 
latching means for normally restraining said 
plunger from actuating said movable contact, said 
tube biased for Swinging notion on said hinge. 

12. In a load break Switch including a fixed 
sleeve-like member having an arcing contact por 
tion thereon, and a movable contact concentri 
cally related to said fixed contact, an expulsion 
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tube about both of said contacts, said fixed sleeve 
like COntact member having a Slotted portion 
rearwardly of its contact portion whereby eroded 
particles of metal attendant to arcing conditions 
are entrapped. 

13. In a load break Switch including a fixed 
sleeve-like arcing contact and a movable contact 
Concentrically related to said fixed contact, an 
expulsion tube about both of Said contacts, said 
contacts each beveled in opposed relationship 
with One another, said fixed sleeve-like contact 
having a Slotted polition rearwardly of and on a 
plane parallel to its bevel, said slot adapted to 
entrap eroded particles of metal attendant to arc 
ing conditions. 
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