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9. Claims. (Cl. 200-146) 

This 'invention relates to high voltage electric 
Switches of the type in which the main air break 
switch arm is supplemented by an arc Suppress 
ing device which makes possible the safe opening 
of the Switch under much heavier loads than 
otherwise. One purpose is to provide a Switch 
in:which the exposed innenbers are. Weatherproof 
and in which the Smaller high speed arc-Sup 
pressing members are adequately housed; an 
other purpose is to combine all these members. 
into: a compact and Simple-unit; another purpose 
is to provide an air break, Switch capable of 
closing as well as opening a high voltage circuit, 
many times: without serious deterioration; and 
other purposes will be evident from the speci 
fication and claims. 

In the drawings Figure 1. ShoWS in Small Scale 
aside-view of one form of Switch embodying this 
invention; Figure 2 in larger. Scale shows a croSS 
Section of the Swing end of the Switch arm; 
Figure 3 is a vertical cross Section of the hinge 
end of the switch arm; Figure 4 is a croSS Sec 
tion of the hinge-end of the SWitch arm on the 
line: 4-4 in Figure 3; Figures 5 to 10 inclusive 
are diagrams showing the operation of certain 
parts ShoWn in Figures 3 and 4. 
A base. supports, two Stationary insulator 

unitS.2, 3 and one rotative-insulator. unit 4 which 
is operable by crank 5. Crank. 6 is fixed to in 
Sulator unit; 4. and rod 7 connectS. crank 5 - With 
switch arm 8 which has many parts and which 
is pivotally mounted on hinge base 9 by hinge 
pin. O., Insulator. 2. Supports the main jaw. con 
tact, and the arcing: horn 2 which serves as 
an auxiliary contact, arm. Line connections are 
at 3. and 4. 
Switch arm 8 includes a box. 5 at , its hinge. 

end, a tubular, conducting arm. 6, an insulating. 
section 7 and a conducting arcing tip - 8 which 
cooperates with horn 2. Inside of the mem 
bers 6, 7, and 8, as shown in Figure 2, is a con 
ducting rod. 9 which has an insulation tip 20 
made of horn fibre or other suitable material 
and secured to rod - 9 by screw 2. In the fully 
closed position, shown in Figure 2, contacts 22, 22 
connect rod 9 with tip ; 8. The clearances 
around 9 and 20 are exaggerated in Figure 2 
for clarity. As made, the rod members - make. 
an easy slipfit inside the tubular members. Rod 
9: is connected. by flexible conductor 23, to rod : 

24. Rod .24 is pivotally, connected, as shown in 
Figure 3, to crank member 25 which is rotat 
able about shaft 26 from the fully, closed position 
shown in full lines to the fully open position 

5 

0 

5 

20 

25 

30 

35 

40 

45 

50 

2 
gives good electrical conductivity from rod 24 
to box 5. 

Hinge pin 0 is securely held, by set screws. 
or otherwise, against turning in base 9, but box 
5; turns freely about pin 0 as its pivotal hinge 

Support. Supported by pin 0, inside box. 5, and 
held stationary by set screws, or otherwise are 
two fixed arms 28, 29, which carry, respectively, 
two ratchets 30, 3 pivotally mounted on the 
free ends of arms 28, 29. Provision is preferably. 
made for adjusting the position of each of the 
ratchets and Suitable springs bias the ratchets 
to normal position. 
Shaft 26 is pivotally supported at the ends by 

bars 32, 33 and shaft 26, also supports collars 
34, 35 which are keyed to shaft 26 by keys 26a. 
and 26b, respectively, so that collars 34, 35 and 
shaft 26 form a single rigid rotatable member. 
A coil spring 40 is held at one end by crank. 25. 
and at the other end by collar 34, another, coil 
Spring 4 is held by crank 25 at one end, and 
by collar 35 at the other-end. Collar 34. has a 
dent 34a which is cooperable with ratchet 30, 
and collar. 35. has a dent 35a, which is cooperable 
with ratchet 3f. A pivotally mounted member 
36 includes, a pointed crank 36 a. and a ratchet. 
36b, and a similar member 37 includes crank 37a. 
and ratchet 37b. In the closed switch position 
ratchet. 30 holds. dent. 34a against.turning-as, the 
Switch starts to. open. In the open switch posi 
tion ratchet 3 holds dent 35a against turning. 
as the SWitch starts to close. Collar 34 has two. 
ratchet-releasing projections, 34b, 34c, which 
engage respectively, with cranks. 36a and 37a. 
Crank member 25, see Figure. 5, has two dents 
25a and 25b which are engageable by ratchet 36b, 
and two dents 25c, and 25d which are engageable. 
by ratchet 37 b. 
Opening operation is as follows: Figure 5 

shows that crank 25 is... held by 36b and 37b. 
against turning about the axis of shaft 26. But 
as crank 5 is turned and rod. T is moved, . box 
5 is rotated counter-clockwise, about hinge pin 
0. And, since ratchet 30 is stationary - it holds 

dent 34a against moving. With box. 5. There 
fore, as shaft 26 moves with box. 5, collar 34 
is forced to rotate. counter-clockwise about the 
axis of shaft 26. This turns shaft; 26 and collars. 
34, 35, while crank: member 25 is, held stationary 
by ratchet 365. Therefore coil spring 40, has its 
tension, increased and crank-25 is biased-counter 
clockwise. As this motion continues projection 
34b engages... crank 36a and rotates...it counter 
cloekwise, thereby forcing ratchet 36b out of en 

shown in dotted, lines. A flexible conductor 27.65 gagement with .25a. The parts. are then as 
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shown in Figure 6; but since 25 is strongly biased 
by spring 40, crank 25 is instantly rotated 
counter-clockwise until ratchet 36b engages With 
dent 25t and dent 25c is simultaneously engaged 
by ratchet 37b. Therefore crank 25 is again 
held stationary as to box 5. 
As crank 25 moves, conductor rod 9 is moved 

instantly away from contacts 22, 22 and through 
the small part of insulating section Where 
there is preferably a lining of horn fibre 39. The 
chamber inside of is vented by One Or more 
holes T. The insulation tip 20 is drawn inside 
the lining 39 and the arc caused by opening the 
circuit is quenched in the Small Space between 
tip 20 and lining 39. - 
When fully closed the current is carried by 

tubular arm f 6 and main contacts, but as the 
switch is being opened and a gap is formed be 
tween 6 and , then the current is transferred 
to the shorter air gap between horn 2 and tip i8. 
Therefore the entire current flows momentarily 
through rod (9, tip 8 and horn 2. The parts 
are so adjusted that dent 25a is released by 
ratchet 36b just as the tip 8 is at the position 
shown by dotted lines in Figure 1 and the gap 
between tip 8 and horn 2 starts to increase and 
so the increasing of the exterior arc aids in the 
quenching of the arc between members 20 and 
39. And the increasing air gap between tip 8 
and horn 2 prevents the reestablishment of the 
arc after it has once broken. Continued opening 
motion brings the parts to the position shown in 
Figure 7, and it will be noted that ratchet. 3b 
now has engaged dent 25c thereby holding crank 
25 in its fully opened position. 

Figure 8 shows the positions of members when 
the closing movements begin. Dent 35a is en 
gaged. With ratchet 3 and dent 25c is held by 
ratchet 3b. As the SWitch arm 8 rotates about 
shaft 0, the stationary ratchet 3 holds dent 
35a. So that collars 34 and 35 are rotated clock 
wise with shaft 26, thereby stressing spring 4. 
When projection 34c engages crank 3 a. it ro 
tates ratchet 37b clockwise and thereby releases 
it from dent 25c. This is shown in Figure 9, and 
instantly spring 4 rotates crank 25 clockwise, 
thereby moving rod 9 towards tip 8 and estab 
lishing metallic contact before the high voltage 
Of the circuit has established a damaging arc in 
Side insulating Section 7. In rotating crank 25 
clockwise, dent 25d. becomes engaged by ratchet 
3b, Stopping crank 25 in its fully closed position; 
and at the same time dent 25c is engaged by 
ratchet 36b. Further closing motion of switch 
arm 8 brings tubular arm 6 into engagement 
With jaWS , and separates dent 35a, from ratchet 
3. Figure 10 indicates the positions of these 
parts when fully closed. 
Meanwhile dent 34a has pushed past ratchet 

30, which first moves out of the way and then is 
Snapped back by its biasing Spring to its normal 
position shown in Figure 5, ready for the opening 
movements to be made. 
Adjustments are provided for springs 40, 4, so 

that When crank 25 is held by ratchets 36b and 
3b in either the fully closed or fully opened po 
sition, then the ratchet 30 or the ratchet 3 is 
engaged With its proper dent, as indicated in 
Figure 5 and Figure 8, respectively. It has been 
found advisable to have spring 40 and spring 4 
both under partial tension in normal positions, 
when the switch is either fully closed or fully 
Opened. Then When an operation occurs, ten 
sion on one spring is relaxed and tension on the 
Qther one is increased. The net results, however, 
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4. 
are just as described previously. Adjustments 
are also provided between arms 28 and 29 and 
their respective ratchets 30 and 3. But Such ad 
justments are omitted from the draWings for 
clarity. 

If desired, the closing spring 4f can be omitted 
together With Some of the aSSociated members, 
while still retaining spring 40 and its functions. 
And many other changes could be made by one 
familiar with the art without departing from the 
spirit and purposes of this invention. 
We claim: 
1. In an electric switch, a stationary contact 

and a stationary horn connected in Spaced rela 
tion therewith, a hinge pin and its mounting 
spaced away from said contact and a unitary 
switch arm rotatable about Said hinge pin; Said 
switch arm including a box member, an extend 
ed tubular main conductor arm cooperable With 
said stationary contact to form the main circuit 
which the switch opens and closes, a Smaller Con 
ductor movable longitudinally within the tubul 
lar main conductor arm, an arcing tip at the 
swing end of the switch arm cooperable With Said 
horn and with the said smaller conductor to form 
the secondary circuit which the Switch opens and 
closes, and arc suppressing means coordinated 
with said secondary circuit including an opening 
spring operable to move the said Smaller conduc 
tor at high speed as the SWitch is being Opened, 
and also including a closing Spring operable to 
move the said Smaller conductor at high Speed 
during the closing motion of the SWitch. 

2. In an electric switch, a Stationary contact, 
a stationary hinge pin in Spaced relation to Said 
contact, a box rotatable about said hinge pin 
and comprising part of a Switch arm, a tubular 
main conducting arm integral with Said box and 
extending to cooperate with said Stationary Con 
tact to form the main circuit Which the SWitch 
opens and closes, and carried by said tubular arm 
an arc Suppressing device which includes a Small 
conductor that is movable longitudinally and that 
is part of a secondary circuit within said tubular 
main arm, an arm fixedly Supported inside Said 
rotatable box by said stationary hinge pin, and 
a closing Spring inside said box to operate Said 
Small conductor at high Speed during the latter 
part of the closing notion of the SWitch. 

3. In an electric Switch, a stationary insulated 
jaW contact, a SWitch arm structure movable into 
and out of engagement with said contact; said 
Switch arm. Structure including a tubular main 
Conducting arm, a tubular insulating Section part 
ly Within the SWing end of said conducting arm 
and party extended beyond the end of said con 
ducting arm, a conducting arcing tip supported 
by the extended portion of said insulating Sec 
tion, a receSS inside the arcing tip coaxial with 
the Said tubular insulating Section, a conductor 
rod which has an extended end of insulating ma 
terial and Which extends through the said tubu 
lar conducting arm and the Said tubular insulat 
ing section and thereby makes electrical contact 
with Said arcing tip to form part of a secondary 
circuit which is Within the tubular main conduct 
ing arm, and With the extended end of insulating 
material housed in said recess, together with one 
Spring member operable when the switch is be 
ing opened to Withdraw the said rod Suddenly 
away from said arcing tip and simultaneously to 
move the Said insulating end of the rod to re 
place the conducting part of the rod within the 
Said insulating Section, and with a second spring 
member operable as the SWitch is being closed to 
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move the said rod at high speed to its circuit 
closing position. 

4. In an electric switch, a stationary contact, 
a hinge pin in spaced relation to said contact, a 
switch arm structure rotatable about the axis of 
said hinge pin, said switch arm structure includ 
ing an extended tubular conducting alim COOpel 
able with said stationary contact, to Open. Of 
close the main circuit through the SWitch, a 
rigid conductor rod which is movably contained 
within said tubular arm and which forms part of 
a secondary circuit therethrough, an Opening 
spring connected with said conductor rod, hold 
ing members to stress said opening Spring as 
switch arm starts to open, and releasing members 
to release said holding members when the SWitch 
arm has been opened a predetermined part of its 
travel, and a closing Spring connected with Said 
conducting rod, holding members to stress the 
said closing spring as the switch arm starts to 
close, and releasing members to release the Said 
holding members as the Switch arm completes a 
predetermined part of its closing travel. 

5. In an electric switch, a Stationary contact, 
a hinge pin in spaced relation to Said contact, a 
switch arm structure rotatable about the axis of 
said hinge pin, said switch arm Structure includ 
ing an extended tubular conducting arm COOper 
able with said stationary contact to Open or close 
the main circuit through the SWitch, a rigid con 
ductor rod movably contained Within Said tubu 
lar arm, a closing spring connected With Said rod, 
holding members to stress Said Spring as the 
switch arm starts its closing motions, and releaS 
ing members to release Said holding Inenbers 
When the Switch arm has been moved over a pre 
determined part of its closing travel. 

6. In an electric Switch, a stationary hinge Sup 
ported thereby a box member movably Supported 
by the hinge pin, an extended tubular SWitch arm 
integrally supported by the box member, said 
switch arm having three coaxial Sections, first, a 
main conductor tube secured to the box, second, 
an insulating section extending into and Sup 
ported by the swing end of the conductor tube, 
and third, a recessed conductor arcing tip Sup 
ported by the insulating section; a conductor rod 
having a flexible tip which is at least partly of 
metal, extending from the interior of the box 
member through the tubular SWitch arm to make 
contact with the conductor arcing tip; a Station 
ary main contact spaced away from the hinge pin 
and cooperable with the main conductor tube to 
open or close the main circuit through the SWitch, 
an auxiliary contact arm connected With but 
spaced away from the main contact, to make con 
tact only with the arcing tip of the SWitch arm; 
operating means, including an opening Spring, 
located within the box member and Operable aS 
the Switch is being opened to move the conductor 
rod instantaneously within the tubular arm after 
the main conductor tube has moved a Way from 
the main contact and while the conductor arcing 
tip is still adjacent to the auxiliary contact arm, 
together with means to rotate the box member 
about the hinge pin and thereby to operate the 
SWitch. 

7. In an electric SWitch, a Stationary hinge Sup 
ported thereby, a box member movably supported 70 
by the hinge pin, an extended tubular switch arm 
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integrally Supported by the box member, said 
switch arm having three coaxial sections, first, a 
main conductor tube secured to the box, Second, 
an insulating Section extending into and Support 
ed by the SWing end of the conductor tube, and 
third, a receSSed conductor aircing tip supported 
by the insulating Section; a conductor rod having 
a flexible tip which is at least partly of metal, 
extending from the interior of the box member 
through the tubular Switch arm to make contact 
With the conductor arcing tip; a Stationary main 
contact Spaced away from the hinge pin and co 
operable With the nain conductor tube to open 
Ol' close the main circuit through the Switch, an 
auxiliary contact airn connected with but spaced 
away from the main contact to make contact only 
with the arcing tip of the Switch arm; operating 
means, including a closing Spring located within 
the box member and Operable as the Switch is 
being closed to move the conductor rod instan 
taneously. Within the tubular arm as the tip close 
ly approaches the auxiliary contact arm, and 
thereby to close that part of the auxiliary circuit 
that is Within the tubular arm. 

8. In an electric SWitch, a unitary switch arm 
Which is movable between Open circuit and closed 
circuit positions and Which has one main circuit 
and one Secondary arc Suppressing circuit with a 
Contact making movable element, a closing spring 
Operable as the SWitch arm is being closed to bias 
the movable eleinent to Wards its closed circuit 
position, holding means to hold the movable ele 
ment in Open circuit position against the bias of 
Said Spring, and releasing means operable to re 
lease said holding means when the unitary switch 
arm has been moved from its open position over 
a predetermined part of its travel towards its 
closed circuit position. 

9. In an electric switch, a pivotally mounted 
Switch arm movable between open circuit and 
closed circuit positions, arc suppressive means 
Which are carried by Said arm and which in 
cludes a contact making movable element which 
is connected at one end with the Swing end of 
a rotatable crank member, a closing spring oper 
able to bias the crank member towards closed cir 
cuit position as the SWitch arm is moved towards 
closed circuit position, a dent on the crank men 
ber and a ratchet on a fixed adjacent pivot co 
Operable With said dent to hold the crank mem 
ber from being moved by the closing spring until 
the Spring has been stressed to a predetermined 
tension, and releasing means then operable to re 
lease the ratchet and allow the closing spring to 
turn the crank instantly to its closed circuit posi 
tion. 

WILLIAM. A. GUSSOW. 
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