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UNITED STATES 

2,039,5: 

PATENT OFFICE 
2,039,059 

CRCUIT. BEAEER, 

Herbert J. Crabbs, Wilkinsburg, as assignot to 
Westingholase Electre & Manufacturing Com 
pany, East Pittsburgh, Pa., a corporation of 
Pennsylvania 

Application October 1, 1934, Seria No. 24,900 
9 Caians. 

Miy invention relates to electrical Switching 
equipment and particularly to outdoor discon 
necting Switches for use with noderate and high 
voltage transmission circuits. 

Disconnecting Switches of this type are ordis 
narily used for isolating or sectionalizing pore 
tions of a distribution circuit, and their design 
presents a rather complex problem to the elec 
trical art. Usually such switches are mounted 
outdoors and are, therefore, subjected to very 
Severe weather conditions, especially in the north 
er States due to ice and sleet formation. In 
ordinary service, the switches are operated con 
paratively infrequently, and this, in combination. 
with their normal exposed condition provides a 
almost ideal condition for oxide and corrosion 
formation, 

In the interests of Safety, the Switches Irust, 
include means for positively locking the blades 
in the closed-eircuit position, in order that the 
blades shall not be blown open by the magnetic 
forces incident to abnormal overload conditions, 
Further, they must be capaple of reliable opera 
tion under the most adverse conditions without 
unduly Straining the supporting or actuating in 
Sulators. And lastly, to prevent welding of the 
contacts and undesirable heating of the cooper 
atting contact parts, the contact nechanism must 
include means for cutting through corrosion dur 
ing the circuit closing operation. 

In contrast to these exacting operational re 
quirements, commercially successful switches 
must be simple in design to facilitate maintenance 
Work and must be comparatively low in cost, due 
to the large numbers which are used on even a 
Small System. Most of the prior art devices have 
had to effect a compromise between operational 
characteristics and cost, and few of them have 
been entirely satisfactory. In my copending ap 
plications, Serial Nos. 697,611, 69,612 and 727,746, 
I have disclosed a switch which satisfactorily 
Ineets most of the above enumerated require 
Irents. Even this switch, however, has certain 
undesirable features and the principal object of 

5 the present invention is the overcoming of these 
difficulties. 
The disconnecting switch of my invention pref. 

erably utilizes a blade structure which includes 
two (or incre) blade members, at least one of 
which is nowable relative to the other, a means 
for Securing high contact pressure between the 
cooperating contact surfaces of the blade and 
contact means du ring the circuit closing opera 
tion, and a switch actuating means which, during 
the Switch closing operation, successively swings 

(C. 200-43) 
the blade structure into proximity. With the Coa 
operating contact, reans and the Inoves one of 
the blade members relative to the other in order 
to actuate the contact pressure securing means 
This arrangement makes possible a simple and 5 
comparatively inexpensive Switch which is ex 
tremely reliable in operation. The contacts may 
be caused to engage with a wiping action, and by 
proper design of the operating mechanism, the 
stresses induced in the operating member may be lo 
reduced to a very Small magnitude. Further, it 
is a simple matter, as pointed out in application 
Serial No. 246, to provide a Switch of this type 
with means for rigidly connecting the spaced inn 
Sulators in order to prevent the inducing of large 5 
cantilever stresses in either of those insulators 
when the switch is being moved to either the 
open or the closed circuit position, 

None of the previously developed Switches of 
this multiple blade type have been provided with 20 
means for positively controlling the movement of 
the blade assemblage during the circuit closing 
Operation, in the Wertical break Switches 
(shown in applications Serial Nos. 697,612 and 
727,746), this is not important, since the force of 25 
gravity would, in most instances, bias the blade 
members So as to aSSure that the circuit closing 
Operation. Would take place in two Successive 
steps. In the side break and in certain applica 
tions of the vertical break structures, however, 30 
it has been found desirable to provide a spring 
or other Eneans for biasing the blade elements to a 
Ward the oper circuit position in order to assure 
that the normal successive operation shall take 
place. Such a rangements, however, do not posin 35 
tively determine the relative positions of the now 
able elements of the switch during its operation, 
and if the blade assemblage strikes an obstruc 
tion, during the SWitch closing movement, the 
novable elegrets which actuate the contact: 40 
pressure Securing neas Will be noved relative 
to one another and will thereby prevent the blade 
ineans froS) engaging the cooperating contacts. 
In the present invention one linkage is utilized 
for Swinging the blade assenblage from one po- 45 
sition to the other, and a second linkage is uti 
lized for actuating the contact pressure Securing 
Kneans. 3y proper design of these linkages the 
closing Operation. Inay be positively controlled 
and the proper sequence of operation is posis 50 
tively assured, regardless of the position of the 
blade aSSemblage. Thus, the Switch blade can 
be has innered into position through an ice ob 
structio or the like "Without dange that the 
(QOperating contact portions cannot be engaged, 55 
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2 
because of premature operation of the contact 
pressure securing means. 
This linkage arrangement is applicable to other 

forms of switches and like equipment, and a fur 
ther object of my invention is to provide an in 
proved actuating mechanism for use with elec 
trical switches and similar devices generally. 
Another object of my invention is to provide 

an improved, simplified operating mechanism 
which shall be capable of effecting the actuation 
of the controlled equipment in two Successive 
steps, while at the same time permitting the use 
of a rotatable actuating member which moves 
at a substantially constant Speed. 
A further object of my invention is to provide 

an actuating mechanism for a multiple blade 
switch which shall include means for Swinging 
the blade assemblage from one position to the 
other and for moving one of the blade members 
relative to the blade assemblage, the tWO nove 
ments to take place in successive steps regard 
less of the position of the switch. 
These and other objects of my invention will be 

made more apparent by reference to the follow 
ing drawings and description, wherein I have par 
ticularly set forth the structural features of a 
preferred embodiment of my invention. Refer 

- ring to the drawings, 
Figure 1 is a side elevational view of a vertical 

brake disconnecting switch wherein are embodied 
the principal features of my invention, 

Fig. 2 is a plan view of the switch shown in 
Fig. , 

Fig. 3 is a fragmentary elevational view of the 
switch shown in Figs. 1 and 2, showing the rela 
tive position of the several elements during the 
initial stages of the switch opening operation, 

Fig. 4 is a view similar to Fig. 3, showing the 
position of the switch elements shortly before 
the blade has been moved to the fully Open po 
sition. 

Figs. 5, 6, and 7 are fragmentary perspective 
views showing various steps in the Switch Opening 
operation, and 

Fig. 8 is a fragmentary plan view showing cer 
tain of the details of the switch operating mech 
anism. 
The preferred embodiment of my invention il 

lustrated in the drawings is of the three-insulator, 
vertical break type. It includes a channel iron 
base , a pair of spaced insulators 3 and 5 rig 
idly supported upon the base , and a third in 
sulator 7 rotatably supported upon the base, 
through a bearing 9, in order to permit the actu 
ation of the switch. A metallic cap f is ce 
mented to the top of each of the three insulators. 
A jaw member f3 is supported upon the cap 
of the left-hand (Figs. 5 and 6) insulator 3; a 
cast double-crank member 5 is affixed to the 
cap member of the rotatable insulator , and the 
blade assemblage 7 is pivotally supported upon 
a U-shaped support member 9 affixed to the 
cap of the other stationary insulator 5. 
The jaw contact 3 comprises a flat central 

portion 2 for engaging the cooperating cap 
member if, and a pair of upstanding side mem 
bers 23, which have flared outer ends in order 
to facilitate the engagement of the blade assen 
blage with the jaw contact. The inner contact 
surfaces of one of the upstanding side members 
terminates in a toothed portion 25, which is 
adapted to cooperate with the blade means in 
order to permit the mechanical inter-connecting 
of the insulators 3 and 5 during the operation 
of the switch, and the inner contact surface 27 

2,089,059 
of the other member 23 is machined to an arcu 
ate form in order that it may engage the cooper 
ating portion of the blade means with a high 
pressure line contact. The central portion 2 
of the jaw terminates in a projecting section 29, 
cast integral therewith, which serves to Support 
one of the two switch terminals 3. 
The blade assemblage comprises a pair of 

tubular blade members 33 and 35 Which are 
joined together adjacent their outer end by a 
Iinkage, which comprises two parallel link men 
bers 37, one end of which linkage is pivotally 
joined to each of the blade members. At their 
inner end, the blade members are joined to 
gether by a second linkage, which comprises two 
similar link members 39, and thus take the form 
of a quadrilateral linkage. The Outer end of 
each of the blade members is provided with a 
contact portion 4, the one which is affixed to 
the inner blade member 39 having a toothed Sec 
tion 43 for cooperating with the toothed portion 
25 of the jaw 3, and the other contact portion 
being formed with a substantially flat contact 
surface 45 for cooperating with the other jaw 
contact portion 2. 
A Y-shaped support member 47 is brazed or 

otherwise rigidly affixed to the lower end of the 
inner blade member 33, and the bifurcated por 
tion of this member engages a pin 49 which serves 
to pivotally Support the entire blade assemblage 
upon the main U-shaped support member 9. A 
Somewhat similar Y-shaped member 5 is a fixed 
to the lower end of the outer blade member 35 and 
engages a pin 53 which serves to pivotally inter 
connect the outer blade member with one end of 
the links 39. The member 47 is provided with a 
pair of upstanding portions 55, cast integral 
therewith. These members are positioned so as 
to form a bell crank lever which is utilized for 
effecting the operation of the Switch. 
As is shown particularly in Figs. 2, 5, and 7, the 

disposition af the links 3 and 39 which connect 
the blade members at either end is such that the 
blades are skewed with respect to one another. 
This arrangement makes possible an extremely 
rigid structure and adds much to the reliability 
of Operation of the device. 
The Switch actuating mechanism proper com 

prises a pair of offset crank members 57 and 59, 
and a pair of link members 6 and 63 which serve 
to COnnect each of the crank members with one 
of the two blade members. As mentioned above, 
the crank members are cast integral with each 
other in the member fis which is rigidly bolted to 
the cap portion of the rotatable insulator 7, 
and the desired offset is. obtained (see Fig. 2) by 
angularly displacing the holes for the associated 
pivot pins 65 and 67 which operatively connect 
the cranks with the link members 6 and 63. 
Each of the link members engages its cooperating 
crank member, and the blade member which it is 
adapted to actuate through a universal joint 69, 
which is capable of accommodating itself to the 
normal relative movement of the several parts 
during the operation of the Switch. 
The quadrilateral linkage arrangement of the 

blade assemblage allows the outer blade member 
35 to be moved longitudinal with respect to the 
other blade member during the operation of the 
switch, and through the arrangement of the offset 
crank members 57 and 59 and the other elements 
of the actuating mechanism, the normal swing 
able motion of the entire blade assemblage is 
prevented, during the switch opening and during 
the Switch closing operation, while the desired 
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relative movement of the two blade members is 
being effected. By this means, the switch closing 
and the Switch opening operations are ooth caused 
to take place in two successive steps and, as will 
be described in some detail in Subsequent para 
graphs, the improved operation of the device is 
thereby made possible. The cranks 57 and 59 and 
the link members 6 and 63 which serve to con 
nect the cranks to the associated blades form a 
pair of toggle linkages, each of which is moved 
through its dead center position during the final 
stages of the circuit closing operation. Through 
this arrangement it is possible for the Switch op 
erating mechanism to exert extremely large forces 
during the normal Operation of the Switch without 
unduly stressing the insulator columns or other 
parts of the devices. 
The cooperating tooth portions 3 and 25 of the 

inner blade member 33 and the contact jaw 
are adapted to engage, during the switch closing 
operation, in such manner that the two spaced 
insulators 3 and 5 are rigidly interconnected, 
thereby distributing any stresses to which either 
insulator night be subjected equally between the 
two. A flat plate member 2, which is rigidly 
oted to the central insulator S serves to re 

chanically connect that insulator with the rotata 
Role insulator , the base portion 3 of the Crank 
assemblage 5, which is circular in outline and 
mounted concentric with the axis of rotation of 
the rotatable insulator , being adapted to ex 
tend through a suitable opening 5 formed in the 
plate G in order to provide a bearing surface 
therewith. The other switch terminal 3 is looted 
to the lower end of the plate . 
The combined effect of mechanically intercon 

necting the two spaced insulators 3 and 5 by the 
blade assemblage , and of the techanically 
connecting those two insulato's With the other 
end of the toggle actitiating linkage by the plate 
member 2, makes possible an all nost complete 
elimination of any cantilever stresses On the in 
sulator columns during the switch actuating 
operation. Danger of breakage of the insula 
tors is thus reduced to a minimum and the safety 
factor of the switch is raised very considerably. 
The switch is shown in the closed circuit posi 

tion in Figs. , 2 and 5. To oper the Switch, the 
rotatable insulator is turned in a counter clock 
Wise direction. This movement in Inediately 
causes the center of the pivot pin 65 which con 
nects the outer link 6 with the Outer Crank ner 
ber 5 to be moved from the dead center position 
shown in Fig. 2 to a position. Where it begins to 
effect, a longitudical pull up a the Outer blade 
member 35. The initial portion of this rotatable 
movement has no appreciable effect upon the 
other blade member 33 due to the fact that the 
center of the pivot pin 6 which connects the ix 
her link 63 with the he cent Gene S9 is 
being moved from an overcenter position through 
the dead center position. Thus, the effect of the 
initial portion of the switch opening operation is 
to move the outer blade member 35 longitudinally 
with respect to the inner blade Inenber 33, while 
holding that blade trenger and the glade assen 
blage as a whole substantially in the closed circuit 
position. The angular displacement of the 
granks and the arrangement of the linkages are 
so correlated, with respect to one another, that 
sufficient relative novement of the outer blade 
member 35 is effected to produce a disengagement 
of the cooperating contact Surfaces 5 and 2 of 
the contact portion i? and the avy 3, which 

5 Onally engage With a wiping action, and to 

move the outer ends of the two blade members 
sufficiently close together to effect the removal 
of all pressure from the cooperating toothed por 
tions 3 and 25. This position is illustrated in 
Figs, 3 and 6. 
As the Opening Operation progresses, the entire 

blade assemblage f is swung Out of engagement 
With the jaw 3, due to the fact that the passage 
of the center line of the pivot pin 37, which con 
nects the inner link 63 to the lower crank Inern 
ber 59, over the dead center position results in the 
producing of a tensioning force upon the parallel, 
Upstanding lever portions 55 which are formed in 
tegral with the support, it for the inner blade 
member, there upstanding portions acting sub 
stantially as a beli crank lever, While a very 
slight a count of relative novement of the blade 
Innenbers 33 and 35 Inay, take place during the 
Fernaining portions of the circuit opening opera 
tion, the effect of this movement is negligible, 
and as the angularity between the center line of 
the Switch and the cranks increases, this relative 
noverent becomes progressively ess. 
Figs. 3 and 6 illustrate the position of the 

blade meanbers innediately following the nove 
rent of the center of the inner pin 67 to the dead 
center position. It will be seen that the upper 
blade. Inenber has noved the desired amount, 
longitudinally with respect to the lower blade 
herber. And Fig. 4 illustrates the position of 

the blade and linkage members at a subsequent 
position during the circuit opening operation. In 
this view, the blade assemblage has been swung 
completely out of engage:Enent with the contact 
jaW. 
When the Switch is in the full open circuit, posi 

tion, the blade assenblage. is preferably moved 
to a Sustantially vertical position, this arrange 
Inent Eirianizing the stresses upon the several 
portioS of the actuating Erechanisa. 

During the Switch closing operation, the rota 
abie insulator is noved in a clockwise direction. 
The initial result of this novelinent is to ease the 
olade assenblage to be swung from the ful 
open circuit position to a position where the 
Outer end of each of the individual loadie re 
bers is in proximity to the Contact law 3. At 
this point, the toggle linkage which is formed 
by the inner crank Caernber 59 and the inner ink 
age Enenber 63 is adapted to be in the fully ex 
tended position, or practically in that position. 
Then, when the rotatable insulator is noved 
through the additional angle which is necessary 
to effect, the complete closing of the Switch, Su 
stantially no SWingable Inovelinent of the inner 
blade aenier 35 of the blade assemblage is 
produced. The toggle linkage formed by the 
oute crank member 5 and the outer link 6 does 
not, however, reach the extended position as soon 
as the inner linkage, and as: a result, during the 
final portion of the circuit cising operation, the 
outer blade member 35 is soved longitudiinally 
with respect to the inner blade nearer 33, while 
that member is held Substantially stationally, 

This longitudinal Rovernent causes the outer 
blade enber 35 to novelaterally with respect to 
the inner olade Renber 33 by virtue of the 
quadrateral linkage arrange Cert. The tootined 
tembers 25 and 43 are thus pushed into engage 
ment with each other, and the other contact por 
tions 2 and 45 are caused to engage with a high 
pressure wiping engagement. 
When the switch is in the closed circuit posi 

tion, the links 39 which pivotally join the two 
ladie Eine Inters at their outer ends are prefere 
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4. 
ably in a position which is at right angles to the 
axes of the blades, in order that no force shall be 
exerted by the linkage biasing the switch in either 
direction. The inner toggle linkage, which effects 
the Swingable movement of the blade assemblage, 
is in the overcenter position when the Switch is 
closed, and the rotatable insulator 7 is preferably 
against a stop. This arrangement, and the posi 
tioning of the outer toggle linkage in Substan 
tially the extended position when the switch is 
closed, serves to provide an effective means for 
latching the blade assemblage in the closed posi 
tion. 

Since the links 39 which pivotally join the blade 
members at their outer ends, are displaced Some 
distance from the point of engagement of the Con 
tact portions 4 with the jaw member 3, these 
links serve to form a fulcrum point for each of 
the two blade members. Thus, as the outer blade 
35 is moved longitudinally and laterally with re 
spect to the other blade 33 during the Switch 
closing operation, the resilience of each of the 
blade members is utilized for resiliently biasing 
the cooperating contact portions of the Switch 
into engagement with one another, each blade 
acting in substantially the manner of a simple 
crowbar type lever. This arrangement greatly 
reduces the cost of the Switch by allowing rigid 
contact portions to be utilized, and since a very 
considerable movement of the blade members may 
take place without effecting any substantial reduc 
tion in the contact pressure, the device is prac 
tically self-compensating for wear. If it is de 
sired that one of the blade members shall remain 
absolutely stationary while the other is being 
moved to effect the actuation of the contact pres 
sure securing means, it is possible to introduce a 
small amount of play into the operating linkages. 
Ordinarily, however, any inaccuracies in manti 
facture or any slight relative movement of the 
two blades will be taken up by the natural 
resilience of those members. 
The main crank means, as is shown particul 

larly in Figs. 2, 6 and 7, is cast with a pair of pro 
jecting lug members 79 which form a continua 
tion of the inner crank portion 59 thereof. This 
is done in order that the pin 6 which connects 
the inner tie member 63 to the inner crank men 
ber may be positioned at either side of the center 
line of the switch, thereby making it possible to 
operate the switch by rotating the rotatable in 
sulator 7 in either a clockwise or a counter clock 
wise direction. 
From the foregoing, it will be seen that I have 

disclosed the features of a new form of discon 
necting switch wherein a high contact pressure 
is secured between the cooperating contact Sur 
faces of the blade assemblage and the contact 
means through the provision of a multiple blade 
structure, one of the blade members being now 
able relative to the other (or others) in order 
to effect the actuation of the contact pressure 
Securing means. Further, I have disclosed an 
improved operating mechanism suitable for 
switches of this type which is provided with 
a single rotatable actuating member, and means 
movable to Successively cause the blade assemi 
blage to be swung from the open to the closed 
circuit position and to then cause one of thie 
blade members to be moved relative to the other 
in order to effect the actuation of the contact 
pressure Securing device. 
My improved, operating mechanism utilizes a 

pair of toggle linkages for effecting the Succes 
sive actuation of the blade and the contact 

2,039,059 
means, and it is so arranged that the movement 
of the blade assemblage and of the individual 
movable blade means is positively controlled at 
all times. Thus, any lateral movement of. the 
blades which might tend to prevent the free 
movement of the Switch to the closed circuit posi 
tion is positively prevented, and the need for 
any biasing means whatsoever is eliminated. 
Through this arrangement, the improved Switch 
which I have disclosed is capable of operating 
equally well in any position-vertically, horizon 
tally or inverted. 

In addition to the above, I have shown, in the 
preferred embodiment of my invention, how the 
novel principles disclosed may be utilized in a 
switch which is comparatively inexpensive to 
manufacture despite its great reliability in opera 
tion. Among the desirable features disclosed is 
the provision of an arrangement wherein the 
natural inherent resilience of the blades is uti 
lized for biasing the cooperating contact surfaces 
into engagement with one another, and an im 
proved linkage and crank assemblage which is 
extremely simple in design. 
While in the foregoing description the various 

portions of the switch have been specified as be 
ing mounted upon insulators, it is to be under 
St00d that the term "insulator' shall include 
insulators or any combination of such devices 
into a column or the like. In the claims the term 
"insulator column' has been used, and it is my 
desire that this shall include either a single in 
sulator or a multiplicity of insulators. 

In accordance with the patent statutes, I have 
disclosed, in the foregoing, the structural details 
of a preferred embodiment of my invention. It 
is to be understood, however, that many of these 
details are nerely illustrative, and the broad 
principles the invention may be applied to 
numerous other structures and to numerous de 
vices other than disconnecting switches. It is my 
intention, therefore, that the language of the 
accompanying claims shall be accorded the 
broadest reasonable interpretation, and that my 
invention shall be limited only by what is ex 
pressly stated therein and by the prior art. 

I claim the following as my invention: 
1. In an electric switch, a contact means, a 

pair of blade members for cooperating therewith, 

": W. 

at least one of said blade members being mov 
able longitudinally with respect to the other of 
Said blade members during the operation of said 
Switch, and actuating means for said switch, in 
cluding means operable during the circuit closing 
Operation to move both of said blade members 
into proximity with said contact means and to 
then move said one of said blade mennbers longi 
tudinally relative to the other of said blade mem 
bers, Said actuating means including means for 
positively determining the relative positions of 
Said blade members at all times during the opera 
tion of Said Switch. 

2. In an electric Switch, a single contact means, 
a pair of blade members for cooperating there 
with, at least one of said blade members being 
longitudinally movable relative to the other of 
Said blade members, and actuating means for 
Said Switch, including means operable during the 
circuit closing operation to move both of said 
blade members into proximity with said contact 
means and to then move one of said blade mem 
bers longitudinally with respect to the other of 
Said members, said actuating means including 
rigid means for positively determining the rela 
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tive gositions of said blade Inenbers during the 
operation of said switch. 

3. In an electric Switch, 2, single contact means, 
a pair of blade members for cooperating there: 
with, one of said blade Inernoei's being longitudi 
nally and laterally movable relative to the other 
of said blade members, and actuating means for 
said switch including means operable during the 
circuit closing operation to move both of said 
blade members into proximity with said single 
contact means and to ther move said one of Said 
blade members longitudinally and laterally rela 
tive to the other of Said bladenenbers, said long 
tudinal and said lateral movement causing the 
cooperating contact portions of Said contact 
means and said blade members to be moved into 
intimate engagement With One 2nother, said 
actuating means positively preventing Substan 
tial relative longitudinally or lateral movement 
of said blade members except when those men 
bers have been roved into proximity with Said 
contact means. 

4. In an electric switch, a contact means, a 
blade assemblage, including a pair of blade Ener 
bers, for cooperating with Said contact Iceans, 
at least one of said blade members being move 
able Irelative to the other of said blade Inernbers, 
means for supporting said blade assemblage for 
swingable movement from one position to the 
other, and actuating means for Said Switch in 
cluding means operable during the circuit clos 
ing operation to swing said blade assemblage 
into proximity with said contact means and to 
then move said one of Said blade members relan 
tive to the other while the said other blade men 
ber is held substantially stationary, Said actuat 
ing means including rigid means for positively 
determining the relative positions of said blade 
members at all times during the operation of 
said Switch. 

5. In an electic switch, a contact jaw, a pair 
of blade members, at least one of which is lon 
gitudinally and laterally nowable With respect 
to the other, for cooperating with Said contact 
jaw, and actuating means for Said Switch, iron 
cluding means operable during each circuit clos 
ing operation to successively nove said blade 
members into proximity with said contact jaw, 
and to then move said one of said blade men 
bers longitudinally and laterally relative to the 
other in order to effect an intinate engagement 
between the cooperating contact portions of Said 
jaw and said blade members, said actuating 
means positively preventing Substantial, relative 
longitudinal or lateral overent of said blade 
members except when those neaber's have been 
moved into proximity with said contact, Iaeans. 

6. In an electric Switch, a single contact neans, 
a pair of generally parallel blade Enenbers, at 
least one of which is longitudinally movable 
relative to the other, for cooperating with Said 
contact means, means for producing a high 
pressure engagement between the cooperating 
contact surfaces of Said blade members and Said 
contact means when said switch is in the closed 
circuit position, and actuating nears for said 
switch including a pair of crank members, means 
for mechanically connecting each of Said Crank 
members to one of said blade Inernbers, 2nd a 
single rotatable means for actuating both of Said 
crank members said crank members, said con 
necting Ireans, and said blade Enenbers being 
so correlated that, during each Switch closing 
operation, said blade inenbers are moved into 
proximity to said contact Ameans without Stalbo 

5. 
stantial relative longitudinal noverneat and are 
then moved longitudinally relative to One ans 
other to effect the actuation of said contact press 
Stre Securing neas. 

7. In an electric Switch, a single contact means, 
a blade assemblage, including a pair of generals 
ly parallel blade members, for cooperating with 
Said contact means, at least one of Said blade 
Inenbers being longitudinally movable relative 
to the other of said biade members, means for 
Supporting said blade assemblage for swingabe 
Ovement into and Out of engagement with 

Said contact means, and actuating means for 
Said Switch including a separate crank operated 
linkage for engaging each of said blade mem 
bers and a single rotatable means for actuating 
Said linkages, said linkages and said rotatable 
means being so correlated that, during each 
Switch closing operation, said blade assemblage 
is first SWung into proximity with said contact 
means, without Substantial relative longitudinal 
novernent of Said blade members, and then, 
while the other of said blade members is held 
Substantially stationary, said one of said blade 
members is moved longitudinally with respect 
to the said other blade member in order to ef. 
fect an intinate engagement between the co 
Operating contact portion of said blade members 
and Said contact means, said actuating means 
positively determining the relative positions of 
said blade members all times during the oper 
ation of the Switch. 

8. In an electric switch, a contact means, a 
pair of blade members, at least one of which is 
movable longitudinally relative to the other, 
for cooperating with said contact means, and 
actuating means for said switch, including a 
Separate toggle linkage for engaging each of 
Said blade members, said linkages being adapted 
to be in the collapsed position when said switch 
is in the normal open circuit position and being 
adapted to be moved to the extended position, at 
different times, during the switch closing opera 
tion, thereby causing both of said blade men 
bers to be moved substantially simultaneously 
into proximity with said contact means and 
then causing said one of said blade members 
to be Emoved longitudinally relative to the other 
blade member in order to effect an intimate en 
gagement between the cooperating contact por 
tions of Said blade members and said contact 
eaS, 

9. In an electric Switch, a contact means, a 
blade assemblage, including a pair of blade 
members for cooperating, with said contact; 
means, at least one of said blade members being 
novable longitudinally relative to the other of 
Said blade members, means for supporting said 
blade assemblage for swingable motion, and actu 
ating means for said switch, including a sep 
arate toggle linkage for operatively engaging 
each of Said blade members and a single ro 
tatable means for actuating both of said linkages, 
both of Said linkages being adapted to be in the 
collapsed position when said switch is in the 
open circuit position and being moved toward 
the extended position by said rotatable means 
during the closing operation of the Switch, and 
One of Said linkages being adapted, during the 
Switch closing operation, to reach the fully ex 
tended position before the other in order that 
said blade assemblage may be swung into prox 
inity with said contact means during the initial 
Stages of the Switch closing Operation and ther 
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6 
held in that position while said one of said 
blade members is moved longitudinally relative 
to the other, in order to effect an intimate en 
gagement between the cooperating contact posi 
tion of said blade members and said contact 
e8.S. 
10. In an electric switch, a single contact 

means, a pair of blade members, at least one of 
which is movable relative to the other, a linkage 
for connecting said blade members adjacent the 
end which engages Said contact means, and ac 
tuating means for said switch, including means 
operable during each circuit closing operation 
to move both of said blade members into proX 
imity with said contact means and to then 
move at least one of said blade members longi 
tudinally relative to the other of said blade mem 
bers, said relative longitudinal movement of Said 
blade members, effecting the actuation of Said 
linkage and thereby producing an intimate en 
gagement between the cooperating contact Sur 
faces of said blade members and Said contact 
means, said actuating means including means 
for positively determining the relative positions 
of said blade members at all times during the 
operation of said Switch. 

11. In an electric switch, a contact means, a 
pair of blade members for cooperating there 
with, at least one of Said blade members being 
longitudinally movable relative to the other of 
said blade members, means, including a link 
member pivotally joined to each of Said blade 
members adjacent the end which engages Said 
contact means, for causing a high preSSure en 
gagement between the cooperating Surfaces of 
said blade members and Said contact means 
When said switch is in the closed circuit position, 
and actuating means for said Switch, including 
means operable during each circuit closing op 
eration to move both of said blade member's into 
proximity with said contact means and to then 
move one of said blade members longitudinally 
relative to the other of said blade members in 
order to effect the actuation of Said pressure Se 
curing means, said actuating means including 
rigid means for positively determining the rela 
tive positions of said blade members at all times 
during the operation of said Switch. 

12. In an electric Switch, a unitary contact 
means, a blade assemblage, including a pair of 
blade members, for cooperating with Said con 
tact means, at least one of Said blade members 
being movable relative to the other of Said blade 
members, means for Supporting Said blade as 
semblage for swingable movement from One po 
sition to another, means, including a link mem 
ber pivotally joined to each of said blade mem 
bers adjacent the end which engages said con 
tact means, for causing a high pressure engage 
ment between the cooperating surfaces of Said 
blade members and said contact means when Said 
switch is in the closed circuit position, and ac 
tuating means for said Switch including means 
operable during the circuit closing Operation to 
swing said blade assemblage into proximity with 
said contact means and to then move Said. One of 
said blade members relative to the other, while 
the said other blade member is held Substantially 
stationary, in order to effect the actuation of 
said pressure securing means, Said actuating 
means positively determining the relative posi 
tions of said blade members at all times during 
the operation of Said Switch. 

13. In an electric Switch, a unitary contact 
means, a pair of blade members for cooperating 

2,089,059 
therewith, at least one of said blade members 
being longitudinally movable relative to the 
other of said blade members, means, including a 
link member pivotally joined to each of said 
blade members adjacent the end which engages 
said contact means, for causing a high pressure 
engagement between the cooperating surfaces 
Of Said blade members and Said contact means 
When said Switch is in the closed circuit posi 
tion, and actuating means for said Switch includ 
ing a separate linkage for engaging each of 
said blade members, said linkages being so cor 
related that, during the switch closing operation, 
Said blade members are moved substantially si 
multaneously into proximity with said contact 
means and then Said one of said blade members 
if moved longitudinally relative to the other of 
Said blade members in order to effect an intimate 
engagement between the cooperating contact 
portions of Said blade members and said contact 
leaS. 
14. In an electric Switch, a unitary contact 

means, a blade assemblage, including a pair of 
blade members, for cooperating with said con 
tact means, at least one of Said blade members 
being longitudinally movable relative to the 
other of Said blade members, means for support 
ing Said blade assemblage for Swingable motion, 
means, including a link member pivotally joined 
to each of said blade members adjacent the end 
which engages Said contact means, for causing 
a high pressure engagement between the coop 
erating surfaces of said blade members and said 
contact means when said switch is in the closed 
circuit position, and actuating means for said 
Switch including a separate, crank operated link 
age for engaging each of said blade members and 
a common rotatable means for actuating said 
linkages, said linkages and said rotatable means 
being so correlated that, during each switch 
closing operation, Said blade assemblage is 
Swung into proximity with said contact means, 
without Substantial relative movement of said 
blade members, and then, while the other of 
Said blade members is held substantially station 
ary, Said one of Said blade members is moved 
longitudinally with respect to the said other 
blade member in order to effect the actuation 
of said pressure securing means. 

15. In an electric Switch, a pair of spaced in 
Sulator columns, conducting means mounted on 
each of Said columns, a movable blade assem 
blage, including a pair of blade members, for 
bridging said conducting means to provide an 
electrical circuit therebetween, and actuating 
means for moving said blade assemblage to the 
open and to the closed circuit position, said blade 
assemblage and said conducting means including 
COOperating means Operable to rigidly intercon 
nect said insulator columns so as to prevent rela 
tive movement therebetween during at least a 
portion of the circuit closing operation, at least 
one of Said blade members being movable longi 
tudinally relative to the other during the circuit 
closing Operation to effect the operation of said 
interconnecting means, said actuating means in 
cluding means operable during the circuit clos 
ing operation to move both of said blade mem 
bers into proximity with said contact means and 
to then move Said one of said blade members 
longitudinally relative to the other of said blade 
in embers, Said means positively determining the 
relative positions of Said blade members at all 
titles during the operation of said Switch. 
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6. In an electric switch, a pair of spaced in 

sulator columns, conducting means mounted on 
each of said columns, a movable blade assem 
blage, including a pair of blade members, for 
bridging said conducting means to provide an 
electrical circuit therebetween, and actuating 
means for moving said blade assemblage to the 
open and to the closed circuit position, Said blade 
assemblage and said conducting means including 
cooperating toothed members, capable of accom 
modating themselves to a considerable amount of 
relative movement of said insulator columns, for 
rigidly interconnecting said insulator columns 
so as to prevent relative movement therebetween 
during at least a portion of the circuit closing 
operation, at least one of said blade members be 
ing movable relative to the other, during the cir 
cuit, closing operation to effect the engagement 
of said cooperating toothed members, said a,c- 
tuating means including means operable during 
the circuit closing operation to move both of Said 
blade members into proximity with said contact 
means and to then move said one of Said blade 
members relative to the other of Said blade. 
members, said means positively determining the 
relative positions of said blade members at all 
times during the operation of said Switch, 

17. In an electric switch, a pair of Spaced in 
sulator columns, conducting means Supported 
upon one of said columns, a blade assemblage, 
means for supporting said blade assemblage upon 
the other of said columns for SWingable movement 
into and out of engagement with Said contact 
means to close and to open the electrical circuit 
through said switch, and actuating means for 
moving said blade assemblage to the open and 
to the closed circuit position, said blade assen 
blage and said conducting means including co 
operating means operable to rigidly intercon 
nect said insulator columns so as to prevent rel 
ative movement therebetween during at least a 
portion of the circuit closing operation, at least 
one of said blade members being movable rela 
tive to the other during the circuit closing opera 
tion to effect the operation of said interconnect 
ing means, and actuating means for said switch 

7 
including a plurality of cooperating linkages so 
arranged and SO correlated that, during the 
Switch closing operation, Said blade assemblage 
is swung into proximity with Said contact means 
and then said one of Said blade members is noved 
relative to the other of said blade members in 
order to effect the operation of said interconnect 
ing means, said linkages positively determining 
the relative positions of Said blade members at 
all times during the operation of said switch. 

18. In an electric switch, a contact means, a 
blade assemblage which includes a pair of blade 
members and which is movable between two ex 
treme positions for cooperating therewith, at 
least one of Said blade members being movable 
longitudinally relative to the other blade member 
during the operation of said switch, and actuat 
ing means for Said Switch, including means oper 
able successively to move said blade assemblage 
from one position to the other and to then cause 
relative longitudinal movement between said 
blade members, said actuating means positively 
controlling the movement of said blade assemi 
blage and the relative positions of said individ 
ual blade members at all times, in order that the 
movement of said blade assemblage and the rela 
tive movement of said blade members shall take 
place in Successive steps. 

19. In an electric switch, a contact means, a 
blade assemblage, including a pair of blade mem. 
bers, for cooperating with said contact means, 
at least one of Said blade members being mov 
able longitudinally relative to the other of said 
blade members, means for supporting said blade 
assemblage for SWingable movement into and out 
of engagement with said contact means, and ac 
tLating means for Said Switch including means 
Operable successively to Swing said blade assem 
blage from One position to the other and to then 
move Said one of Said blade members longitudi 
nally relative to the other, said actuating means 
positively determining the relative positions of 
said blade members at all times during the oper 
ation of said Switch. 
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