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UNITED STATES PATENT OFFICE 
2,273,069 

DISCONNECT:TNG SWATC 

Allen M. Rossman, Wilmette, . 
Application August 23, 1937, Serial No. 160,520 

(Cl. 200-48) Claims. 

This application is a continuation in part of 
my pending application, Serial No. 97.541, filed 
August 24, 1936, nCW Patent 2,218,554 dated Oc 
tober 22, 1940. 
The present invention relates to electric dis 

Connect SWitches and more particularly to air 
break disconnect switches as distinguished from 
the oil immersed type. It is one of the objects 
of the present invention to provide an air break 
disconnect switch which will be exceedingly com 
pact and which will require a minimum amount 
of Space for the movement of the movable con 
tact making member from its circuit closed to its 
circuit open position, and which will require a 
mininuin clearance Space for the switch when 
the movable element thereof is in its alternate 
positions. 
The teachings of the present invention are par 

ticularly applicable to switches for use in me 
dium-high Voltage power Systems. The princi 
ples of the present invention are also particu 
larly applicable in sub-stations, particularly sub 
stations of the enclosed type. The design of air 
break disconnecting switches heretofore used in 
electric Sub-Stations has been such as to require 
a good deal Of Space. In accordance with the 
teachings of the present invention the discon 
necting Switch is so constructed and arranged 
that the blade moves in such a way as to require 
a minimum clearance space as it travels from 
its switch closing position to its switch open po 
sition. This result is accomplished by construct 
ing the blade and part of the actuating means 
therefor so that the movable switch element in 
effect telescopes upon itself as it moves to its 
Switch open position. Because of this switch 
structure it is possible to make a large part of 
the enclosed switchgear as a complete unit which 
can be shipped from the factory fully assembled. 
In the preferred form of switch of the present 

invention the blade or contact making member 
is of the type which moves in a straight line be 
tWeen its alternate positions. The contact mak 
ing member is movably mounted on a movable 
carriage and is SO COEanected to the carriage that 
n:hovement of the carriage in a straight line causes 
a like movement of the blade or contact making 
member at double the carriage speed. In one 
form of this invention the carriage comprises 
essentially a Wheeled frame mounted on the 
SWitch Supporting structure and carrying a 
switch blade, stitable gearing being arranged be 
tween the carriage, the stationary switch struc 
ture, and the blade so that upon movement of 
the carriage with respect to the stationary struc 
ture the blade moves with the carriage, and the 
gearing also imparts a movement to the blade 
With respect to the carriage so that the total 
movement of the blade is twice that of the car 
riage itself. In one embodiment of my invention 
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the gearing between the movable contact making 
member, the carriage, and the stationary por 
tion of the SWitch comprises one or more rollers 
and neans cooperating With the rollers, the 
blade, and the stationary structure for moving 
the blade With respect to the carriage in response 
to movement of the carriage. This means may 
comprise a belt looped around a wheel or pulley 
carried by the carriage and connected at One 
place to the stationary structure and at another 
place to the contact making structure so that 
upon movement of the carriage and correspond 
ing movement of the wheel or pulley around 
Which the laminated belt is wound, the belt moves 
the contact making member with respect to the 
carriage. The belt may comprise a stack of ex 
ceedingly thin laminations of copper strips, say 
each of a thickness of approximately 0.005 inch, 
the stack being built up to a sufficient thickness 
to carry the current for which the switch is de 
signed. The laminated belt, therefore, consti 
tutes a means for carrying the current from one 
Stationary switch terminal to the switch blade 
or SWitch contact making member without sliding 
Contacts So that the Only sliding contact in the 
SWitch is between the movable contact making 
member and the stationary contact that is en 
gaged thereby in the SWitch closed position. 
Where the current carrying capacity of the 
SWitch is so great as to require an inordinately 
thick stack of laminations to carry the requisite 
Current there is provided a plurality of laminated 
belts, each of which carries a fraction of the 
total Switching current, thereby maintaining the 
resiliency of each belt to flexing. 
The rollers, which constitute a part of the 

gearing between the movable carriage, the sta 
tionary structure and the contact making mem 
ber, also constitute the means for holding the 
laminated conductor that extends from the cir 
cuit to the switch blade, taut. The circuit from 
One SWitch terminal to the movable switch elle 
ment is extended to the laminated belt at the 
point where the belt is permanently connected 
to the stationary structure, and thence the cur 
rent divides through the belt, half of it flowing 
in One direction and half in the other, to the 
point where the belt is connected to the movable 
contact making member, the equal division be 
ing obtained because the two paths have sub 
stantially the same resistance and inductance. 

It is another object of the present invention 
to provide a Switch of the above mentioned chair 
acter wherein most of the metal elements of the 
switch are of standard structural shapes so that 
the parts for assembling a switch can be readily 
obtained without the need of making special pat 
terns, castings, or the like. 
The attainment of the above and further ob 

jects of the present invention will be apparent 
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from the following specification taken in con 
junction with the accompanying dra Wings form 
ing a part thereof. 

In the dra Wings: 
Figure 1 is a longitudinal Sectional View of a 

horizontally movable disconnect SWitch con 
structed in accordance with the teachings of the 
present invention, with certain of the parts broken 
away to illustrate the interior of the SWitch; 

Figure 2 is a sectional view taken along the 
line 2-2 of Figure 1: 

Figure 3 is a sectional view taken along the 
line 3-3 of Figure 1; 

Figure 4 is a fragmentary sectional view 
through one of the supporting wheels of the 
carriage of the disconnect SWitch; 

Figure 5 is a fragmentary view taken along 
the line 5-5 of Figure 4; 

Figure 6 is a diagrammatic view of the SWitch 
in its open position; 

Figure 7 is a diagrammatic view of the SWitch 
in its closed position; 

Figure 8 is a top plan view illustrating an 
alternate construction, a portion thereof being 
omitted and other parts being broken a Way in 
order more fully to illustrate the construction; 

Figure 9 is a side view of the switch shown 
in Figure 8, with certain of the parts omitted; 

Figure 10 is a fragmentary sectional view taken 
along the line O-O of Figure 9; 

Figure 11 is an enlarged fragmentary Sec 
tional view showing a portion of the movable con 
tact making member in engagement With the sta 
tionary contact member of the switch of Figures 
8 and 9; 

Figures 12 and 13 are views corresponding, 
respectively, to Figures 8 and 9, and showing an 
alternate construction; and 

Figure 14 is a sectional view taken along the 
line 4-4 of Figure 13. 

Reference may now be had more particularly 
to Figures 1 to 7, inclusive, which illustrate one 
embodiment of a switch constructed in accord 
ance with the present invention. The Switch 
shown in Figure 1 is adapted to be mounted in a 
switchgear such as is shown, for instance, in my 
aforesaid pending application, Serial No. 97.541 
The switch comprises a tubular body which ex 
tends through a hole in the wall of the SWitch 
gear and is secured to the Wall of the Switch 
gear. The switch is indicated in general by the 
reference numeral and is adapted to extend 
through and be mounted on the rear Wall of a 
bus compartment, a fragmentary portion of which 
rear Wall is indicated at 2 in Figure 1. In One 
end of the tubular body of the switch is mounted 
a stationary contact, and in the other end is 
mounted a carriage that supports a movable (On 
tact that is movable horizontally Within the tube 
into and out of engagement with the stationary 
contact. The Outer supporting casing is cylin 
drical and is made of suitable insulating ma 
terial. The supporting casing comprises an inner 
tube of insulation 3 in the forward end of which 
is secured a conducting bar 4 by means of Suit 
able screws or the like 5 that terminate flush 
with the outer periphery of the tube 3. An in 
termediate tube of insulation 6 fitS Snugly Over 
the tube 3 and covers the ends of the Screws 5 
that hold the conducting bar 4 in position. Ater 
minal 7 is bolted to the forward end of the Con 
ducting bar 4 and is adapted to have a circuit 
conductor bolted or otherwise secured thereto. 
A movable member of copper or other high con 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

2,273,069 
ducting material in the form of a tube 0, longi 
tudinally slit at the top, is Supported Within the 
insulating tube 3 on two pairs of rollers and 
f2 so that the movable member O can ride for 
Ward and backWard Within the tube 3. The rear 
end of the movable member carries a COpper ring 
4. Within which are bound a series of Spring con 

tact fingers 5 which are clamped in place by a 
ring 6. The fingers 5 constitute the female 
contact of the SWitch. The ends of the fingers 
5 are pressed inwardly by coil springs 8 and 
9 so that the female contact firmly grips the 
male contact. A plate 20 closes the for Ward end 
of the movable member 0. 
A movable carriage is mounted Within the 

movable member 0. The carriage comprises a 
pair of pulleys 22 and 23 secured together on 
their opposite sides by tie bars 24 which main 
tain the pulleys a fixed distance apart but per 
mit free rotary motion of the pulleys. A lami 
nated endless copper belt 25 is Wound around the 
pulleys 22 and 23. The belt is made of a large 
number or stack of exceedingly thin laminations 
of copper or the like, so that the belt is exceed 
ingly flexible. The belt is welded to the member 

at 28 and is welded to the bar 4 at 29. The 
points 28 and 29 are spaced apart a distance 
Substantially equal to half the entire length of 
the belt 25 so that when current flows through 
the belt from the point 29 to the point 28 it flows 
over two paths in parallel and of Substantially 
equal resistance and inductance. The carriage, 
including the pulleys 22 and 23 and the tie bars 
24, may be advanced or retracted by pulling on 
an insulating rod 30 that is connected to the 
for Ward end of the pulley tie bars 24. Belt and 
pulley guides 26 are secured to the tube 0 for 
guiding the carriage. As the carriage moves for 
Ward, the point 29 remains stationary, being 
Welded to the stationary bar 4 and therefore the 
pulleys 22 and 23 roll in a counter-clockwise 
direction. Within the belt. The belt thus moves 
the tube 0 forward since the point 28 on the belt 
is Welded to the tube 9. It is apparent from the 
construction thus far described that the speed of 
travel of the tube it will be just twice the speed 
of travel of the carriage within the tube. The 
female contact carried at one end of the tube ?o 
is thus moved rearwardly within the tube 3 until 
it engages a stationary contact 35 mounted in the 
rear of the tube 3. An electrical connection is 
thus established between the terminal 7 and the 
contact 35, said connection extending from the 
terminal T, through the conductor bar 4, to the 
point 29 where the laminated belt 25 is welded 
to the bar 4, thence in opposite directions along 
the belt 25 to the point 28 where the belt is 
welded to the tube (), thence by Way of the tube 
30, to the female contact 5, which is in engage 
ment with the male contact 35. It is to be noted 
that the flexible connection between the female 
contact 5 and the stationary bar 4 is taut at all 
times, and there is no sliding connection between 
the female contact and the terminal of the 
Switch. In this disconnecting SWitch the only 
sliding engagement is the One between the male 
and female contacts. The pulleys 22 and 23 hold 
the belt 25 in its normal shape at all times, fix 
the minimum diameter around Which the belt is 
bent or flexed, and a SSist in keeping the movable 
contact member in a straight line path of travel, 
and assist driving the tube forward and back 
Ward. 
At the rear of the bar 4 there is provided a 

similarly shaped bar 37 of insulation, in align 





4. 
tions, as may be seen from Figure 9, the studs 
being arranged in horizontally extending rows 
vertically spaced from one another. The stacks 
of laminations 95 and 96 are slit between the 
rows of studs, as indicated at 90, to improve 
the resiliency of the stacks. 
Each of the contact studs is secured to the 

laminations in a manner illustrated more fully 
in Figure 11. For that purpose the group of 
laminations 96 are clamped together and drilled 
and tapped to receive the threaded end of a 
contact stud 99. The stack of laminations is 
then heated adjacent the tapped hole and the 
threads are then tinned. While the stack of 
laminations is still hot and the tin still plastic, 
the stud 99 is threaded through the treads in 
the tapped hole in the stack of laminations 96 
so that it extends through the stack of lamina 
tions, as illustrated in Figure 11. Thereafter 
upon cooling of the tin or solder, a firm electrical 
engagement is had between the stack of lamina 
tions and the contact stud 99. Each Stud 99 
extends freely through an Oversized hole in the 
keeper 98. The springs 97 maintain the stacks 
of laminations and the contact studs in their 
extreme outer position with respect to the keeper 
98. When the blade is moved into engagement 
with the stationary contact member, the studs 
99 are forced inwardly a small amount, and the 
Springs 97 maintain a firm electrical engagement 
between the contact studs and the stationary 
contact. The contact making ends of the studs 
99 are silver plated to increase the conductivity 
between the studs and the stationary Switch 
contact. 
The Stationary contact of the Switch is 

indicated at Oil and comprises two prongs out 
wardly flared at their end to receive the contact 
studs 99. As the SWitch is actuated to its closed 
position, in a manner to be presently set forth, 
the contact studs move between the prongs of 
the stationary contact 0 and are forced in 
wardly a slight amount against the action of the 
springs 97. Each pair of contact studs has an 
individual spring 97, there being sixteen Such 
Springs in the Switch illustrated in Figures 8 
and 9, so that each spring maintains its in 
dividual pressure against the associated pair of 
contact Studs and thereby maintains the asso 
ciated pair of contact studs in firm pressure en 
gagement with the stationary contact member. 
Due to the extreme resiliency and flexibility 
of the stacks of laminations 95-96 there is suf 
ficient give or flexibility in the stack of lamina 
tions betWen adjacent contact studs to permit 
each spring 97 to force its associated contact 
studs into firm pressure engagement With the 
stationary contact 0, without regard to the 
action of any of the other contact studs. 
An explanation will now be given of the mode 

of operation of the switch illustrated in Figures 
8, 9 and 10. Upon rotation of the insulator 52 
by turning of the crank 54, the crank 58 is 
turned, thereby actuating the link 93 to move 
the carriage 62 rearwardly between the channel 
frame 60-6. The four rollers or pulleys 68 
thus ride in the channels and cause the two 
belts to roll and thereby impart longitudinal 
motion to the Switch blade 63, the blade moving 
at twice the speed of the carriage, and thereby 
moving exactly twice the distance that the car 
riage moves. When the contact making struc 
ture engages the prongs of the contact 0 each 
of the contact studs 99 is moved inwardly a small 
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2,273,069 
amount by the prongs O against the pressure 
of the Springs 97 as previously set forth, and 
the contact studs thereby establish firm pres 
Sure engagement with the prongs Ol. The 
Switch opening movement is exactly the reverse 
of the SWitch closing movement above set forth, 
as Will be apparent from the description thus 
far given. 

Reference may now be had more particularly 
to the Switch shown in Figs. 12, 13 and 14. Here, 
as in the switch of Figure 9, there is provided 
a grounded base 50, a stationary contact sup 
porting insulator 5 and a pair of insulators 52 
and 53 for supporting and actuating the mov 
able contact making member, of which the in 
sulator 52 is mounted for axial rotation by means 
of a crank 54, as in the switch of Figure 9 pre 
viously described. The switch of Figure 13 is 
of lesser width than in the switch of Figure 9. 
The rotary insulator 52 and the stationary in 
Sulator 53 are joined by a bracing plate 20 
Which is rigidly bolted to the insulator 53 and 
which is connected to the insulator 52 by means 
of a bearing, like the bearing 56 of Figure 10, 
whereby the insulator 52 may rotate axially 
With respect to the bracing plate 20. The brac. 
ing plate 120 has a vertical plate (2 bolted or 
otherwise rigidly Secured to the plate 20 at one 
longitudinal edge thereof, as is apparent from 
Figures 12 and 14. An inwardly facing longi 
tudinally extending channel bar 23 is suitably 
bolted to the plate 2? adjacent the top thereof. 
The channel 23 constitutes a guideway for one 
Side of a laminated conducting belt, to be here 
after described, and also a support for one side 
of the movable carriage. Along its forward 
edge the bracing plate 20 has a plurality, in 
this instance three, of standards 25 secured 
thereto, each of which standards supports a 
roller 26 at its upper end, the rollers being 
SWiveled to turn freely about their axes on the 
Standards 25. 
The blade actuating carriage is indicated at 
30 and comprises upper and lower horizontal 
longitudinally extending bars 3 and 32 that 
Support pulleys or rollers 34 and 35. The 
SWitch blade or element which carries the con 
tact making structure comprises an I-beam 38. 
The rollers 34 and 35 ride between the flanges 
of the channel 23 and between the inwardly 
directed flanges of the I-beam 38. The rollers 
26 ride between the outwardly directed flanges 
of the I-beam 38. 
A laminated copper conductor 40, consisting 

of exceedingly thin continuous strips of copper 
each of a thickness of about 0.005 inch, is secured 
to the outside of the plate 2 and extends 
through a slot 42 in the plate 2? and in the 
channel 23, to the inside of the channel where 
it is divided in two. Half of the laminations, 
indicated at 43, pass rearwardly in the trough 
of the channel 23 and around the pulley 34, 
while the other half f 44, extend forwardly in the 
trough of the channel 23 and around the pulley 
35, thence the two groups of laminations 43 
and 44 extend in the inner trough of the I-beam 
38 to a slot 47. Here the groups of lamina 

tions are again joined and then they extend to 
gether forwardly, within the outer trough of the 
I-beam 38, as indicated at 48, to a contact 
making head f49 that is secured to the forward 
end of the I-beam 38. The rollers 126 press the 
stack of laminations 48 firmly against the I 
beam 36. A female contact making member 50 
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is secured to the forward end of the contact mak 
ing head 29 and in good electric engagement 
With the end of the stack of laminations 48. 
The female contact making member cooperates 
with a male or stationary contact 5 that is 
mounted on the stationary insulator 5 and in 
proper conductive relationship to a bus 52 or 
other Suitable Switch terminal. 
The Switch is actuated by means of a spur gear 

55 that is rotated by rotation of the insulator 
52, said gear being rigidly secured to a Spindle 
carried by the head of the insulator 52 and ex 
tending through a suitable rotary bearing in the 
manner illustrated in Fig. 10, for example. The 
gear 55 meshes with a similar gear 56 carried 
on the bracing plate 20. A crank arm 57 is se 
cured to the gear 55 and is rotated thereby, the 
crank arm actuating a link 58 which is pivoted 
at one end to the crank arm and at its opposite 
end to the bar 32 of the carriage 30. 
The operation of the Switch is as follows: 

Upon rotation of the insulator 52 by the crank 54 
the gear 55 turns the gear 56, which turns the 
crank 57 to actuate the link 53 to move the 
carriage f38 forward. As the carriage moves 
forward, the rollers 34 and 35 are moved for 
Ward bodily and thus rotate in a direction coun 
ter-clockwise as seen in Figure 12, so that the 
roller 34 rolls forward on the belt 43 while the 
roller 35 rolls forward on the belt portion 44 
and move the top portion A4 progressively fur 
ther forward in the channel 23. The belt 43 
thus rolls in the trough of the channel 23, the 
portion of the belt at 62 remaining stationary. 
This forward rolling movement of the belt causes 
the I-beam or blade structure 38 to move for 
ward at a speed which is twice the Speed of the 
carriage 30, and a distance which is twice the 
distance of travel of the carriage 30. During 
this movement the belt or loop formed by the 
conductor portions 43-44 is kept taut, and the 
rollers 26 maintain the laminated conductor 
48 in the outwardly facing channel of the I 
beam i38. The contact 50 is thus moved into 
engagement with the contact 5, the distance 
of movement of the contact-making member 50 
being twice the distance of movement of the 
carriage 30. 
The gears 55 and 56 are introduced in Order 

to permit the use of a longer crank arm 57, 
without increasing the width of the structure. 
If a shorter crank arm were used, then the move 
ment imparted thereby to the link 58 would be 
insufficient to move the contact making member 
the requisite distance. The gears 55 and 56 
are not necessary in the structure of Figure 10 
because in this structure the switch is of appre 
ciably greater width, thereby allowing the use of 
a longer actuating crank on the head of the in 
sulator 52, without increasing the overall width 
of the Switch. 
In the SWitches of Figures 9 and 13, all of the 

operating structure above the link 93 or the link 
58, is preferably of non-magnetic material. The 

parts of the Switches on which the belts of lami 
nated strips roll, namely the channels 60-6) 
and the channels 7-75 of the SWitch of Figures 
8-11, and the channel 23 and the I-beam 38 of 
the SWitch of Figures 12-14 are preferably made 
of insulating material to prevent the division of 
current therethrough and confine all the cur 
rent to the laminated conductor. If those parts 
are made of conducting material (non-mag 
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is preferably interposed between the laminated 
conductor and the inside of the channels in 
which the laminated conductor rolls. This is 
desirable to prevent, the flow of large currents 
between the belt and the Supporting Channels, as 
during short circuit conditions, for Such large 
currents may cause the laminations to become 
Welded to the channels, or Welded together. 
In compliance with the requirements of the 

patent statutes I have here shown and described 
a preferred enabodiment of my invention. It is, 
however, to be understood that the invention is 
not limited to the precise construction here 
shown, the sane being merely illustrative of the 
principles of the invention. What I consider new 
and desire to secure by Letters Patent is: 

1. An electric switch including a member 
nounted for rectilinear movement, a contact 
rimaking member aSSociated With the first mem 
ber and nowable therewith, means responsive to 
movement of the first member for moving the 
contact making member rectilinearly with re 
Spect to the first member in the direction of 
movement of the first member whereby the speed 
of the contact making member is the sum of its 
speed with respect to the first member plus the 
Speed of the first member itself, said means in 
cluding gearing one part of which is carried by 
the first ninentioned member, and is rotated by 
rectilinear movement thereof, and a driving con 
nection between said rotated part and the con 
tact making member, said driving connection in 
cluding a flexible conductor looped over said ro 
tated part and mechanically connecting the con 
tact making member with a stationary portion of 
the Switch. 

2. An electric switch including a member 
mounted for rectilinear movement, a contact 
making member associated with the first member 
and movable therewith, means responsive to 
movement of the first member for moving the 
contact making member rectilinearly with re 
Spect to the first member in the direction of 
movement of the first member whereby the speed 
of the contact making member is the sum of its 
Speed with respect to the first member plus the 
Speed of the first member itself, said means in 
cluding gearing one part of Which is carried by 
the first mentioned member and is rotated by 
rectilinear movement thereof, and a driving con 
nection between said rotated part and the con 
tact making member, said driving connection in 
cluding a flexible belt of conducting material 
looped over said rotated part, means for keeping 
the loop taut, a mechanical and electrical con 
nection between one part of the belt and the con 
tact making member, means holding another part 
of the belt stationary, Said two parts of the belt 
being 180° apart on said looped belt. 

3. An electric Switch including a pair of switch 
terminals and a contact making member movable 
into and out of circuit establishing connection 
between them, an electric connection between 
Cne of the terminals and the member compris 
ing a pair of Spaced wheels and a flexible copper 
belt tautly looped over the wheels, one point on 
the belt being Secured to said one of the ter 
minals and another point being secured to the 
contact making member. 

4. An electric Switch including a pair of switch 
terminals and a contact making member mov 
able into and out of circuit establishing connec 
tion between them, an electric connection be 
tween one of the terminals and the member com netic) an insulating strip of "bakelite' or the like 75 prising a pair of spaced wheels and a flexible 
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copper belt tautly looped Over the Wheels, One 
point on the belt being secured to said one of 
the terminals and another point being Secured 
to the contact making member, the two points 
being spaced from one another half the distance 
around the belt. 

5. An electric Switch including a Supporting 
structure, a contact making member Supported 
thereon and movable in a straight line from its 
switch open position to its SWitch closed posi 
tion, a flexible conductor Secured to the Support 
ing structure and to the member, and means for 
maintaining the conductor taut in every position 
of the member from its open to its closed posi 
tions, said means comprising a pulley around 
which the conductor is looped a fraction of a 
turn, said pulley having rolling movement along 
the supporting structure. 

6. An electric switch including a stationary 
structure, a switch terminal carried thereby, a 
fiexible conductor in the form of a closed loop 
secured at one point to the stationary structure 
and capable of rolling With respect to Said struc 
ture while maintaining said one point fixed with 
respect to the structure, a, contact making mem 
ber movable in a straight line, another point on 
said loop being fixed to the contact making mem 
ber, and means for holding the loop taut Whereby 
the contact making member is actuated by the 
loop as the loop is rolled with respect to the 
stationary structure. 

7. An electric switch including a stationary 
structure, a switch terminal carried thereby, a 
flexible conductor in the form of a closed loop 
secured at one point to the stationary structure 
and capable of rolling with respect to said struc 
ture while maintaining said one point fixed with 
respect to the structure, a contact making mem 
ber movable in a straight line, another point on 
said loop being fixed to the contact making men 
ber, and means for holding the loop taut where 
by the contact making member is actuated by 
the loop as the loop is rolled with respect to the 
stationary structure the two points on the loop 
being so spaced from one another as to divide 
the loop into two parts having like electrical 
characteristics. 

8. An electric disconnect Switch comprising a 
supporting structure, a carriage mounted for rec 
tilinear movement in Said structure, a contact : 
making member carried by said carriage and 
movable thereby, means for moving the carriage, 
and means responsive to the movement of the 
carriage for moving the contact making member 
at a speed with respect to the carriage which 
is at least equal to the speed of the carriage with 
respect to the supporting structure, and in the 
same direction, so that the contact making mem 
ber moves at least twice as far as the carriage. 

9. In an electric disconnect switch, a movable 
carriage, rollers for guiding the carriage Secured 
thereto on opposite sides thereof, the rollers on 
opposite sides of the carriage lying in Substan 
tially the same plane, and a contact making 
member carried by the carriage and guided be 
tween said rollers. 

10. In an electric disconnect switch, a movable 
carriage, rollers for guiding the carriage Secured 
thereto on opposite sides thereof, the rollers on 
opposite sides of the carriage lying in Substan 
tially the same plane, a contact making member 

5 

O 

30 

35 

(30 

70 

2,273,069 
-carried by the carriage and guided between said 
rollers, and means for moving the contact mak 
ing member with respect to the carriage, said 
means including at least One of said rollers. 

11. An electric switch including a switch ter 
minal, a contact making member movable rela 
tive thereto, a flexible conductor connecting the 
tWO, and means for maintaining the conductor 
taut as the contact making member moves, said 
means comprising a rotatable pulley movable 
axially With respect to the terminal and with 
respect to the contact making member, said con 
ductor being looped around the pulley and means 
confining the axial movement of the pulley to a 
path parallel With the path of movement of the 
contact making member during a substantial part 
of the operative movement of the same. 

12. A switching member comprising a flexible 
Stack of conducting laminations, a plurality of 
contact studs extending through the stack, a 
metal bond between each stud and the individual 
laminae of the stack, the stack being flexible 
between adjacent studs, and separate spring 
backing means for the respective studs, to per 
mit individual angular movement of the respec 
ive studs. 
13. A switch contacting member comprising a 

flexible stack of laminations, rows of contact 
Studs extending through the stack at one end 
thereof, and a relatively rigid member extending 
along an end lamina, the studs passing loosely 
through holes in the member. 

14. A switch contacting member comprising a 
flexible stack of laminations, rows of contact 
Studs extending through the stack at One end 
thereof, the stack being slit between adjacent 
rows of studs to permit individual relative move 
ment of the respective studs, and means inhibit 
ing excessive relative movement of the studs. 

i5. A switching member comprising a stack of 
laminations of conducting metal, a plurality of 
side by Side spaced contact studs secured to the 
stack, and individual pressure exerting springs 
for the respective studs, said stack of laminations 
being sufficiently flexible between adjacent con 
tact studs to permit relative movement of the 
studs by the respective springs. 

16. A switching member comprising two side 
by Side spaced groups of flexible stacks of lami 
nations of conducting metal, a plurality of adja 
cent contact studs secured to each stack, springs 
between the stacks urging the stacks apart, 
means limiting the Spreading of the stacks, said 
studs extending through said limiting means and 
movable therethrough against the action of 
Springs. 

17. Switching means comprising a contact, a 
laminated contact making member movable into 
the contact and having a plurality of studs pro 
jecting from each of the opposite sides thereof 
into engagement with the contact, the studs be 
ing in relatively movable pairs with one stud of 
each pair projecting from one side of the contact 
making member and the other stud of each pair 
projecting from the other side of the contact 
making member, the studs of each pair being 
relatively novable, and a separate spring asso 
ciated with each pair of studs and urging them 
outwardly of the contact making member. 
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