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[57] ABSTRACT 

A bolted contact knife switch for high current applica 
tions has a two-phase cam-screw clamping and un 
clamping mechanism. ln one arrangement. a nut 
threaded on the contact bolt has a cammed face that 
mates with a cammed face on a pressure plate ?xed to 
one of a pair of parallel switch blades. The cammed 
faces have pocket. ramp. and ?at portions in annular 
sequence. The switch closing motion rotates the nut 
causing the ramp portions on the cammed nut face to 
slide over opposed ramp portions on the pressure 
plate cammed face until the ?at portions of each face 
bear against one another. This camming action 
quickly displaces the switch blades from an initial 
wide blade separation into contact with an interposed 
terminal jamb. Continued‘ rotation of the nut with ?at 
cam faces engaged achieves a high ?nal clamping 
pressure by screw thread action alone. The ?nal 
clamping pressure and the initial blade separation are 
independently adjustable. 

15 Claims, 6 Drawing Figures 
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CLAMPING MECHANISM FOR BOLTED 
CONTACT SWITCH 

BACKGROUND OF THE INVENTION 

This invention relates in general to manual and 
power operated bolted contact knife switches charac 
terized by a high current carrying capacity and the pro 
visions of bolt means to apply pressure at one or both 
ends thereof when the switch is in the closed position. 
This pressure serves to reduce contact resistance and 
to resist electromagnetic forces generated by high cur» 
rents that may produce an unintended opening of the 
switch. ' 

This invention relates more speci?cally to clamping 
means for applying contact pressure at the ends of such 
bolted contact switches. U.S. Pat. No. 2,960,590, dated 
Nov. 15, 1960, to Kussmaul et al. discloses a bolted 
contact switch with pressure bolting means in which 
tension is applied to a bolt by relative rotation of two 
members threaded together, which members are coax 
ial with the bolt. One of the members is a pressure plate 
or hub having a set screw to prevent the member from 
rotating in relation to the blade. The'other member is 
rotated by a collapsible triangle linkage. The blade and 
jamb are thus forced together. ‘ 

U.S."Pat. No. 3,458,680, dated July 29, 1969, to Kim 
smaul, discloses means for adjusting the contact pres 
sure in bolted contact switches of the type described. 
The pressure plate contains a series of holes in a 
?anged portion that bears on the switch blade. A lock 
ing pin simultaneously engages one of these holes and 
another hole in the switch blade. An adjustment in the 
lever of contact pressure is made by‘removing the pin, 
rotating the pressure plate, and reinserting the pin to 
secure the adjustment. 
These and similar clamping devices have a common 

problem in that a small rotational movement must be 
translated into a substantial linear movement along the 
axis of rotation. The conventional clamping devices 
meet this problem by employing contact bolts having 
multiple or coarse threads. This arrangement has nu 
merous disadvantages. First, even a coarsely threaded 
bolt achieves only a limited linear movement during the 
clamping rotation. As a result, the switch blades must 
be spaced close to the terminals at both the pivot and 
jamb ends of the switch at the start of the clamping ro 
tation in order to develop sufficient clamping pressure 
at the end of clamping rotation. The closeness of these 
spacings requires that the blades be machined to a high 
degree of ?atness and that they be aligned with a high 
degree of accuracy in order to avoid excessive fric 
tioned wear. These requirements are dif?cult, time 
consuming, and costly to attain, particularly when the 
blade dimensions are large to accommodate extremely 
high currents. 
Second, an extremely coarse thread offers a rela 

tively low mechanical advantage and therefore requires 
a high degree of torque toachieve the desired level of 
clamping pressure. Third, ‘coarse threads have much 
higher manufacturing costs than , more common 
threads. Finally, in the switches known in the prior art, 
there are no means for adjusting the initial blade sepa-' 
ration between a pair of blades that engage an inter 
posed jamb terminal side without changing the clamp 
ing pressure. 
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2 
Accordingly, a principal object of this invention is to 

provide a‘ clamping mechanism yielding a high ?nal 
clamping force with an initial wide blade separation. 

It is another object of this invention to provide a 
clamping mechanism which has a rapid lateral displace 
ment, low-torque operation. 

Still another object is to provide a clamping mecha 
nism having convenient, independent adjustment of 
both the final clamping force and‘the initial blade open 
mg. 
A further object is to provide a clamping mechanism 

that permits a high degree of blade misalignment due 
to warping or other causes without sacrificing a‘high 
?nal clamping pressure and low contact resistance. 
A still further object is to provide a clamping mecha 

nism that has excellent wear characteristics and isxad 
justable to compensate for wear. 
Yet a further object is to provide a clamping mecha 

nism requiring a small angular travel to achieve a high 
clamping force. 

SUMMARY OF THE INVENTION 

The features of this invention, which can be adapted 
to a number of different structural environments, but 
are described with reference to a knife switch, include 
a clamping nut threaded on a clamping bolt, one face 
of the nut or the head of the bolt having formed 
thereon an annular cammed surface that mates with a 
corresponding annular cammed surface on a face of a 
?anged pressure plate bearing on a switch blade. The 
cammed surfaces each consist of at least one, and pref 
erably more, segments, each segment having pocket, 
ramp and ?at portions in annular sequence. Once the 
‘switch is pivoted to a closed position, further closing 
action collapses a triangle linkage, which causes the 
relative rotation of the bolt and nut and of the cammed 
surfaces. ‘ 

In a cam phase of the rotating clamping action, ramp 
to-ramp contact of the annular cams, in combination 
with the screw action of the threads, results in a large 
lateral displacement of the pressure plate relative to the 
nut or bolt head that quickly brings the switch blades 
from an initial wide separation into contact with an in 
terposed terminal side such as the blade of a jamb. 
With the camming action completed, ?at-to~?at 
contact of the annular cams is attained and the contin 
ued screw action of the nut rotating on the bolt threads 
generates a high ?nal clamping pressure through action 
of the screw threads alone.’ This constitutes the screw 
phase of the clamping action. Since the cam action ef 
fects a large lateral movement of the blades, the bolt 
threads can have a relatively ?ne pitch. In both the cam 
and screw phases, the clamping action requires a rela 
tively low torque. since low mechanical resistance exists 
during the cam phase and high mechanical advantage 
exists during the screw phase when mechanical resis 
tance is high. ' ' 

Another signi?cant feature of this invention is that 
the ?nal clamping pressure‘ and the initial blade separa 
tion are conveniently and independently adjustable. 
The ?nal clamping pressure is ‘adjusted by rotating and 
locking the clamping bolt. The initial blade separation 
is independently adjusted by rotating and locking the 
cammed pressure plate. ' 
These and other features of this invention will be 

come more fully evident from the following detailed 
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description of a preferred embodiment to be read in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a plan view of a bolted contact switch em 

bodying the invention; 
FIG. 2 is a side elevation corresponding to FIG. 1; 
FIG. 3 is a side elevation similar to FIG. 2, showing 

the blades in the open switch position; 
FIG. 4 is a detailed plan view of the novel cam-screw 

clamping mechanism; 
FIG. 5 is a developed and enlarged view of the annu 

lar cammed surfaces of FIG. 4; and 
FIG. 6 is a detailed plan view of an alternative em 

bodiment of the cam-screw clamping mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The illustrated and preferred embodiment of this in— 
vention has a pair of ?xed hinge terminal sides 12a and 
12b and pair of ?xed jamb terminal sides 14a and 14b. 
The entire structure as shown carries the current of one 
conductor in a single or multiphase circuit. These ter 
minals are formed of sheet metal of suf?cient thickness 
to carry a high current load. For example, the terminals 
may be three-quarters inch thick copper. The terminal 
sides are mounted in a parallel spaced relationship on 
a pair of support castings 16a and 16b that can be ma 
chined from a suitable material such as manganese 
bronze. Mounting screws 18 fasten the terminal sides 
to upright ?anged portions 20 of the support castings. 
The supports 16a and 16b can be mounted on a suitable 
insulating base 22 by screws or other suitable means 
not shown. Metal spacers 24 and a metal cam support 
spacer 26 are held by screws 28 to support the terminal 
pairs 12a and 12b and 14a and 14b in the alignment 
shown. The terminal sides contain a plurality of holes 
30 that provide means for attachment of other circuit 
parts such as busses or fuses. 
The switch has two pairs of identical pivotal blades, 

each pair having an outer blade 32 and an inner blade 
32a, the blades being of a generally rectangular shape 
formed from sheet metal of suitable thickness for the 
desired current carrying capacity. In the illustrated em— 
bodiment the blades 32 and 32a are one-half inch thick 
copper with a silver plate. All of the edges are cham 
fered and the corners 34 at the pivot or hinge end are 
cut away for clearance. A pair of blades 32 and 32a is 
mounted with a portion of a hinge terminal 120 or 12b 
sandwiched between their hinge ends and a portion of 
a jamb terminal 140 or 14b sandwiched between their 
jaw ends. All of the blades are in a mutually parallel 
spaced relationship. The blades are pivoted on bolts 
33a and 33b in the hinge terminals. 
Means for mounting the blades 32 and 32a comprise 

a triangle linkage operating mechanism and a cam 
screw clamping mechanism. The legs of the triangle 
linkage include respectively left and right hand 
threaded, slotted hinge arms 36b and 36a, respectively 
left and right hand threaded wrench arms 38a and 38b, 
and the blades 32 and 32a. This triangular relationship 
can be seen most clearly in FIG. 3 showing the switch 
in the open position. The hinge arms 36a and 36b and 
wrench arms 38a and 38b are linked by means of a 
wrench arm pin 40 secured between the hinge arms 36a 
and 36b by snap-on washers 42. The pin 40 passes 
freely through aligned closed slots 44 in the hinge arms 
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4 
36a and 36b and through holes in the wrench arms 38a 
and 38b. Bearings 46 on the pin 40 ride in the slots 44. 
Washers 48 are provided between the bearings 46 and 
the wrench arms 38a and 38b. The slots 44 allow the 
triangle linkage to collapse as shown in FIGS. 1 and 2 
when the switch is in the closed position. 
A cam 49, acting in cooperation with a cam follower 

50, prevents the triangle from collapsing until the 
switch is nearly in the closed position. The cam 49 is 
located at the hinge end of the switch with an upper _ 
camming surface equidistant between and planar paral 
lel to the hinge terminal sides 12a and 12b. A ?anged 
bottom portion of the cam rests on the supporting cast 
ing 16a and a ?anged rear portion 49b is attached to 
the cam support spacer 26 by screws and nuts 52 and 
the interposed rectangular spacer 54. In the illustrated 
embodiment, the cam is formed from a manganese 
bronze casting. The cam follower 50 and cam follower 
side plates 56 are held between the ends of the wrench 
arms 38a and 38b by cam follower pins 58. When the 
switch is open, the bottom concave edge of the follower 
50 rides the top, convex edge 60 of the cam 49 thereby 
restraining the collapse of the triangle, that is the down 
ward motion of the arms 36a, 36b and 38a, 38b. When 
the switch is fully pivoted to the closed position, the 
convex edge of the follower 50 rides the concave edge 
62 of the cam 49, thereby allowing the triangle to col 
lapse into the closed position. During the collapse, the 
wrench arm pin 40 and the bearing 46 slide in the slot 
44, and both the hinge arms 36a and 36b and the 
wrench arms 38a and 38b rotate about their links with 
the switch blades 32 and 32a. This rotational motion 
supplies the clamping force, as described below. 
The clamping mechanism of this invention as shown 

particularly in FIG. 4, includes a clamping bolt 64b, a 
nut 66, a ?anged pressure plate 68, and mated annular 
camming surfaces 70 and 72 formed in opposed faces 
of the nut 66 and plate 68, respectively. The bolt 64b 
passes freely through aligned holes in the pair of blades 
32 and 32a, a slot 74 in the terminal side 14b sand 
wiched between the blades, and the pressure plate 68. 
The head of the bolt 64b bears inwardly against the 
blade 32 and the pressure plate bears in the opposite 
direction against the other paired blade 32a. Both the 
bolt and the plate are restrained from rotating with re 
spect to the blades by set screws 76. L~shaped brackets 
78 hold the set screws 76 in an arm of the bracket over 
hanging the faces of the bolt head and the pressure 
plate 68. Bracket mounting screws 80 longitudinally 
penetrate the other arms of the brackets 78 and thread 
into the blade. The nut 66 is threaded on the shank of 
the bolt 64b so that one of its faces 70 bears against an 
opposing face 72 of the pressure plate. The nut 66 is 
also connected to the end of the wrench arm 38b. 
As illustrated in FIG. 5, the camrned nut face 70 is 

formed with a series of storage portions 82, ramp por 
tions 84 and flat portions 86. The cammed plate face 
72 contains corresponding mating storage portions 820 
ramp portions 84a and ?at portions 86a. These faces 
are free to rotate over one another. The storage por 
tions 82 of the nut face 70 all lie approximately in a 
common plane, but may be of any shape which pro 
vides clearance for the ?ats on the mating cam. Simi 
larly, the flat portions 86 all lie in a common plane per 
pendicular to the bolt axis. The ramp portions 84 are 
radially flat, inclined surfaces extending between suc 
cessive storage and ?at portions. A corresponding ge-l 
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ometry applies to the portions 82a, 84a, and 86a. The 
portions 86 and 86a are the only cam portions that re 
quire machining to a high degree of ?atness since the 
cammed faces 70 and 72 bear a high pressure only 
when the ?at portions 86 are in contact with the op 
posed ?at portions 86a. The low ramp-to-ramp mating 
pressure has the additional advantage of reducing the 
wear on these surfaces. 
The downward angular motion of the wrench arm 

38b during the collapse of the triangle linkages gener 
ates the clamping force. This rotational motion is trans 
mitted to the nut 66 which converts the motion into a 
linear motion along the axis of rotation through a com 
bination of a screw action of the nut 66 on the bolt 
threads and a cam action between the faces 70 and 72. 
These faces and more speci?cally the ramp portions 84 
and 84a are initially in contact (FIG. 5). As the nut ro 
tates, the ramp portions 84 in the nut face slide over the 
ramp portions 84a in the plate face until the ?at por 
tions 86 are in contact with the ?at portions 86a. The 
result of this camming action is that a small angular 
movement shifts the pressure plate a relatively large 
distance along the bolt. In turn, the blades 32 and 32a 
are displaced the same distance since they are caught 
between the bolt head and the pressure plate. This high 
degree of lateral movement permits a wide initial blade 
separation without sacrificing clamping pressure. It 
should be noted that during the camming action, some 
lateral motion is also attributable to the screw action. 
In the illustrated embodiment, each cam portion such 
as 82, 84 or 86 spans a 20° arc and the slope of the 
ramp is approximately 0.003 inch per degree of arc. 
Therefore, 20° of rotational motion by the wrench arm 
38b and the nut 66 can achieve a maximum linear mo 
tion of 0.06 inch. The achievement of a comparable re 
sult with a conventional threaded clamping mechanism 
alone would require that the clamping bolt have one 
thread per inch. 
Once the camming action is complete and the ?at 

portions of the faces 70 and 72 are in contact, further 
clamping pressure is provided by the screw action 
alone. If a relatively ?ne pitch thread is used, its me 
chanical advantage allows a high ?nal clamping pres 
sure with a low torque. A pitch of seven threads per 
inch yields good results and is less expensive to manu 
facture than coarser pitches. The low slope of the 
ramps 84 and 840 also yield a good mechanical advan 
tage combined with high speed operation during the 
camming phase of the clamping. 
Although the clamping mechanism is described 

above with reference to the jaw terminal 14b, the same 
mechanism operates to simultaneously clamp the 
blades 32 and 32a to the jaw terminal 14a, and at the 
pivotal end of the switch, to the hinge terminals 12a 
and 12b. Terminals 12a and 14b, however, employ 
right-hand threaded bolts 33a and 64b, whereas termi 
nals 12b and 14a employ left-hand threaded bolts 33b 
and 64a. Since the wrench arms 38a and 38b in the pre 
ferred embodiment are located between the hinge arms 
36a and 36b, these arms attach to the nuts 66 at differ 
ent locations on the nut (FIG. 1), and the locations of 
the slots 44 and pin 40 are reversed from their locations 
in prior art switches of this type. This reversal of loca 
tions results in a higher clamping pressure with a lower 
maximum torque and a more uniform operating torque. 

In the full sequence of operation, the blades are 
closed from the open position (FIG. 3) by pivoting 
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6 
them about the contact bolts 33a and 33b at the hinge 
end. The switch is closed when the bolts 64a, 64!) at the 
jaw end are fully seated in the slots 74 (FIG. 2). The 
top edges of the slots 74 are rounded and highly cham 
fered to provide a smooth transition as the blades ap 
proach the jaw terminal sides 14a and 14b. With the 
switch closed, the collapse of the triangle linkage 
causes the camming action to force the blades together 
in ?rm contact with the interposed terminal sides. In 
the ?nal screw phase, the clamping pressure is rapidly 
increased by the screw action. Opening the switch is 
the reverse of these cycles. The clamping pressure is 
reduced by the nut unthreading; the blades separate, 
through the camming action; and ?nally, the blades 
pivot clear of the jaw terminals. , 
These cycles are operated either manually or me 

chanically. In either case, the operating force is applied 
to the ends of the hinge arms 36a and 36b at a point be 
yond the slots 44. In order to have a single handle or 
operating arm act on both hinge arms, an arched hinge 
arm link 88, mounted to the arms by shoulder screws 
90 and cap screws 91, joins the arms. The handle is 
then attached to the link between the arms by suitable 
screw means, both of which are not shown to increase 
the clarity of the drawings. Suitable operating means 
are described in US. Pat. No. 3,244,827, dated Apr. 5, 
1966, to Kussmaul. 
A signi?cant advantage of the clamping mechanism 

of this invention is that it allows convenient, indepen 
dent adjustment of both the ?nal clamping force and‘ 
the initial blade opening. With reference to FIGS. 4 and 
5, adjustment of the ?nal clamping pressure is made by 
rotating the clamping bolt 64b when the cam ?ats 86 
and 86a are in contact. With the cam faces in this posi 
tion, the pressure is dependent solely on the screw ac 
tion. Rotation of the bolt threads the nut until the de 
sired degree of pressure is reached. The bolt is then se 
cured by a set screw 76 being tightened against the 
head of the bolt. 
To adjust the initial or maximum blade separation, 

the blades 32 and 32a are fully unclamped. Then, the 
rotation of the pressure plate 68 against the blade 320 
changes the relative position of the cam portions and 
therefore the‘ initial blade separation. For this adjust 
ment, either the ramp portions 84 and 84a are initially 
in contact as shown in FIG. 5, or the cam surfaces 70 
and 72 are initially in full contact (FIG. 4), the blades 
being then at the maximum separation. A narrower 
separation is achieved by rotating the plate 68 so that 
the cams are in partial contact (FIG. 5). When the de 
sired degree of blade opening is reached, the plate 68 
is secured by another set screw 76. This adjustment is 
independent of the clamping pressure adjustment since 
the bolt position is not changed and since the ?ats are 
a surface of revolution about the bolt axis. In addition, 
these adjustments provide a novel means for compen 
sating for wear in the cam portions of the threads. 

It should also be noted that the adjustment at each 
bolt is independent. For example, the bolts 33a and 33b 
at the pivot end can be adjusted for a close initial sepa 
ration to provide good blade guidance and to reduce 
dirt contamination between the blades 32 and 32a and 
the hinge terminal sides 12a and 12b. At the same time 
the bolts 64a and 64b at the jamb end can be adjusted 
for wide initial blade separation to allow for blade 
warping and misalignment. 
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To facilitate these adjustments, the bolts 33a, 33b, 
64a and 64b each have four spanner holes 92 drilled 
through the bolt head in a direction parallel to the 
shank, the spanner holes being adapted to receive a 
spanner wrench. Likewise each pressure plate 68 has 
six radial holes 94 in its edge, these holes receiving a 
suitable adjusting tool. Also, a spring 96 located be— 
tween paired blades 32 and 32a urges them to their ini 
tial separation as the clamping pressure is released. 
This has the advantage of reducing the friction between 
the blades and the terminations. 

In the illustrated embodiment, the rotational move 
ment of the wrench arm during the clamping cycle is 
approximately 30°. The cammed faces have six seg 
ments, each spanning 60°, that are further divided into 
storage, ramp and ?at portions each spanning 20°. Thus 
the clamping mechanism can be adjusted to vary from 
20° of ramp travel and 10° of ?at travel, to 10° of ramp 
travel and 20° of flat travel. It is possible, however, to 
achieve a wide variety of operating characteristics by 
using a different number of cam segments, cam por 
tions of different angular length, or ?at portions that 
are surfaces of revolution or are slightly ramped. The 
illustrated arrangement, however, has four principal 
advantages. First the slope of the ramps (0.003 inch/°) 
provides a wide maximum blade separation. Second, it 
reduces the wear on the cams since (i) the moving parts 
are in area contact except during the transition from 
ramp contact to ?at contact when they are in line 
contact (ii) the pressure between the cam faces is low 
during the camming phase of the clamping operation. 
Third, the fine pitch screw threads give a high mechani 
cal advantage and a resultant low torque necessary for 
the clamping. Fourth, the ?at portions are easily ma 
chined both initially and after use to compensate for 
wear. 

The switch operating characteristics can also be var 
ied by changing the configuration of the collapsible tri 
angle linkage from that of an isosceles triangle to that 
of a scalene triangle. With the latter con?guration, dif 
ferent amounts of angular motion will be applied to the 
pivot and jamb ends as the linkage collapses. 
The wide blade opening provided by this invention is 

highly advantageous since it permits the blades to have 
an unusually high degree of misalignment, warp, or 
other variations from ?atness without affecting the per 
formance of the switch. All of these conditions when 
present in other switches increase the frictional wear 
on the blades as they contact the terminals and increase 
the level of torque required to close and clamp the 
switch. A wide blade opening also eliminates the cost, 
time consumption and difficulty of machining the 
blades to an extremely high degree of ?atness. In addi 
tion, machining copper blade surfaces removes por 
tions of the work hardened skin and may result in ex 
cessive or nonuniform wear. 

All of these blade problems are accentuated when a 
switch is designed for an extremely high current capac 
ity. High currents, in the range of 30,000 to 66,000 am 
peres, require that the switch blades have a large cross 
sectional area. This requirement in turn requires a 
longer and larger blade in order to give adequate clear< 
ance when the switch is open and a large contact area 
when the switch is closed. Blade alignment and manu 
facturing problems increase disproportionately with 
the blade size. Therefore the alignment and adjustment 
advantages of this invention, describe above, are essen‘ 
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8 
tial in producing a reliable, low cost switch for ex 
tremely high current applications 
FIG. 6 illustrates an alternative embodiment of this 

invention in which the position of the bolt and nut are 
reversed. In this arrangement, a bolt 98, corresponding 
to the bolt 64b, has a head 100 that corresponds in 
shape and location to the nut 66 shown in FIG. 4. A nut 
102, corresponding in shape and location to the bolt 
head shown in FIG. 4, is threaded on the shank of the 
bolt 100. In the cam phase of the operation, rotation of _ 
the wrench arm 38b rotates the attached bolt head 100 
causing the cam surface 70 formed on the inwardly di 
rected face of the head 100 to rotate over the mating 
cam surface 72 of the pressure plate 68. In the screw 
phase, the ?at portions of the surfaces 70 and 72 are in 
contact and further rotation of the bolt head 100 
causes the bolt 98 to thread in the nut 102 which is se 
cured against rotation by the set screw 76.'The pres 
sure plate 68 is also secured against rotation relative to 
the switch blade 32 by another set screw 76.’. 
Although this invention has been described in the 

context of a double pole switch, it is readily adaptable 
to a single pole switch and multi-pole switches with one 
or more throws. In particular, two or more switches of 

the type described herein may be placed in a juxta 
posed parallel alignment. The resulting four pole switch 
can then be operated with a single operating handle if 
a common yoke or bar is connected across the arm 

links 88 of the component switches. 
Various modi?cations of the invention will become 

apparent to those skilled in the art from the foregoing 
description and accompanying drawings. Such modifi 
cations are intended to fall within the scope of the ap 

pended claims. 
Having thus described my invention, what is claimed 

is: 
l. Means for clamping together a plurality of mem 

bers, comprising, in combination, 
a bolt having a head on one side of the members and 
a threaded shank on the other side thereof, 

a nut threaded on the shank to form a bolt and nut 

pair, 
a pressure plate situated between said members and 
one of the inwardly directed faces of the bolt and 
nut pair, said plate having a first cam surface en 
gaging a second cam surface formed on said in 
wardly directed face, and 

means to rotate the bolt and nut relative to one an 
other and simultaneously to rotate the first and sec 
ond cam surfaces relative to one another. 

2. Means according to claim 1 in which each of the 
cam surfaces further comprises at least one segment 
having storage, ramp and ?at portions in annular se 
quence. 

3. Means according to claim 2 in which said ?at por 
tions comprise a surface of revolution. 

4. Means according to claim 1 in which the pressure 
plate and one element of the bolt and nut pair are se 
cured against rotation relative to the members. 

5. Means according to claim 2 in which the sense of 
the pitch on the nut is opposite to the slope in the axial 
direction of the first cam surface. 

6. A switch comprising, in combination, 
blade means including a pair of conductive members 
with facing surfaces thereof relatively movable in 
a direction transverse thereto for making current 
carrying contact with a fixed conductive memben 
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forming a terminal and a first cam surface portion 
facing in said direction outwardly from said pair of 
members and being restrained from rotation rela 
tive thereto, 

bolt means including a bolt portion having an axis ex 
tending in said direction, a nut portion threaded on 
the bolt portion and a second cam surface portion 
in rotatably slidable contact with said first cam sur 
face portion, said bolt and nut portions being 
adapted upon relative rotation to vary the pressure 
of said contact between said pair of members. one 
of said bolt and nut portions being restrained from 
rotation about said axis and the other being re 
strained frorn rotation relative to said second cam 
surface portion, and 

clamping means for rotating about said axis said 
other of said bolt and nut portions. 

7. A switch according to claim 6, in which at least 
one of said cam surface portions has an annular path 
about said axis, said path including a ramp portion hav 
ing a first slope in said direction and a second portion 
contiguous with said ramp portion and having a second 
slope substantially lower than said ?rst slope in said di 
rection, the other of said cam surface portions being 
adapted to contact said ramp and second portions con 
secutively upon rotation relative thereto. 

8. A switch according to claim 7, in which said sec 
ond portion lies substantially in a plane normal to said 
axis. 
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9. A switch according to claim 7, in which the clamp 

ing. means are adapted for rotation about a first angle 
during contact of said cam surface portions at said 
ramp portion and a further angle during contact of said 
cam surface portions at said second portion. 

10. A switch according to claim 7, in which said bolt 
and nut portions are threaded at a pitch angle substan 
tially smaller than said first slope. 

11. A switch according to claim 6, in which said 
clamping means include an arm secured to said othcr 
of said bolt and nut portions, and a mechanism opera 
ble to rotate said arm through a predetermined angle 
and to produce relative displacement of said pair of 
conductive members. 

12. A switch according to claim 11, in which said arm 
and mechanism form a collapsible triangular linkage 
having an apex in said axis. 

13. A switch according to claim 12, in which the 
angle in said linkage at said apex is acute and decreases 
upon movement of said pair of conductive members 
into current-carrying contact. 

14. A switch according to claim 6, in which the 
clamping means are rotatably adjustable in relation to 
said other of said bolt and nut portions. 

15. A switch according to claim 9, in ‘which the 
clamping means are rotatably adjustable in relation to 
said other of said bolt and nut portions to vary the rela 
tive magnitudes of said first and further angles. 

* * * * * 


