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This invention relates to a mechanism for pro 

ducing...mechanical movement and more partic 

8 claims. (CI: 7454) 

.ularly to a mechanism-for-actuating members . 
with a snap action and has for its primary object 
the provisión of a mechanism which is durable, 
strong, positive acting and capable of Operating 
effectively after.long,periods of nonuse. . . . . 
While not limited thereto, my improved mech 

anism is particularly suitable for actuating the 
contact elements of electrical switchester-circuit 
breakers. It is, well-known to provide such 
switches with springs...in order to achieve rapid 
motion of the switchblade during either opening 
or closing of the switch...In accordance with-my 
invention, means are provided for controlling the 
action of the switch-blades and its ractuating 
spring, and for relaxing the spring after it has 
performed its function soias-to-remove all-stresses 
from both the spring, and the remainder-of-the 
mechanism while the switchblade is in a static ; 
position. Included in my improved mechanism 
are simplified means for locking the switch in 
position after each movement, thereof. . . . . 

It is a specific object of this invention-to pro 
vide an improved spring actuated mechanism 
having a sequence...of operation controlled by a 
can, the sequence being Such that after actiation 
of the mechanism by the spring, the Spring...is 
completely relaxed until...it is called liporatoire 
actuate the mechanism. . . . . . . - 

. Additional objects and advantages of my...in 
vention will appear: as the following: description 
proceeds and the features of novelty which chairs, 
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shown in dottedlines; 
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acterize my invention will be set forth inithe 
claims appended to and forming part of this 
specification. - - - -- 
. . For a more complete understanding of my in 
vention referenee should be had to the following 
description read in connection with the accom 
panying drawings in which: 
- Figure 1 is a view showing the operative ele 
ments of an embodiment of my invention the 
position of the cam operator corresponding to 
the switch open and spring relaxed; S. Figure 2 is apartially schematic view showing 
the relative position of the operative elements 
shown in Figure 1 the illustration of the can 
being. wholly schematic and consisting of only 
the locus of the cam groove, the position shown 
corresponding to the switch open and Spring 
taut; . . . . . . . . . . . . . . ?". 

Figure 3 is a view similar to Figure 2 in the 
third position of the cam operator corresponding 
to the switch closed and spring taut; ... . . . . 

Figure. 4 is a view similar to Figure.2 in the 
fourth position of the cam operator correspond 
ing to the switchclosed and the spring relaxed; 

Figure 5 is a view.similar to Figure 2 in the 
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fifth position-of-the-cam corresponding to the 60 positions, 2, 3, and 4 occurring 

showing two sehematicadiyillustrated cam 

switch closed. and locked. and the spring re 
laxed; • • • ? « . . ... 

Figure6 is a view of a modified embodiment 
of my invention, the modification relating par 
tieularly to the cam operator, which is illustrated 
schematically by showing the locus of the can 
grooves only; . . . . . . . . . . . . . . . . 
:Figure is a view of a second naodification 

es 

ators for actuating. a double pole switch.inse 
quence, one portion of the double pole switch 
being shown in full lines and the other being 

Figure. 8 is a view third modified embodi 
ment of my invention, with the camischematically 
illustrated adapted to accomplish both opening 
and closing movements in accordance, with my 
invention, various.positions of the operative ele 
mentsbeing shownin full and dottedlines; 

Figure.9 is a table showing the relative exten 
sion of the spring element of the mechanism 
when in the positions indicated in Figures. 1, 2, 3 
and 5. 
Throughout the drawings like reference nü 

merals have been used for like operative elements. 
Referring to Figure.1, the points, 2, 3, 4 and 5 
are fixed-in positional relation to each other, 
the parts there located being-attached to the 
framework F of the mechanism...is a switch 
blade pivoted and moving about the center 5.6 
is the clip of the switch and when the blade 7 
contacts it the switch is closed. 9 is a bell crank 
and Oa lever-pivoted and turning about the cent 
ters 2 and 3 respectively. If f is a cam overlying 
the bellcrank.9 and lever 30, rotating about the 
center, which may be a shaft for driving the 
cam. On the under side of camfi is a groove 
or-channel 12-a, b, c, d. 13, and 14 are pins, 
which may be equipped with rollers, which are 
attached to and extend upwards from the...bell 
crank 9 and lever iO respectively, and enter the 
channel f2., in the cam...f5 is a link attached 
to the lever O. at 6 and the switchblade at 

is a tension Spring attached to bell crank 
and to switchblade extension at 20. 2. 

is...an auxiliary tension spring, attached to bell 
crank 9 at 22 and to framework at 4. The chan 
nel 2 in the cam consists.of 4 sections, 2-a 
is...a...radial sector the next section...to the left, 
2- b, is an arc of minimum radius, next follows 
a. Spiral-arc, 2 C, the radius increasing to a 
maximum, which radius. is then maintained 
through 12-d to 12-a. The pivoted centers 2 
and 3 are located near the line of the arc of maxi 

  

  

  

  



2 
of the cam, 5 being the other static position when 
the Switch is closed and the spring 8 relaxed. 
In all the figures except Fig. 1 the body of the 

cam is omitted for the sake of clearness, the 
channel only being indicated. The cam f is ro 
tated clockwise as indicated by curved arrow. 
In Figures 4, 5, 6 and 8, the pivot centers and 
the link attachment pins appear to be in the chan 
nel of the cam. Actually as shown in Figure 1 
the levers 5 and 0 overlie the frame by which 
the pivot centers are Supported and the cam 
overlies the levers; the rollers extending out 
Wards and into the adjacent cam channel. 
In Fig. 2 the cam has rotated sufficiently to 

move the pin 3 from the maximum radius to the 
minimum radius, putting the spring 18 under 
tension. 
In Fig. 3 the cam has rotated further and al 

lows pin f4 to enter the radial sector 2-a. The 
spring 8 immediately closes the switch as the 
pin 4 snaps from the minimum to the maximum 
radius, the cam continues to rotate and the pin 
4 enters the arc 2-d. As the pin 4 travels in 

the channel the Switch is always locked in posi 
tion through the connecting link 5. In Fig. 4 
the cam has rotated to allow pin 3 to enter radial 
sector 2-a and the pin snaps from the mini 
mum to maximum radius, relaxing the Spring. 
Since the spring 8 is completely relaxed when 
bell crank 9 is in this position, the light auxiliary 
spring 2 is required to insure complete move 
ment of 3 through 2-a to 12-d. As rotation 
of cam continues, pin 3 enters 2-d and in 
Fig. 5 mechanism, reaches second static position 
with switch closed and locked and spring 8 re 
laxed. As cam next rotates from position Fig. 5 
to position Fig. 1 pin 4 travels the spiral arc 
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Switch. TWO cams are shown mounted on and re 
Wolved by the shaft f. In cam -a, shown dot 
ted, the radial sector is ahead of corresponding 
Sector in cam f, consequently Switch blade 7-a 
closes first and blade 7 follows, as cam later 
releases pin 4 as shown. The springs can later 
be relaxed and the blades opened, simultaneously 
Or in Sequence, as desired, by appropriately shap 

30 

s 

2-c raising the lever O which in turn, opens 
the Switch through the link 5. 

Fig. 9 shows relative extension of spring f8 
between points 9 and 20 in the various positions 
shown. Note that in static positions, Figs. 1 and 
5, spring 8 is relaxed and in motive positions, 2 
and 3, Spring is taut. 

It is apparent several variations embodying the 
same general principles are possible. For in 
stance, the clip of the switch could be located at 
23, as shown in dotted lines in Figure 1. Then 
the spring would open the SWitch and it would 
be closed by the positive action of the cam in 
stead of vice-versa. Or, the channel 2-e Fig. 6 
could be shallower than the balance of the chan 
nel in the cam and the deeper channel carried 
along the path 12-f, then the pin í4 being no 
longer than the depth of the shallow channel the 
Switch connecting member O Would be released 
as previously described, but the pin f3 being 
longer would perforce follow the path 2-f to 
the maximum arc 2-d, the Spring 8 would thus 
be positively relaxed as the cam rotated and the 
auxiliary spring 2 (Fig. 1), would be unneces 
Sary. 

If the cam were appropriately shaped and the 
other parts suitably rearranged the motion of the 
pins 3 and 14 under the influence of the springs 
could be towards the center of the can instead of 
away from it as previously described, but the same 
results Would be accomplished. 

The spring 8 as shown is an extension spring. 
By shifting the spring connection points f9 and 20 
to the other side of the centers of motion 2 and 
5, a compression spring could be used. 

In the case of a multiple Switch it might be de 
sirable to close or open the blades in Sequence in 
stead of simultaneously. Fig. 7 shows a two pole 
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ing the cams. 
Fig. 8 shows the mechanism arranged to both 

Open and close the SWitch by Spring action, the 
Springs being relaxed after they have functioned. 
The bell crank 9 and the lever 10 are both piv 
oted at 2. Through the Spring 8 and the link 
5 they function as previously described to close 

the Switch as the pins 3 and 4 are positioned by 
the channel 2 in the rotating cam. 2-g is an 
additional channel in the cam, spanning the same 
sector as 2-c. 12-C is shallower than the bal 
ance of the channel. Pin 3 is of such length 
that it can follow 2-c, but the pin 4 is longer 
and must follow 12-g. There is a lever 24 piv 
oted at 25 carrying a pin 26 of the same length 
as 3 So it also follows 2-C. A tension Spring 
27 is attached to this lever at 26 and to the Switch 
blade at 7. The light auxiliary spring 28 func 
tions the same as spring 2. In Fig. 8 the pin 26 
has just traversed the spiral arc 2-c to the arc 
of minimum radius 2-b so the spring 27 is taut. 
When the pin 4-reaches the radial opening of 
the channel 2-g the pin 4 Snaps through this 
channel as shown by the dotted lines as the 
spring 27 opens the Switch. The cam continues 
to rotate until the radial channel 2-a arrives 
at pin 26 and the pin snaps through to the maxi 
mum radius, relaxing the spring 27. The SWitch 
is now open with springs f8 and 27 both relaxed, 
the pin 4 having meanwhile traversed the chan 
nel 2--g. 

It is apparent that this combination mecha 
nism might be used for other purposes than for 
moving a SWitch blade where similar results are 
desirable. 

Having thus described my invention what II 
claim and desire to Secure by Letters Patent is: 

1. A mechanism comprising a pivoted member, 
a spring for effecting Snap action movement of 
said member, and cam means for controlling the 
movement of said member under the influence of 
Said Spring, said can means including a Spiral 
arc Surface terminating in a Substantially right 
angled surface spanning the differences between 
the maximum and minimum radii of the said arc 
for stressing said spring prior to actuation of said 
member and for completely relaxing said spring 
after actuation of said member so that said 
spring is stressed only when required to produce 
Snap action movement of said member. 

2. A mechanism comprising a, pivoted - mem 
ber, a spring having one end attached to one end 
of said pivoted member, a second pivoted mem 
ber connected at one end to the opposite end of 
Said spring, a cam rotatable about a center, cam 
surface on Said can having portions of differing 
radii terminating in a substantially radial Sur 
face spanning the difference between maximum 
and minimum radii of Said portions, means on the 
free end of said first mentioned pivoted member 
engaging said cam surface, means on said second 
mentioned pivoted member engaging said cam 
surface, said last mentioned two means being po 
sitioned on said cam with reference to said radial 
surface so that as said cam rotates through a 
complete revolution said spring is stressed by ac 
tuation of said second pivoted member, said first 
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pivoted member is released through engagement 
of said first mentioned means with said radial 
surface and moved under the influence of said 
spring, and said second pivoted member is re 
leased through engagement of said second men 
tioned means with said radial surface and said 
spring is completely relaxed. 

3. A mechanism comprising a pivoted member, 
movable between an upper and lower position, a 
pair of springs attached to said member, one of 
said springs acting to cause snap action move 
ment of said member from its upper to its lower 
position, the other of said Springs causing snap 
action movement of said member from its lower 
to its upper position, a rotatable cam, for con 
trolling the movement of said pivoted member 
under the influence of said springs, a pair of radi 
a surfaces on said cam and cam followers adapt 
ed to successively engage said surfaces and con 
nected to said springs to cause said springs to be 
relaxed immediately following each actuation of 
the pivoted member upon rotation of said cam. 

4. A mechanism comprising a first pivoted 
member movable between a first and second po 
sition, a second pivoted member spaced from said 
first member, a spring connected at its ends to 
said pivoted members, a rotatable cam having a 
cam surface provided with a radial portion, a pair 
of cam followers tracking on said cam surface, a 
linkage connecting one of said cam followers to 
said first mentioned pivoted member, means con 
necting the other of said cam followers to said 
second mentioned pivoted member, said cam foll 
lowers being positioned relative to said cam sur 
face so that upon rotation of said cam said fol 
lower connected to said linkage first enters said 
radial portion of said can surface to cause said 
first pivoted member to be moved from said first 
position to said second position under the in 
fluence of said spring, and upon further move 
ment of said cam said follower connected to sec 
ond pivoted member enters said radial portion to 
cause relaxing of said spring. 

5. A mechanism comprising a pivoted member, 
a, rotatable "cam, a, linkage connected to said piv 
oted member on one side of its pivot point and 
having a cam follower engaging said cam to con 
trol the movement of said pivoted member be 
tween an upper and lower position in accordance 
with the rotation of said cam, a spring connected 
to said pivoted member on the opposite side of 
its pivot point so as to move said member in one 
direction. With a Snap action, a pivoted lever con 
nected to the opposite end of said spring and hav 
ing a can follower engaging said cam to control 
the stressing and relaxing of said spring in ac 
Cordance with the rotation of said cam, said cam 
having a surface on which said cam followers 
track such that as said cam revolves through a 
complete revolution said spring is stressed, said 
pivoted member is moved to one position with a 
Snap action under the influence of said spring, 
said spring is relaxed, and said pivoted member is 
moved to its opposite position slowly. 

6. A mechanism for effecting circuit connec 
tions comprising a pivoted member movable be 
tWeen an upper and a lower position and adapted 
to close a circuit in one of said positions, a rotat 
able cam having an annular groove forming a 
cam surface, said groove having a portion of con 
stant raditus, a portion of varying radius and a 
radial portion, a linkage having one end con 
nected to said pivoted member and having a pin 
at its opposite end tracking in said groove to con 

3 
trol the movement of said member between said 

O 

two positions upon the actuation of said cam, a 
spring connected at one end of said pivoted men 
ber to effect snap action movement thereof in the 
circuit closing direction, a pivoted lever having 
One end Connected to the opposite end of said 
spring, a pin at the opposite end of said lever 
tracking in said groove ahead of said first men 
tioned pin in the direction of movement of said 
cam, whereby upon one complete revolution of 
Said can said pins track in said portions of said 
groove so as to successively cause said pivoted 
member to be locked in one position with said 
spring relaxed, said spring to be stressed, said 
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pivoted member to be moved to its opposite posi 
tion with a Snap action under the influence of 
the energy stored in said spring, said member to: 
be locked in said last mentioned position, said 
spring to be relaxed, and said member to be 
moved from its opposite position to its first posi 
tion and locked in said position. 

7. A mechanism comprising a, pivoted - mem 
ber adapted to close an electrical circuit, a spring 
attached to said pivoted member to effect rapid 
movement thereof in a circuit closing direction, 
a cam having a can surface consisting of portions 
of constant and varying radii in successive arcs 
and a radial portion, a pair of cam followers 
tracking on said cam surface, means for con 
necting one of said cam followers to Said piv 
oted member to cause movement thereof in ac 
cordance with the rotation of said cam, pivoted 
means connecting the other of said can followers 
to the free end of said spring so as to cause 
stressing and relaxing of said spring in accord 
ance With movement of Said can, said can foll 
lowers tracking on said cam surface so that they 
successively enter said radial portion of said cam 
surface, said cam follower connected to said piv 
oted member first entering into said radial por 
tion to cause said pivoted member to move to its 
circuit closing position quickly under the in 
fluence of said spring, and said other cam foll 
lower subsequently entering said radial portion 

5 to cause said spring to be relaxed whereby all 
stresses are removed from said mechanism after 
actuation of said pivoted member to said circuit 
closing position. 

8. A mechanism comprising a cam arranged to 
rotate about a center surfaced by a spiral arc 
about said center terminating in a substantially 
right-angled surface spanning the difference be 
tWeen the maximum and minimum radii of the 
Said arc, a pivoted member having an attached 
Spring, One end of said pivoted member engag 
ing Said can as it is rotated, said end engaging 
the Spiral Surface to tighten said spring and the 
right angled surface to relax said spring, a sec 
Ond pivoted member attached to the other end of 
said Spring, means on said second pivoted mem 
ber engaging said cam to control the movement . 
of said second pivoted member, whereby, as said 
cam is rotated: said end of said first pivoted 
member is engaged by said spiral cam surface to 
tighten said spring; said controlling means on 
said second pivoted member is engaged by said 
right angled can surface to release said second 
pivoted member for movement under the in 
fluence of said tightened spring; and said end of 
said first pivoted member is engaged by said right 
angled cam surface to restore said first pivoted 
member to its initial position relaxing said spring. 

CORNELIUS AMBRUSTER. 


