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United States Patent Office 3,220,263 
Patented Nov. 30, 1965 

1. 

3,220,263 
TRIPPING MECHANISM 

Arthur M. Troccoli, Oid Bridge, N.J., assignor to Elastic 
Stop Nut Corporation of America, Union, N.J., a cor 
poration of New Jersey 

Filed Sept. 3, 1962, Ser. No. 223,463 
12 Claims. (C. 74-2) 

The present invention relates to tripping mechanisms 
and more particularly to tripping mechanisms for time 
delay devices. 

In certain devices, such as control devices, it has be 
come increasingly important to assure that a given event, 
such as the closing or opening of an electrical circuit, 
will take place only upon the lapse of a predetermined 
timed interval after initial activation of the device. The 
timed interval must be accurately defined upon initial ac 
tivation of the device and must not be alterable by actuat 
ing the tripping mechanism during the full course of the 
interval. 

It is therefore an object of the invention to provide a 
tripping mechanism which when actuated will initiate a 
predetermined timed cycle in a time delay device and 
will be incapable of affecting the completion of that cycle 
despite any further attempts at actuation during the 
course of the cycle. 

It is another object of the invention to provide a trip 
ping mechanism for time delay devices which is wholly 
mechanical in its operation and compact in size. 
The invention may be briefly described as a tripping 

mechanism for use in conjunction with a device having 
a motion transmitting member movable between a first 
position and a second position, said tripping mechanism 
comprising operator means, camming means movable in 
response to actuation of said operator means for moving 
said motion transmitting member from said first position 
only to said second position and initiating a predeter 
mined timed interval during which said motion trans 
mitting member will progressively return to said first 
position, and means responsive to the movement of said 
motion transmitting member for rendering said camming 
means incapable of movement during said timed interval 
so that the return of said motion transmitting member 
cannot be interrupted and said timed interval cannot be 
altered by actuation of said operator means. 
The novel features of the invention both as to its 

structure and method of operation, as well as additional 
objects and advantages thereof, will be more fully under 
stood from the following description when read in con 
nection with the accompanying drawings in which: 
FIGURE 1 is a front elevational view of a time delay 

control device employing a tripping mechanism con 
structed in accordance with the invention; 
FIGURE 2 is an enlarged bottom plan view of the 

tripping mechanism of FIGURE 1; 
FIGURE 3 is a sectional view taken along line 3-3 of 

FIGURE 2; 
FIGURE 4 is an enlarged perspective view of a detail 

of construction; 
FIGURE 5 is an exploded perspective view illustrating 

parts of the mechanism of FIGURE 2; 
FIGURE 6 is a longitudinal sectional view illustrating 

the assembled parts of the mechanism in a neutral posi 
tion; 
FIGURE 7 is an enlarged view of a detail of FIG 

URE 6: 
FIGURE 8 is a view similar to FIGURE 6 with the 

parts in another operative position; 
FIGURE 9 is an enlarged view of a detail of FIG 

URE 8; 

2 
FIGURE 10 is another view similar to FIGURE 6 with 

the parts in still another operative position; 
FIGURE 11 is an enlarged sectional view taken along 

line 11-11 of FIGURE 10; 
6 FIGURE 12 is a further view similar to FIGURE 6 

with the parts in a further operative position; 
FIGURE 13 is a still further view similar to FIGURE 6 

with the parts in a still further operative position; 
FIGURE 14 is a fragmentary view of parts shown in 

10 FIGURE 13 in another operative position; and 
FIGURE 15 is a final view similar to FIGURE 6 with 

the parts in a different operative position. 
Referring now to the drawings and more praticularly 

to FIGURE 1, a tripping mechanism is illustrated gener 
15 ally at 10 which when actuated will activate a time delay 

control device 12 and initiate a predetermined timed 
interval upon the lapse of which control device 12 will 
perform some desired function such as opening or clos 
ing an electrical circuit. 

20 The time delay control device is comprised of a tim 
ing head 14 and an electrical switch 15. A motion trans 
mitting member is provided in the form of a rod 16 
connected at one end to the timing head 14 and opera 
tively engaging the switch actuating arm 18. The details 

25 of construction and operation of the timing head and the 
electrical switch are fully set forth in Patent No. 2,627,- 
919, issued on February 10, 1953. It is sufficient for the 
purposes of the present description to indicate that when 
rod 6 is in a first or neutral position, switch 15 is in a 

30 first mode of operation. Upon longitudinal movement of 
rod 16 to a second position (to the left in FIGURE 1), 
timing head 14 is activated and switch 15 is simultane 
ously thrown to a second mode of operation. Timing head 
14 will progressively return rod 16 to the first position at 

35 a predetermined rate of travel thereby returning switch 
15 to the first mode of operation upon the lapse of a 
desired timed interval after the initial actuation of the 
switch. 
The movement of rod 16 to the second position is ac 

40 complished by the tripping mechanism 10 which is op 
erated by applying a force to a push-button operator 20 
which actuates an operator element, illustrated in the 
form of a plunger 22. It is the function of the tripping 
mechanism to activate the time delay device for a prede 

45 termined timed interval by mechanically translating ac 
tuation of the operator element into a rapid and accurate 
movement of the motion transmitting member from the 
first position to a predetermined second position and then 
preventing interruption of the return travel of the motion 

50 transmitting member by any further movement of the 
operator element which may occur during the course of 
the timed interval so as to prevent alteration of the 
timed interval. 

Referring now to the several views and more par 
ticularly to FIGURES 2, 3 and 5, the tripping mechanism 
is Supported in a rigid frame having sides 24 and 25 and 
top and bottom ends 26 and 27, respectively. An aper 
ture 28 in the bottom end 27 slidably receives a collar 
30 which is positioned on the end of the motion trans 

60 mitting rod 16 as seen in FIGURE 1, 2 or 6. The top 
end 26 contains an opening 31 which is adapted to slid 
ably receive the plunger 22 to which is attached the push 
button operator 20. Mounted in the path of plunger 22 
is a lever 34 adapted to rotate upon sleeve 36 from an 

65 initial position to a final position in response to actuation 
of the plunger 22. A pair of identical discs 40 are fixed 
to sleeve 36 at either side of the lever 34 and the sleeve 
36 is mounted for rotation upon axle 41 which is fixed 
between sides 24 and 25, thereby allowing discs 40 to 
rotate concentric with, but independent of, the rotation 
of lever 34 (see FIGURES 2 and 3). Rotation of the 

70 
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discs 40 is limited by the action of a pair of stop pegs 
42 and 44 which are anchored in each disc and which 
cooperate with a stationary pin 46 to confine such rota 
tional movement to travel between an initial position 
wherein stop pegs 42 abut pin 46 (see FIGURE 6) and 
a position where stop pegs 44 abut pin 46 (see FIGURE 
12). 
Between the discs 40 is a cam 50 mounted upon a drive 

pin 52 which is fixed to the discs 40 so that the cam 
50 is carried along a path of travel between a first loca 
tion and a second location as discs 40 rotate from the ini 
tial position toward a final position as described above. 
As best seen in FIGURES 3, 4 and 6, the cam 50 is 
adapted to pivot upon the drive pin 52 and is biased by 
means of a spring 54 which is coiled around pin 52 and 
which resiliently maintains cam 50 against a back-up bar 
58, also secured between the discs 40, for a purpose which 
will be explained hereinafter. 
A drive spring 60 (see FIGURES 3, 5, and 6) is pro 

vided for rotating the discs 40 from their initial position 
toward the final position in a manner to be hereinafter 
described, the central portion 62 being coiled about 
sleeve 36 with the drive arms 64 secured to pin 52 and 
the bar portion 66 engaging the drive face 67 of lever 
34. In order to return the lever 34 and the discs 40 to 
their respective initial positions, a return spring 70 is 
provided which is mounted between discs 40 and sides 
24 and 25 with central portion 72 being coiled about 
axle 41 while arms 74 are secured to the stationary pin 
46 and bar 76 engages the hook 77 provided in lever 
34 and a return pin 78 is provided which is secured be 
tween the discs 40 and mechanically couples face 79 of 
the lever 34 to the discs 40. 

Referring now to FIGURES 2, 5 and 6, a latching 
mechanism 80 is provided to permit rotation of the lever 
34 and the discs 40 only in the sequence called for during 
the operation of the tripping mechanism and includes 
a first latching member 81 and a second latching member 
82. The first latching member 81 is hinged between 
sides 24 and 25 by means of a pin 83 (see also FIGURE 
11) which passes through openings 84 in latch arms 85 
which are thereby adapted to pivot about the pin 83 
and which carry a first latch tooth 86 provided with an 
upright shoulder 88. The second latching member 82 
is mounted between arms 85 for pivotal movement upon 
pin 83 which passes through opening 90 in latch arm 92 
which in turn carries a second latch tooth 94 provided 
with a front face 96. 

In order to alternatively prevent or permit rotation of 
the discs. 4) and the lever 34, latch teeth 86 and 94 are 
biased toward the lever 34 by means of a spring unit 
100 which is fastened to the bottom end 27 with a screw 
fastener 192 and is provided with leaf spring 104, which 
resiliently urges tooth 94 toward the lever 34, and leaf 
springs 06, which resiliently maintain tooth 86 in re 
movable engagement with the notches 167 formed in 
the discs 40 and against the cam surface 108 which Se 
quentially drives tooth 86 out of engagement with the 
notches 107 in response to the rotation of the lever 34 
to alternatively prevent or permit rotation of the discs 
40. As best seen in FIGURES 5, 6 and 11, second latch 
ing member 82 is also provided with an arm 110 which 
has a pair of bearing edges 112 protruding from one Sur 
face thereof and being located so as to abut the shoulder 
114 of collar 30 to prevent pivoting of latch arm 92 
about pin 83 in a direction which would move latch tooth 
94 into engagement with lever 34 until it becomes neces 
sary in the sequence of operations for tooth 94 to en 
gage the face 79 of the lever 34 to prevent the return 
rotation of the lever 34. The follower portion 116 of 
the collar 30 is allowed to project beyond arm 10 for 
a purpose which will be explained shortly. 
The operation of the tripping mechanism will now be 

described by referring to FIGURES 6 through 15 which 
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4. 
serve to illustrate the progressive operation of the device. 
Referring first to FIGURE 6, the motion transmitting 
member represented by rod 16 is shown in a first posi 
tion, collar 36 being placed upon the end of rod 16 as 
aforesaid. The tripping mechanism is shown with the 
assembled component parts in a neutral or initial posi 
tion with springs 60 and 70 in an unextended or unwound 
state. In the neutral position, the tooth 86 is positioned 
in the notch 107 formed in each disc 40 so that when the 
push-button 20 is moved to actuate plunger 22 in the 
direction of the arrow, the lever 34 will rotate in a coun 
terclockwise direction while the discs 40 are held sta 
tionary. As the plunger 22 moves to rotate the lever 34 
toward a final position, the return spring 70 is distended 
or wound since the arms 74 are held stationary by pin 
46 while the bar portion 76 is carried in a counter-clock 
wise direction by the hook 77 of lever 34. At the same 
time drive spring 60 is distended or wound by virtue of 
the movement of bar portion 66 with surface 67 of lever 
34 while arms 64 are secured to drive pin 52 which is 
held stationary between the two discs 40. Thus, mechani 
cal energy is accumulated by the drive and return springs 
and stored therein during movement of the plunger and 
the lever. As best seen in FIGURES 7 and 9, as the 
lever 34 continues to rotate in a counter-clockwise direc 
tion, cam surface 108 drives the tooth 86 out of the 
notches 107 and when lever 34 reaches the position 
shown in FIGURE 8, tooth 86 is completely disengaged 
from notches 107 and the discs 40 will begin to rotate 
rapidly in a counter-clockwise direction driven by the 
mechanical energy released from drive spring 60. As 
discs 40 rotate from their initial position toward a final 
position (see FIGURES 8, 10 and 12), the cam 50 is 
carried along a path of travel from a first location (FIG 
URE 8) to a second location (FIGURE 12) by drive pin 
52 which is fixed to the discs 40, and the cam engages 
the follower portion 16 of the collar 30. Since cam 50 
is prevented from pivoting about the drive pin 52 in a 
clockwise direction by back-up bar 58, follower 16 will 
be driven in the direction of the arrow thus moving rod 
16 to a second position. The movement of rod 16 to 
the second position throws switch 5 to a second mode 
of operation and activates timing head 14 to initiate the 
timed interval during which switch 5 will remain in the 
second mode of operation and rod 16 will return progres 
sively to the first position. 
As best seen in FIGURE 12, after cam 50 has moved 

the collar 30 to the second position, the cam is rotated 
toward a second location lying outside of the path of 
travel of collar 30 thereby allowing both collar 30 and 
rod 6 to freely return to the neutral or first position. The 
rotational travel of the discs 40 is limited by the engage 
ment of pegs 44 with stationary pin 46 as explained 
above. In this position spring 60 is again in its unex 
tended or neutral condition while spring 70 remains in 
an extended or wound condition. 

In order to prevent interruption of the return travel 
of rod 16 and the consequent alteration of the timed 
interval, the lever 34 and the discs 40 are maintained 
in their respective final positions, as shown in FIGURE 
13, by latch tooth 94 which has been allowed to be 
moved by the action of leaf spring 104, by virtue of the 
displacement of shoulder portion 114 of collar 30 in the 
direction of the arrow in FIGURE 10, until front face 
96 contacts shoulder 88 of the latch tooth 86 and which 
now projects into the path of lever 34 and prevents ro 
tation of the lever in a clockwise direction by engaging 
the face 79 of the lever 34. Since the lever 34 and the 
discs 40 are now mechanically coupled by means of the 
return pin 78 which is fixed between discs 40 and main 
tained against the face 79 by means of spring 60, it will 
be evident that until the latch tooth 94 allows the lever 
34 and the discs 40 to be returned to their respective neu 
tral or initial positions, actuation of plunger 22 by 
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pressing of the push-button 20 will have no effect upon 
the movement of the cam 50 or upon the timing cycle. 
As rod 16 progressively returns toward its first posi 

tion, collar 30 moves in the direction of the arrow indi 
cated in FIGURES 13 and 14, and the shoulder 114 will 
engage bearing edges 112 thereby pivoting latch arm 
92 in a clockwise direction about pin 83 so that upon the 
arrival of rod 16 at the first position, latch tooth 94 will 
be rotated out of engagement with the lever 34 thereby 
allowing the lever 34 and the discs 40 to rotate in a 
clockwise direction back to their respective neutral or 
initial positions (lever 34 and pin 78 moving toward the 
position shown in phantom in FIGURE 14). The return 
rotation is effected by the release of the mechanical en 
ergy which up to this point had been stored in the re 
turn spring 70 as explained hereinbefore. 

In order to prevent movement of collar 30 and rod 
16 away from the first position and the consequent re 
activation of the timing cycle as a result of engagement 
of the cam 50 with follower portion 116 of collar 30 
while the lever 34 and the discs 40 are returning to their 
respective initial positions, the cam 50 is allowed to pivot 
about pin 52 in a counter-clockwise direction (away from 
its normal position depicted in phantom in FIGURE 15) 
as it returns over the follower 116 as shown in FIGURE 
15. When cam 50 has arrived at its first location, the 
spring 54 will have returned the cam 50 back to its nor 
mal position against bar 58 so that when the plunger 22 
is again actuated, the cam 50 will be in position to drive 
the collar 30 to the second position and begin a new 
timing cycle. 

It is to be understood that the above detailed descrip 
tion of an embodiment of the invention is provided by 
way of example and is not intended to restrict the inven 
tion. Various details of design and construction may be 
modified without departing from the true spirit and scope 
of the invention as defined in the appended claims. 

I claim: 
1. A tripping mechanism for use in conjunction with 

a device having a motion transmitting member movable 
between a first position and a second position, said trip 
ping mechanism comprising: 

(A) operator means; 
(B) cam means movable in response to actuation of 

said operator means for moving said motion trans 
mitting member from said first position only to said 
second position and initiating a predetermined timed 
interval during which said motion transmitting mem 
ber will progressively return to said first position; and 

(C) means responsive to the movement of said motion 
transmitting member for rendering said camming 
means incapable of movement during said timed in 
terval so that the return of said motion transmitting 
member cannot be interrupted and said timed in 
terval cannot be altered by actuation of said oper 
atOr means. 

2. A tripping mechanism for use in conjunction with a 
device having a motion transmitting member movable 
between a first position and a second position, said trip 
ping mechanism comprising: 

(A) operator means; 
(B) camming means movable from an initial position 

to a final position in response to actuation of said 
operator means for moving said motion transmit 
ting member from said first position only to said sec 
ond position and initiating a predetermined timed 
interval during which said motion transmitting mem 
ber will progressively return to said first position, 
said final position being located outside the path of 
said return travel; and 

(C) means responsive to the movement of said motion 
transmitting member for rendering said camming 
means incapable of movement from said final posi 
tion during said timed interval so that said timed in 
terval cannot be altered through interruption of the 
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6 
return travel of said motion transmitting member by 
actuation of said operator means. 

3. A tripping mechanism for use in conjunction with 
a device having a motion transmitting member movable 
between a first position and a second position, said trip 
ping mechanism comprising: 

(A) operator means; 
(B) camming means movable from a first location to 
a second location in response to actuation of said op 
erator means for moving said motion transmitting 
member from said first position only to said second 
position and initiating a predetermined timed interval 
during which said motion transmitting member will 
progressively return to said first position, said sec 
ond location being positioned outside the path of 
said return travel; 

(C) means for maintaining said camming means in 
said second location during said timed interval so 
that the return travel of said motion transmitting 
member cannot be affected by actuation of said op 
erator means; and 

(D) means responsive to the arrival of said motion 
transmitting member at said first position for allow 
ing said camming means to return to said first loca 
tion only upon the lapse of said timed interval. 

4. A tripping mechanism of claim 3 wherein said 
means for maintaining said camming means in said sec 
ond location is responsive to the departure of said motion 
transmitting member from said first position. 

5. A tripping mechanism of claim 3 wherein said cam 
ming means comprises: 

(A) at least one disc rotatable from an initial position 
to a final position in response to actuation of Said 
operator means; and 

(B) a cam mounted upon said disc for movement 
therewith and operatively engageable with said mo 
tion transmitting member during rotation of said disc 
from said initial position to said final position for 
moving said motion transmitting member from said 
first position to said second position and initiating 
said timed interval. 

6. A tripping mechanism for use in conjunction with 
a device having a motion transmitting member movable 
between a first position and a second position, said trip 
ping mechanism comprising: 

(A) operator means; 
(B) camming means movable along a path of travel 

for moving said motion transmitting member from 
said first position to said second position and initiat 
ing a timed interval during which said motion trans 
mitting member will progressively return to said first 
position; 

(C) energy storing means operatively related to said 
operator means and said camming means such that 
mechanical energy is stored during actuation of said 
operator means and then released for driving said 
camming means along said path of travel; and 

(D) means responsive to the movement of said motion 
transmitting member for rendering said energy stor 
ing means incapable of operation during said timed 
interval so that said timed interval cannot be altered 
by actuation of said operator means. 

7. A tripping mechanism for use in conjunction with 
a device having a motion transmitting member movable 
between a first position and a second position, said trip 
ping mechanism comprising: 

(A) an operator element; 
(B) first means located relative to said operator ele 
ment for movement from an initial position to a final 
position in response to actuation of said operator 
element; 

(C) camming means movable along a path of travel 
for moving said motion transmitting member from 
said first position to said second position and initiat 
ing a timed interval during which said motion trans 
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mitting member will progressively return to said first 
position; 

(D) energy storing means operatively related to said 
first means and to said camming means such that 
mechanical energy is stored during movement of said 
first means from said initial position toward said final 
position and released when said first means ap 
proaches said final position for driving said cam 
ming means along said path of travel; and 

(E) second means responsive to the movement of said 
motion transmitting member for rendering said first 
means incapable of movement during said timed in 
terval so that said timed interval cannot be altered 
by actuation of said operator element. 

8. A tripping mechanism of claim 7 wherein said Sec 
ond means comprises: 

(A) means for maintaining said first means in said 
final position during said timed interval so that said 
energy storing means is incapable of operation dur 
ing said timed interval; and 

(B) means responsive to the arrival of said motion 
transmitting member at said first position for al 
lowing said first means to return to said initial posi 
tion upon the lapse of said timed interval. 

9. A tripping mechanism of claim 7 wherein said 
energy storing means comprises spring means. 

10. A tripping mechanism for use in conjunction with 
a device having a motion transmitting member movable 
between a first position and a second position, said trip 
ping mechanism comprising: 

(A) an operator element; 
(B) first means located relative to said operator ele 
ment for movement from an initial position to a final 
position in response to actuation of said operator 
element; 

(C) camming means movable from a first location to 
a second location independent of the actuation of 
said operator element and engageable with Said mo 
tion transmitting member during such movement for 
moving said motion transmitting member from said 
first position to said second position and initiating a 
timed interval during which said motion transmitting 
member will progressively return to said first posi 
tion, said second location being positioned outside 
the path of said return travel; 

(D) second means for retaining said camming means 
at said first location during movement of said first 
means from said initial position toward said final 
position; 

(E) third means for releasing said camming means 
when said first means is in Said final position; 

(F) spring means operatively related to said first means 
and to said camming means such that mechanical 
energy is stored during movement of said first means 
from said initial position toward said final position 
and released when said first means is in Said final 
position for driving said camming means from said 
first location to said second location; and 

(G) fourth means responsive to the movement of Said 
motion transmitting member for rendering said first 
means incapable of movement during said timed in 
terval so that said timed interval cannot be altered 
by actuation of said operator element. 

11. A tripping mechanism of claim 10 wherein Said 
fourth means comprises: 

(A) means for maintaining said first means in Said 
final position and said camming means in said Second 
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8 
location during said timed interval so that the return 
travel of said motion transmitting member cannot be 
affected by actuation of said operator element; and 

(B) means responsive to the arrival of said motion 
transmitting member at said first position for allow 
ing said first means to return to said initial position 
and said camming means to return to said first loca 
tion upon the lapse of said timed interval. 

12. In a time delay control device having a motion 
transmitting member movable between a first position 
and a second position, a tripping mechanism capable of 
moving said member only when said member is in said 
first position and then only to said second position, said 
tripping mechanism comprising: 

(A) an operator element; 
(B) a lever mounted for rotation by said element from 

an initial position to a final position; 
(C) at least one disc rotatable from an initial position 

to a final position independent of said lever; 
(D) a first latch urged into engagement with said disc 
for preventing rotation of said disc as said lever is 
rotated from said initial position toward said final 
position; 

(E) means for disengaging said latch from said disc 
when said lever is in said final position; 

(F) first spring means operatively related to said lever 
and said disc such that mechanical energy is stored 
therein by said rotation of said lever and then re 
leased upon said disengagement of said latch for 
rotating said disc from said initial position to said 
final position; 

(G) a cam mounted upon said disc for movement 
from a first location to a second location and opera 
tively engageable with said motion transmitting mem 
ber during said rotation of said disc said motion 
transmitting member from said first position to said 
second position and initiating a timed interval dur 
ing which said motion transmitting member will 
progressively return to said first position, said second 
location being positioned outside the path of said 
return travel; 

(H) a second latch urged into engagement with said 
lever when said lever is in said final position for 
maintaining said lever and said disc in their respec 
tive final positions during said timed interval so that 
said timed interval cannot be altered by movement 
of said operator element; 

(I) means responsive to the arrival of said motion 
transmitting member at said first position for disen 
gaging said second latch from said lever only upon 
the lapse of said timed interval; and 

(J) second spring means operatively related to said 
lever and said disc such that mechanical energy is 
stored therein by said rotation of said lever and then 
released upon said disengagement of Said Second 
latch for returning said lever and said disc to their 
respective initial positions. 
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