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The present invention relates to an electric switch, and
more particularly to an electric switch having a time delay
between the actuation of the switch to its on position and
the actual closing of the switch.

For the operation of many types of electrically op-
erated devices, it is often desirable to have a switch which
will provide a delay time between the actuation of the
switch to its on position, and the actual closing of the
switch, but which will provide substantially no delay time
between the actuation of the switch to its off position and
the opening of the switch. Furthermore, it is also desir-
able to have such a switch in which the delay time be-
tween the actuation of the switch to its on position and
the actual closing of the switch can be varied.

It is an object of the present invention to provide a
novel electric switch.

It is another object of the present invention to provide
a novel electric switch having a delay period between the
actuation of the switch to its on position and the actual
closing of the switch.

It is still another object of the present invention to pro-
vide an electric switch having a delay period between the
actuation of the switch to its on position and the actual
closing of the switch, but having substantially no delay
time between the actuation of the switch to its off posi-
tion and the opening of the switch.

It is a further object of the present invention to pro-
vide an electric switch having a time delay between the
actuation of the switch to its on position and the actual
closing of the switch, which delay time can be varied.

Other objects will appear hereinafter. '

For the purpose of illustrating the invention there is
shown in the drawings forms which are presently pre-
ferred; it being understood, however, that this invention
is not limited to the precise arrangements and instru-
mentalities shown.

FIGURE 1 is a side elevational view of the electric
switch of the present invention in its off position.

FIGURE 2 is an end elevational view of the switch of
the present invention in its off position.

FIGURE 3 is a top elevational view of the switch of
the present invention in its off position.

FIGURE 4 is a sectional view taken along line 4—4
with the switch being in its on position.

FIGURE 5 is a side elevational view of the switch of
the present invention in its on position.

FIGURE 6 is a sectional view through a modification
of the switch of the present invention.

FIGURE 7 is a view taken along line 7—7 of FIG-
URE 6.

FIGURE 8 is a schematic view of still another mod-
ification of the switch of the present invention.

Referring initially to FIGURES 1--3, the switch of the
present invention is generally designated as 10.

Switch 10 comprises. a vertical mounting plate 12 which
is pivotally supported intermediate its ends on a support-
ing bracket 14. Supporting bracket 14 comprises a hor-
izontal base 16, and a pair of spaced, parallel legs 18
extending upright from the base 16. The mounting plate
12 is pivotally supported between the legs 18 of the
mounting bracket 14 by a horizontal pivot pin 20 which
extends through the legs 18 and the mounting plate 12.
Thus, the mounting plate 12 is supported for pivotation
about a horizontal axis.
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A pair of parallel tubes 22 and 24 extend through and
are secured to the mounting plate 12 adjacent opposite
ends of the mounting plate 12. The tubes 22 and 24 are
of equal length, and project the same distance beyond
each side of the mounting plate 12. A tube 26 extends
along one side of the mounting plate 12, and connects one
end of the tube 22 to one end of the tube 24. A tube
28 extends along the other side of the mounting plate 12
and connects the other end of the tube 22 to the other
end of the tube 24. The tubes 22, 24, 26, and 28 are
connected to form a closed passageway extending through
the tubes. The tubes 22 and 24 are angled downwardly
in opposite directions with respect to each other. Thus,
the corner 30 at the junction between the tube 22 and the
tube 26 is vertically higher than the corner 32 at the
junction between the tube 22 and the tube 28, whereas
the corner 34 at the junction between the tube 24 and
the tube 28 is higher than the corner 36 at the junction
between the tube 24 and the tube 26. The tubes 22, 24,
26, and 28 are made of an electrical insulating material
such as a plastic.

A pair of electrically conductive metal terminals 38
and 40 extend through the corner 36 at the junction be-
tween the tube 24 and the tube 26. The terminal 38 ex-
tends downwardly through the top of the corner 36, and
the terminal extends upwardly through the bottom. of the
corner 36. An electrically conductive liquid 42, such as
mercury, is provided within the closed passageway pro-
vided by the tubes 22, 24, 26, and 28.

A valve 44 is provided in the tube 28 between the cor-
ners 32 and 34. Valve 44 may be any well known type
of valve having a variable size opening therethrough for
controlling the flow through the valve 44, Valve 44 has
a handle 46 by which the size of the opening through
the valve 44 can be varied. An actuating rod 48 is piv-
otally connected to one end of the mounting plate 12 by
which the switch 10 can be actuated between its off and
on positions.

The switch 10 of the present invention operates as
follows:

The switch 10 is in its off position when the actuating
rod 48 is pulled downwardly so that the tube 22 is lower
than the tube 24. In this position of the switch 10, the
corner 32 is lower than the corners 30, 34, and 36, so
that all of the liquid 42 will be in the corner 32.

To actuate the switch 10 to its on position, and thereby
close the switch 10, the rod 48 is pushed upwardly to pivot
the mounting plate 12 until the tube 24 is lower than the
tube 22 as shown in FIGURE 5. 1n this position of the
switch 10, the corner 36 is lower than the corners 30, 32,
and 34 so that all of the liquid 42 will flow from the
corner 32 to the corner 36. Since the corner 30 is always
higher than the corner 32, the liquid 42 cannot flow from
the corner 32 to the corner 36 through the tube 22 and
tube 26. Thus, all of the liquid 42 flows down the tube
28 and down the tube 24 to the corner 36.

When the corner 36 becomes completely filled with the
liquid 42 which is electrically conductive, the terminals

.38 and 40 will be electrically connected through the liquid

42 to close the switch 10. There is just a sufficient amount
of the liquid 42 in the tubes so that all of the liquid 42
must be in the corner 36 before the corner 36 is com-
pletely filled to electrically connect the terminals 38 and
40. During the passage of the liquid 42 from the corner
32 to the corner 36, the liquid 42 must pass through the
valve 44. The valve 44 restricts the flow of the liquid
42 so as to provide a time delay between the time that
the mounting plate 12 was pivoted to its on position and
the time that all of the liquid 42 reaches the corner 36
to electrically connect the terminals 38 and 40 and there-
by electrically close the switch 10. The particular delay
time of the switch 10 is determined by the size of the
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opening through the valve 44 which can be varied by
turning the handle 46.

To open the switch 10, the actuating rod 48 is pulled
downwardly again to pivot the mounting plate 12 to its
off position in which the tube 22 is lower than the tube
24 as shown in FIGURE 1. In the off position of the
switch 10, the corner 32 is lower than the corners 39, 34,
and 36 so that all of the liquid 42 will flow from the
corner 36 to the corner 32. Since the corner 34 is al-
ways higher than the corner 36, the liquid 42 cannot flow
from the corner 36 back through the tube 24, but the
liquid 42 must flow through the tube 26 and the tube
22 to the corner 32. As soon as some of the liquid 42
Jeaves the corner 36, the corner 36 will be emptied suffi-
ciently to electrically disconnect the terminals 38 and
40, and thereby open the switch 10. Thus, although the
switch 10 provides a time delay beiween the actuation of
the switch to its on position and the electrically closing
of the switch 10, there is substantially no time delay be-
tween the actuation of the switch 1¢ to its off position and
the electrically opening of the switch 1.

Referring to FIGURES 6 and 7, a modification of the
switch of the present invention is generally designated as
10a. Switch 10a is identical to the switch 10 shown in
FIGURE 1, except with regard to the means for restrict-
ing the flow of the liquid 42 to provide the time delay.

In the switch 10q, the means for restricting the flow
of the liquid 42 comprises a tube 50 of a flexible plastic,
which tube 50 is either inserted into or entirely replaces
the tube 28 of the switch 10 of FIGURE 1. A clamp 52
is provided around the flexible tube 50. Clamp 52 com-
prises a pair of flat arms 54 which are pivotally con-
nected together at one end by a pivot pin 56. The free
ends 58 of the clamp arms 54 are bent through substan-
tially 300° to encircle a separate pin 60. Each of the
arms 54 has a slot 62 extending longitudinally there-
through from the free end 58 of the arm 54. A screw
64 extends transversely through one of the pins 60, across
the space between the arms 54, and is threaded into the
other pin 60. The screw 64 extends through the slots 62
in the arms 54.

The switch 10a operates in the same manner as the
switch 10 as previously described. To vary the time de-
lay of the switch 104, the screw 64 is rotated to either pull
the arms 54 of the clamp 52 together, or spread the arms
54 of the clamp 52 apart. When the arms 54 of the clamp
52 are pulled together, the arms 54 squeeze the flexible
tube 50 therebetween, and close the passageway through
the tube 50 to decrease the delay time. When the arms
54 of the clamp 52 are spread apart, the passage through
the flexible tube 50 is opened to decrease the delay time.

Although the switch 10 of the present invention is
‘shown having only one pair of terminals 38 and 49, the
switch 10 can also be provided with an additional pair of
the terminals in the lower corner 32 between the tubes
22 and 28 and with a second valve in the tube 26. Thus
there would be provided a double throw switch having a
delay time for closing both sets of terminals. Since the
liquid 42 would have to pass through different valves to
reach each of the sets of terminals, the delay time for each
set of terminals can be different. Also, although the termi-
nals 38 and 40 are shown extending respectively through
the top and bottom of the corner 36, both of the termi-
nals 38 and 40 can extend through either the top, or
the bottom or the sides of the corner 36.

Referring to FIGURE 8, the modification of the switch
.of the present invention is generally designated as 70.

Switch 70 comprises a single tube 72 of an electrical
insulating material which is closed at both ends. One
end of the tube 72 is secured to the end of a mounting
plate 74. Mounting plate 74 is pivotally supported on a
supporting bracket 76. An actuating rod 78 is pivotally
connected to the other end of the mounting plate 74.

A valve 80 is provided in the tube 72 between the ends
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of the tube 72. Valve 80 may be any type of restriction
means for reducing the area of the tube 72 and which
permits the restricted area to be varied. A pair of termi-
nals 82 and 84 extend through the tube 72 adjacent the
free end of the tube 72. The tube 72 contains an elec-
trically conductive liquid 86, such as mercury.

In the use of the switch 70, the switch 70 is in its
off position when the actuating rod 78 is pulled down-
wardly to lift the free end of the tube 72 up. The liquid
86 flows to the supported end of the tube 72 and thereby
disconnects the terminals 82 and 84. When the actuating
rod 78 is pushed upwardly to lower the free end of the
tube 72, the liquid 86 flows through the valve 8¢ to the
terminals 82 and 84. The valve 8¢ restricts the flow of
the liquid 86 so that there is a delay time before a suffi-
cient amount of the liquid 86 reachies the free end of
the tube 72 to electrically connect the terminals 82 and
84. The tube 72 may also be provided with a pair of
terminals adjacent its supported end to provide a double
throw switch.

As shown in FIGURE 8, the tube 72 of the switch 70
has a pair of terminals 88 and 90 therethrough adjacent
the valve 80. When the switch 70 is actuated to the on
position of the tube 72, the liquid 86 flows through the
valve 80 and across the terminals 88 and 99 to electrically
connect the terminals 88 and 90. As long as the liquid
86 flows across the terminals 88 and 90 the electrical
circuit containing the terminals 88 and 96 is closed. The
length of time that the terminals 88 and 90 will remain
connected is determined by the restriction of the valve
80. Thus, if the valve 80 is wide open, the liquid 86 will
flow quickly across the terminals 88 and 90 to connmect
the terminals 88 and 99 only for a short period. How-
ever, if the valve 80 is closed to provide only a small
opening, the liquid will flow across the terminals 88 and
90 for a longer period.

Thus, by using the terminals 88 and 90 which are
spaced from the ends of the tube 72, the switch 70 can
be used to maintain a circuit closed for a desired period
of time. The switch 70 of the present invention permits
the time of maintaining the circuit closed to be varied
as desired. The switch 10 of the present invention. may
also be provided with a pair of terminals spaced from
the lower corners 36 or 32 to permit the closing of a
circuit for a desired length of time.

The present invention may be embodied in other spe-
cific forms without departing from the spirit or essen-
tial attributes thereof and, accordingly, reference should
be made to the appended claims, rather than to the fore-
going specification as indicating the scope of the invention.

We claim:

1. A time delay switch comprising a mounting plate
supported for pivotation about a horizontal axis, a pair
of tubes extending through and supported by said mount-
ing plate, said tubes extending downwardly in opposite di-
rections so that one pair of diagonally opposite ends
of said tubes are lower than the other pair of diagonally
opposite ends, a second pair of tubes, each of said sec-
ond pair of tubes connecting a higher end of one of said
first pair of tubes to the lower end of the other of said
first pair of tubes, said tubes being connected together
to provide a closed passageway therethrough, a pair of
electrical terminals extending through the low end of one
of said first pair of tubes, an electrically conductive Liquid
within said tubes, and means for restricting the flow of
the liquid from the low end of the other of said first pair
of tubes to the low end of said one of the first pair of
tubes. :

2. A switch in accordance with claim 1 in which the
amount of the electrically conductive liquid within said
tubes is just sufficient to bridge the space between the
terminals when all of the liquid is in the low end of the
one tube of the first pair.

3. A switch in accordance with claim 1 in which the
means for restricting the flow of the fluid comprises a
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valve having an opening therethrough which is smaller
in area than the area of said tubes.

4. A switch in accordance with claim 3 in which the
valve has a variable size opening therethrough.

5. A switch in accordance with claim 1 in which the
means for restricting the flow of the fluid comprises a
flexible tube through which the fluid must flow, and a
clamp around said flexible tube and adapted to vary the
size of the opening through said flexible tube.

6. A time delay switch comprising a mounting plate
supported for pivotation about a horizontal axis, a hol-
low tube of electrical insulating material, said tube being
in the form of a quadrangle and being supported on said
mounting plate with two of the sides thereof extending
through the mounting plate and the other two sides
thereof extending along opposite sides of said mounting
plate, said quadrangular tube being twisted so that two
of the diagonally opposite corners of said tube are lower
than the other two diagonally opposite corners, a pair
of electrical terminals extending through one of said lower
corners of said tube, an electrically conductive liquid with-
in said tube, and means for restricting the flow of said
liquid between the other lower corner of said tube and
said one lower corner which contains said terminals.

7. A switch in accordance with claim: 6 in which the
amount of the electrically conductive liquid within said
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tube is just sufficient to bridge the space between said
terminals when all of the liquid is in the one lower corner
of said tube.

8. A switch in accordance with claim 6 in which the
means for restricting the flow of the fluid comprises a
valve having an opening therethrough which is smaller in
area than the area of said tube.

9. A switch in accordance with claim 8 in which the
valve has a variable size opening therethrough.

10. A switch in accordance with claim. 9 in which said
valve is mounted in the side of said tube which extends
from said other lower corner along the mounting plate.

11. A switch in accordance with claim 6 in which the
means for restricting the flow of the fluid comprises a
flexible tube connected in the tube between said other
lower corner and the high corner on the same side of the
mounting plate, and a clamp extending around said flexi-
ble tube and adapted to vary the size of the opening of
said flexible tube.
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