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This invention relates to time-delay actuators for tog 
\gle switches and more particularly to a modi?cation of 
la time-delay actuator of the type disclosed in Patent No. 
2,637,788. . 

v“It is often desirable to operate wall-mounted'electrical 
switches without the physical presence of the user. For 
example, a light in a garage may be switched on at 
night for the purpose ‘of lighting the surrounding area 
for the bene?t of ‘a person removing his automobile from 
the garage. It is then necessary to leave the vehicle and 
return to .the garage to switch the light oif. 
The time-delay actuator described in Patent No. 2,637, 

788 comprises a‘ cylinder adapted to contain a viscous 
liquid in which a pistonis slidably mounted. The piston 
is urged in one direction by a spring and is provided 
with a restricted port 'to slow the movement of the piston 
through the viscous liquid. A shaft is slidab'ly mounted 
within the pistonand includes means at one end adapted 
to engage the projecting handle of a wall switch. In 
operation, the piston travels slowly downwardly in the 
liquid due to the force exerted by the spring. During 
a ?rst increment of travel, the piston slides freely upon 
the shaft and during a second increment of travel the 
piston is connected to the shaft so that it will move the 
shaft with it to trip the switch. 

While generally satisfactory, this time~delay actuator 
does have certain drawbacks. The necessity of employ 
ing a viscous ?uid, such as oil, adds to the ?rst cost of 
the device, creates maintenance problems and necessi 
tate-s mounting the device in an upright position below 
the switch. 
Other prior art devices are available for automatically 

switching lights on vand off; however, in some cases it 
is necessary to replace the conventional wall switch with 
a switch incorporating a time-delay mechanism therein. 
In other instances, though the mechanisms are attach 
able to conventional wall switches, they do not have 
means permitting. a user to present the time interval dur 
ingawhich the switch is to remain-unaffected by the time 
delay device. > 

In view of the foregoing factors and conditions char 
acteristic of time-delay actuators which automatically 
switch electric lights on and oifat predetermined times, 
it is a primary object of the present invention to pro 
vide a new and useful time-delay ‘actuator for wall 
switches which has a pneumatic cylinder and spring biased 
piston connected ‘to a ‘switch-contacting plunger including 
means vfor controlling movement of the piston within the 
cylinder ‘and which is especially designed for automati~ 
cal-1y ‘activating or f de-activating electrical wall switches 
e?iciently, safely and expeditiously. 

’ Another object of the invention is to provide a time 
delay actuator which may be readily attached to conven 
tional wall switches without modifying their construc 
tion. 
Yet another object of the invention is to provide a 

time-delay actuator of a pneumatic type which is simple 
and economical in construction and which includes means 
for presetting the time interval during which throwing 
of a wall switch is to be delayed. 

Still ‘another object of the invention is to provide 
a pneumatic time-delay actuator of the type described 
which will not interfere with normal operation of a wall 
switch and which includes means to lock the actuator in 
an inoperative position. 
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A further object of the invention is to provide a pm 

Ina-tic time-delay actuator wherein the pressure of a spring 
acting on a piston to move the piston in a switch trip 
ping direction is opposed by atmospheric pressure in a 
manner which may be controlled to delay or retard move 
ment of the piston ot impart a predetermined time delay 
to the tripping of the switch. 

Another object of the invention is to provide a time 
delay wall switch actuator having (1) a pneumatic cyl 
inder, (2) a bracket adapted for ready attachment to 
conventional wall-mounted electrical switches, (3) a 
piston slidably mounted in the cylinder which is urged 
in one direction by a spring interposed between the piston 
and one end of the cylinder and (4) a plunger connected 
to the piston which includes a restricted port which 
slowly bleeds air into the cylinder above the piston to 
raid the spring in overcoming atmospheric pressure acting 
below the piston. . 

These and other more speci?c objects will appear upon 
reading the following speci?cation and claims and upon 
considering in connection therewith the attached draw 
ings to which they relate. 

Referring now to the drawings in which a presently pre 
ferred embodiment of the invention is illustrated: 
FIGURE 1 is a perspective view of time-delay actua 

tor of the invention attached to a conventional wall 
mounted electrical toggle switch; 
FIGURE 2 is a side elevational view taken in the 

direction of arrows 2—2 of FIGURE 1; , 
FIGURE 3 is a partial elevational view of the time 

delay actuator taken in the direction of arrows 3—3 of 
FIGURE 2; ' 

FIGURE 4 is a plan View of the time-delay actuator 
taken in the direction of arrows 4-4 of FIGURE 2; 
FIGURE 5 is a cross-sectional view, on an enlarged 

scale, of the time-delay actuator of the invention; 
FIGURE 6 is a partial, cross-sectional view, on an en 

larged scale, showing a detail of construction of the piston 
and plunger of the time-delay actuator; 
FIGURE 7 is ‘an enlarged detail of construction show 

ing somewhat schematically a modi?cation of the device 
shown in FIGURE 3 wherein the air-release port shown 
in the cylinder of FIGURE 3 is sealed; 
FIGURE 8 is a perspective view of means employed 

in the time-delay actuator to control the operation there 
of; and V . 

FIGURE 9 is a partial plan view of a detail of con 
struction of a modi?ed form of a portion of the time 
delay actuator. 

Referring again to the drawings, the time-delay actua~ 
tor constituting the present invention, generally designated 
10, includes a pneumatic cylinder 11 and a plunger assem 
bly 12 which are connected to a wall-mounting bracket 14. 
The bracket 14 has a central opening 16 adapted to en 

compass the toggle 18 of a conventional wall-mounted 
electrical switch 20 without interfering with the opera 
tion thereof. The time-delay actuator is mounted by re 
moving the screws 22 which hold the conventional cover 
plate 24 in position on the switch 20, aligning the ‘screw 
receiving apertures 26 in the bracket with similar apertures 
in the cover plate 24 and reinstalling the screws 22. The 
bracket 14 includes a plurality of protuberances 28 which 
may be engaged by an ear 30 on a disc 32 forming part 
of the plunger 12 to maintain the plunger 12 in an ele 
vated position above the toggle 18. The switch 20 is 
turned off by rotating the disc 32 sufficiently to bring it 
out of engagement with a protuberance 28 whereupon the 
plunger 12 will descend very slowly and contact the toggle 
18 to throw it to its “oit” position, as shown in broken 
lines in FIGURE 2. 
The cylinder 11 includes an encompassing sidewall 34, 
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a closed bottom wall 36 and an internally threaded, open 
top 38 which is adapted to threadedly engage an exter 
nally threaded, annular shoulder 40 on the bracket 14 
(FIG. 5). An air release port 42 is mounted in the 
sidewall 34 for a purpose to be hereinafter explained. 
The externally threaded shoulder 40 is mounted on a 
horizontal leg 44 forming an integral part of the bracket 
14. An aperture 46 is mounted in the leg 44 to slidably 
receive a shaft 48 forming part of the plunger 12. 
The shaft 48 includes a through-going bore 50 which 

is restricted at one end to form a reduced ?ow passage 
52 and which is enlarged at the other end to form a 
chamber 54 for a slotted, resilient, ?ow regulator 56. 
A slotted end 58 of the regulator 56 engages a shoulder 
60 formed by the juncture of chamber 54 with the re 
duced diameter of the bore 50. The end 58 is ?rst 
drilled to form a cylindrical recess 61 and is then pro 
vided with a slot 62 which assures that air will ?ow from 
chamber 54 to ?ow passage 52 even though the slotted 
end 58 is pressed into ?rm engagement with the shoulder 
60. There is su?icient clearance between the regulator 
56 and the inner wall of the chamber 54 to permit uni 
form ?ow of air therethrough; however, a screw 64 may 
be progressively tightened to compress the regulator 56 
and press it into engagement with the inner wall of 
chamber 54 to progressively restrict the flow of air there 
through until it is completely stopped. Thus, ?ow of air 
through the flow passage 52 may be regulated from a 
maximum ?ow to a complete stoppage of ?ow. 
A cup-shaped, ?exible piston 66 is slidably mounted 

in the cylinder 11 and has an outwardly ?aring, encom 
passing sidewall 68 adapted to engage the inner wall of 
the cylinder 11. The piston 66 is connected to the shaft 
48 by means of a washer '70 and a thermosetting plastic 
member 72 which may be applied to the tip of the shaft 
48 above the washer '76 in a molten state and permitted 
to set. It is to be noted that a notch 74 (FIG. 6) is in 
cluded at the end of the shaft 48 into which the plastic 
?ows to form a ?rm bond. 
The piston 66 is biased away from the closed bottom 

wall 36 by means of a compression spring "76 which has 
one end bearing against the bottom wall and another 
end encompassing the plastic member 72. Assuming that 
screw 64 is tightened enough to prevent ?ow of air through 
passage 52, then the force of the spring ‘76 acting on the 
top of the piston 66 to drive it downwardly away from the 
bottom wall 36 is offset by the forces exerted on the 
bottom of the piston by atmospheric pressure entering 
between the shaft 48 and the aperture 46. When the 
piston is moved upwardly within the cylinder 11 toward 
the bottom wall 36 air is exhausted from the cylinder by 
?owing downwardly between the ?ared wall 68 of the 
piston and the inner wall of the cylinder so that, theoreti~ 
cally, the atmospheric pressure acting on the bottom of 
the piston 66 will equalize the force exerted by the spring 
76 on top of the piston so that it will remain static in 
its upper position. However, there is some seepage of 
air past the piston so that the spring slowly overcomes 
the atmospheric pressure working on the bottom of the 
piston to drive the piston downwardly. As soon as the 
piston passes the port 42 in the cylinder 11, the negative 
pressure above the piston is overcome by atmospheric 
pressure which is then equalized on both sides of the pis 
ton thereby permitting the full force of the spring 76 to 
operate without opposition to snap the plunger 12 to the 
end of its stroke striking the toggle 18 to throw it to its 
“off” position. If it is desired to further delay the down 
ward stroke of the piston 66, the port 42 may be sealed 
with a suitable seal 78, as shown in FIGURE 7, so that 
the piston will proceed slowly to the end of its stroke. 
Under these conditions, the natural downward stroke of 
the piston takes approximately three hours. When, on 
the other hand, the port 42 is open and the screw 64 is 
loosened su?iciently to leave a maximum of clearance be 
tween the regulator 56 and the inner wall of chamber 54 
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4 
so that full ?ow through passage 52 is permitted, the pis 
ton 66 will travel a full stroke in a few seconds. Of course 
it is apparent that as the passage between the inner wall 
of chamber 54- and the regulator 56 is diminished in size 
by tightening the screw 64, there is a corresponding in 
crease in the length of time it takes the piston to make a 
full downward stroke. It is also apparent that the time 
delay period can be further regulated by only partially 
depressing plunger 12 so that the piston 66 is not re 
quired to travel the full length of cylinder 11 in making 
its downward stroke. 

Referring now to FIGURE 9, a modi?ed disc 32a and 
screw 64a is employed wherein the screw 64a includes 
an enlarged head portion 80 which is marked off in in 
crements of an hour so that the user of the device may 
set the screw 64a to a desired time delay interval. 

Operation of the device will be readily understood. 
The plunger 12 may be only partially depressed, as de 
scribed above, or it may be completely depressed driving 
the piston 66 to its uppermost position where it is adjacent 
the bottom wall 36 in which case the disc 32 may be ro 
tated to bring an ear 30 into engagement with a protuber 
ance 28 to maintain the time-delay actuator 10 in an 
inoperable condition until it is desired to use it. Assuming 
that the screw 64 has been adjusted to compress regulator 
56 to a desired degree so that a predetermined time de 
lay will be effected, that port 42 is open and that plunger 
12 is completely depressed with the disc 32 engaging 
protuberance 28, then when it is desired to have the 
light switch 20 extinguish a light a predetermined period 
of time after a person has left a lighted area, the disc 32 
is rotated to release the ear 30 and the plunger 12 slowly 
descends by virtue of seepage of air past the piston 66 and 
air ?owing through the chamber 54-, slot 62 and the pas~ 
sage 52 into the area above the piston thereby implement 
ing the force exerted by the spring at a slow, uniform 
rate. The plunger 12 will slowly descend until the piston 
66 passes the air inlet port 42 at which time air will be 
admitted above the piston thereby equalizing the pressure 
on both sides of the piston so that the force of the spring 
‘76 will act uninhibited to snap the plunger against the 
toggle 18. 

While the particular time-delay actuator herein shown 
and described in detail is fully capable of attaining the 
objects and providing the advantages herein before stated, 
it is to be understood that it is merely illustrative of the. 
presently preferred embodiment of the invention and 
that no limitations are intended to the details of con 
struction or design herein shown other than as de?ned in 
the appended claims. 

I claim: 
1. A time-delay actuator for a control element com 

prising: 
a pneumatic cylinder having one closed end; 
a piston slidably mounted in said cylinder in substan 

tially air tight relationship with the wall of said 
cylinder; 

a shaft having one end connected with said piston and 
extending through an opening in the other end of 
said cylinder opposite said closed end and nearest 
said control element; 

a ?uid passage through said shaft for connecting the 
space between said piston and said closed end with 
atmosphere; 

spring means located between said closed end and said 
piston for forcing said piston toward said other end 
and toward said control element; 

metering means located in said passage for regulating 
the flow of air into said space to regulate the speed 
at which said piston is moved by said spring after 
said spring is compressed by movement of said shaft 
into said cylinder; 

said metering means comprising a resilient member 
located entirely within said passage; and 

adjustable regulating means located within said shaft 
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accessible from the exterior for compressing said 
resilient member to control the rate of flow through 
said passage. 

2. A time-delay actuator for a control element com 
prising: 

a pneumatic cylinder having one closed end; 
a piston slidably mounted in said cylinder in substan 

tially air tight relationship with the wall of said 
cylinder; 

a shaft having one end connected with said piston and 
extending through an opening in thepther end of 
said cylinder opposite said closed end and nearest 
said control element; 

a ?uid passage through said shaft for connecting the 
space between said piston and said closed end with 
atmosphere; 

spring means located between said closed end and said 
piston for forcing said piston toward said other end 
and toward said control element; 

metering means located in said passage for regulating 
the ?ow of air into said space to regulate the speed 
at which said piston is moved by said spring after 
said spring is compressed by movement of said shaft 
into said cylinder; 

said passage including a stepped portion formed by a 
shoulder between larger and smaller portions of said 
passage; ~ 

said metering means comprising a resilient member 
extending along said'larger portion into end abut 
ment with said shoulder; and 

adjustable means accessible from the exterior for com 
pressing said resilient member to expand said mem 
ber within said larger portion to regulate the ?ow 
of air around said member into said space. 

3. A time-delay actuator as de?ned in claim 2 having 
slot means located adjacent the end of said member to 
connect the space around said member with said smaller 
passage portion while the end of said member is com 
pressed against said shoulder. 

4. A tirne-delay actuator for a control element com 
prising: 

a pneumatic cylinder having one closed end; 
a piston slidably mounted in said cylinder‘in substan 

tially air tight relationship with the wall of said 
cylinder; 

a shaft having one end connected with said piston and 
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6 
extending through an opening in the other end of 
said cylinder opposite said closed end and nearest 
said control element; 

a ?uid passage through said shaft for connecting the 
space between said piston and said closed end with 
atmosphere; 

spring means located ‘between said closed end and said 
piston for forcing said piston toward said other end 
and toward said control element; 

metering means located in said passage for regulating 
the ?ow of air into said space to regulate the speed 
at which said piston is moved by said spring after 
said spring is compressed by movement of said shaft 
into said cylinder; 

an actuator member on the other end of said shaft for 
engaging and moving said control element as said 
shaft moves out of said cylinder; 

said cylinder being supported by a bracket extending 
from said other end of said cylinder; 

a protuberance on said bracket; and 
a projection on said actuator member; 
said projection being rotatable into engagement with 

said protuberance after said piston is moved into said 
cylinder a predetermined distance and being normal 
ly held in such engagement by said spring means; 
said piston being released by rotation of said projec 
tion away from said protuberance. , 
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