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3,404,411 
ACTUATING MEANS FOR TOILET SEATS 

AND LIDS 
Kenneth Ncwkirk, 866 Green St, 
San Francisco, Calif. 94133 

Continuation-impart of application Ser. No. 343,659, 
Feb. 10, 1964, now Patent No. 3,316,561, dated 
May 2, 1967. This application Oct. 31, 1966, Ser. 
No. 590,565 

5 Claims. (Cl. 4,-251) 

ABSTRACT OF THE DISCLOSURE 

A device for returning a toilet seat and lid to a closed 
position including hydraulic timing means actuated upon 
opening of the seat or lid to a vertical position. Holding 
means is provided for holding the seat or lid in an open 
position for a predetermined interval of time after which 
a separate closing means swings the seat or lid toward 
closed position and at the same time slows movement to 
such closed position. 

This application is a continuation-in-part of applica 
tion Ser. No. 343,659 ?led Feb. 10, 1964 since matured 
into Patent No. 3,316,561, dated May 2, 1967. 

This invention relates to toilet seats and toilet seat 
lids and more particularly to a mechanism for auto 
matically returning the seat and lid to a horizontal closed 
position so that the ?xture has a neat appearance at all 
times when not in use. 
The above cited patent application discloses a mecha 

nism for both opening and closing the seat and lid. The 
present invention is directed to a mechanism for auto— 
matically closing the seat and lid after the same have 
been opened manually. 
The main object of the invention is the provision of a 

relatively inexpensive foolproof mechanism by which the 
toilet seat and lid are automatically lowered to a closed 
position when not in use. 

Other objects and advantages of the invention will be 
apparent from the following speci?cation and from the 
drawings: 

FIG. 1 is a fragmentary top plan view of a toilet bowl 
showing the manner in which the invention is installed 
thereon. 

FIG. 2 is a fragmentary side elevation of the structure 
of FIG. 1. 

FIG. 3 is a top plan view of the mechanism constituting 
the invention shown in its inoperative position. 

FIG. 4 is a rear elevation of the mechanism of FIG. 3. 
FIG. 5 is a vertical sectional view taken in a plane 

indicated by line 5—5 of FIG. 3. 
FIG. 6 is a fragmentary side elevation showing the 

seat and lid in raised position. 
FIG. 7 is a fragmentary side elevation showing the 

lid only in raised position with the seat in down posi 
tion. 

FIG. 8 is a fragmentary side elevation showing the 
seat and lid in a slightly raised position when both seat 
and lid are being raised together. 

FIG. 9 is an enlarged view of the mechanism in the 
same inoperative position as in FIG. 4. 
FIGS. 10—12 are views similar to FIG. 9 but showing 

the mechanism in successive positions during the raising 
and lowering cycle. 

FIG. 13 is a vertical cross section of the hydraulic 
unit. 

FIG. 14 is a cross section taken in a plane indicated 
by lines 14—14 of FIG. 13. 

FIG. 15 is a fragmentary cross section taken in a plane 
indicated by lines 15-—15 of FIG. 3. 
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In detail, and ?rst with reference to FIGS. 1 and 2, 

the invention is adapted to be employed with a conven 
tional toilet bowl generally designated 1 which is pro— 
vided with the usual toilet seat generally designated 2 
and lid 3. The mechanism of the present invention takes 
the form of a relatively small unit which may be placed 
rearwardly of the seat and lid and supported on the up 
wardly facing surface of the bowl and secured thereto by 
passing bolts through the existing holes in the bowl body 
which normally support the shaft on which the seat and 
lid are swingable. 

As best seen in FIGS. 3, 4 the unit may be mounted on 
a base plate 4 to which are secured a pair of upwardly 
extending bearings 6, 7 on which a shaft 8 is rotatably 
supported. The lid 3 is provided with a pair of brackets 
10, 11 which are ?xedly secured by bolts 12, 13 to the 
main shaft 8. 

For a reason which will be pointed out later the seat 
2 is not integrally connected to shaft: 8 but is provided 
with a ?at bracket 15 which is formed along its opposite 
side edges with a pair of opposed upwardly directed lugs 
16, 17 which are connected at their upper ends by a 
horizontally extending rod 18. Lugs 16, 17 are provided 
with relaiiveiy large elongated apertures 20 for receiving 
therethrough the main shaft 8. At spaced points along 
the length of rod 18 and shaft 8 there are provided a 
pair of circular springs 21, 22 which, as best seen in 
F IG. l5, yieldabl-y connect rod 18 to shaft 8. 
At this point it may be noted that upon upward swing 

ing of lid 3 the shaft 8 to which it is connected will rotate 
in bearings 6, 7. However upon upward swinging of both 
the seat and the lid means is provided for interconnecting 
the two automatically. As best seen in FIGS. 5-8 lid 

‘ brackets 10, 11 are provided with upwardly projecting ex 
35 

40 

70 

tensions 23 which, when the lid only is raised as seen 
in FIG. 7, clears the rod 18. However when both the 
seat and lid are raised as shown in FIG. 8 the rear end 
of bracket 15 moves downwardly relative to the shaft 8 
carrying with it the rod 18 so that the extensions 23 butt 
against the rod 18 thus interconnecting the seat and lid 
which remain interconnected until lowered to the down 
position. Secured to the underside of seat 2 adjacent its 
rear end are a pair of yieldable bumpers 25 on which 
the seat pivots so as to raise the bracket 15 to its up 
position as seen in FIG. 7, thus permitting the lid to be 
raised alone if this is desired. 

Referring again to FIGS. 3 and 4 there is provided at 
one end of shaft 8 a bevel gear 26 which is in mesh 
With a pinion 27 rotatably supported on a bearing pin 28 
which is in turn mounted on the vertically extending leg 
29 of a bearing bracket 30. Fixedly secured to pinion 27 
for rotation therewith is a driving arm 31 which extends 
radially outwardly from pinion 27 and. which is provided 
at its outer end with a driving pin 32. Driving pin 32 
extends through slots in a release lever 33 and an actuat 
ing cam 34 and pivotally supports at its end a cocking 
lever 35. This cocking lever 35 is adapted to cooperate 
with a timing cam 36 to which is secured a cocking pin 
37. As best seen in FIGS. 9-12, upon counterclockwise 
rotation of pinion 27 and driving arm 31 cocking lever 
35 is moved to the left as seen in FIG. 9 so that the 
hooked end 38 of the cocking lever engages cocking pin 
37 on timing cam 36 urging the latter to the left. 
Timing cam 36 is connected by means of a pivot pin 39 

with the outer end of a piston rod 40 of a hydraulic unit 
generally designated 41. The hydraulic unit 41 will be de 
scribed in greater detail later on but at this point it will 
be noted that upon counterclockwise movement of pinion 
27 in response to raising of the seat 2 or lid 3, or both, 
the cocking lever 35 engages cocking pin 37 urging timing 
cam 36 to the left and pulling connecting rod 40 out of 
hydraulic unit 41. The action of the mechanism is best 



3,404,411 
3 

seen in FIGS. 9-12 wherein the structure is in an inopera 
tive position in FIG. 9, is initiating its forward stroke in 
FIG. 10, has completed its forward stroke in FIG. 11 and 
has gone through a portion of its return stroke in FIG. 12. 

Secured to the actuating cam 34 is a pin 45 which is 
received within a slot 46 formed in the timing cam 36. 
Since driving pin 32 is received through a slot 47 in actu 
ating cam 34 counterclockwise movement of the driving 
arm 31 causes the actuating cam 34 to swing also in a 
counterclockwise direction about its pivot 48 which is 
mounted on a vertically extending bearing plate 49. As 
seen in FIG. 10‘, upon counterclockwise movement of 
actuating cam 34 pin 45 engages the slanting edge 50 of 
slot 46 thus urging the timing cam 36 upwardly so that 
pin 45 enters the straight portion of slot 46 and avoids en 
gagement with the shoulder 51 formed at the upper por 
tion of slot 46. 

Pivot pin 39 on timing cam 36 is sufficiently long to be 
received within a horizontally extending slot 53 formed at 
one end of a horizontally elongated plate 54 which is bifur 
cated at its opposite end to provide upper and lower legs 
55, 56 which slide on the upper and lower sides respec 
tively of the hub of pinion 27. The free ends of pivot pin 
39 also extend through horizontally extending slots 58, 59 
formed in a pair of horizontally elongated bracket plates 
60, 61 which in turn are secured at their corresponding 
ends to hydraulic unit 41 by screws 62. This structure in 
sures that the pivot pin 39, and therefore the piston rod 
40, are constrained to move along a horizontal path at all 
times. 
As cocking lever 35 urges timing cam 36 to the left as 

seen in FIGS. 9—12 pivot pin 39 engages the inner end of 
slot 53 in plate 54 (FIG. 11) and moves plate 54 to the 
left against the urgency of a tension spring 64 extending 
between a lug 65 formed along the upper edge of plate 
54 and the upper portion of hydraulic unit 41. Cooking 
lever 35 is urged into engagement with cocking pin 37 at 
all times by a light tension spring 43 extending between 
said cocking lever and timing cam 36. 
When cocking lever 35 approaches its extreme position 

(FIG. 11) at which the lid 3 is raised to a vertical posi 
tion, said cocking lever is swung to a released position rela 
tive to cocking pin 37 by the coaction between a cam sur 
face 57 on lever 35 and pin 45 on actuating cam 34. How 
ever, before such release is elfected, means is provided for 
holding the lid 3 (and seat 2 if both are raised) in a 
vertically extending position. Such holding means will 
now be described. 
As best seen in FIG. 3 bolt 12 which secures lid bracket 

10 to shaft 8 also secures, by means of nut 68, an elon 
gated pin 69 which may be formed from heavy wire to 
provide an eye at one end to receive bolt 12 therethrough. 
When shaft 8 is rotated through 90 degrees as the lid 3 is 
raised to a vertical position pin 69 is swung from the 
vertical position of FIGS. 3, 5 to the horizontal position 
of FIG. 11. As the lid 3 is raised to its vertical position 
pin 69 is engaged by a hook 71 which is swingably con 
nected at pivot 72 to a plate 73. This plate 73 is formed 
along one edge 74 so as to be engaged by pivot pin 39 
as the latter is moved to the left (FIGS. 9—12) and is 
swingably mounted on the pivot pin 72 which in turn is 
secured to an upstanding lug 77 on base 4. Hook 71 is 
urged in a counterclockwise direction at all times by ten 
sion spring 79 extending between said hook and plate 73. 
However such counterclockwise movement is limited by a 
stop pin 80 ?xed to plate 73. As plate 73 is swung toward 
pin 69 by the movement of pivot pin 39 to the left said 
pin 69 engages the upper camming surface of hook 71 and 
swings the hook clockwise against the urgency of spring 
79 so that said hook snaps over pin 69 to the holding 
position of FIG. 11. By the time cocking lever 35 has been 
disengaged from pin 37 on timing cam 36, hook 71 is in 
engagement with pin 69 (FIG. 11) thus holding the lid in 
its raised vertical position. 

Referring now to FIG. I3 it will be noted at this point 
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4 
that connecting rod 40 is connected to a piston 82 re 
ceived within a cylinder 83 formed in hydraulic unit 41. 
As will be pointed out in greater detail later on move 
ment of piston 82 to the right (FIG. 13) under the 
urgency of spring 64 is dampened by the hydraulic ?uid 
within hydraulic unit 41. However it will be apparent that 
when the lid 3 is in raised position and hook 71 is holding 
the positioning pin 69, the sliding plate 54 and the piston 
rod 40 controlled thereby are both held in a locked posi 
tion by virtue of the position of driving pin 32 relative 
to the bearing pin 28 (FIG. 11). It is therefore necessary 
to provide means for reversing the movement of the 
mechanism so that the piston 82 may move at a controlled 
rate to the right in FIG. 13 to provide a gradual closing 
of the lid (and seat if both are connected). Such means is 
provided by release lever 33 which is interposed between 
the driving arm 31 and the actuating cam 34. This re 
lease lever 33 is provided with a longitudinally extending 
slot 86 through which driving pin 32 extends. Release lever 
33 rides on top of the vertically disposed leg 29 which 
serves as a support for pinion bearing pin 28. Secured to 
one end of the release lever 33 is one end of a tension 
spring 87 which is fastened at its other end to a support 
88 ?xed relative to the base 4. By reference to FIGS. 9-11 
it will be seen that as the mechanism is moved to its 
cocked position release lever 33 will be forced down 
wardly to the position of FIG. 11 under the urgency of 
driving arm 31 when driving pin 32 engages the end of 
slot 86 in release lever 33. In the position of FIG. 11 it will 
therefore be apparent that tension spring 87 exerts a 
generally upwardly directed force through release lever 
33 on driving pin 32. Such upwardly directed force urges 
driving arm 31 in a clockwise direction and therefore 
applies a torque to shaft 8 through pinion 27 tending to 
lower the lid 3. Thus it will be apparent that when piston 
82 has moved to the right under the urgency of spring 54 
a su?icient distance to release the hook 71 from the pin 
69 the torque impressed on shaft 8 by spn'ng 87 will cause 
the lid 3 to be moved from its vertical position so that it 
may start downwardly by its own weight. After this move 
ment has been initiated and the driving arm 32 is no longer 
in a locked position it will be apparent that the resistance 
offered by the hydraulic ?uid in hydraulic unit 41 will reg 
ulate the speed at which the lid 3 (and the seat 2 if con 
nected) moves downwardly to its lowered position. 

It will be noted when the torque created by the weight 
of seat 2 or lid 3 is driving the piston to the right as seen 
in FIG. 12 that the actual driving connection is between 
pin 45 on actuating cam 34 and shoulder 51 formed 
along the upper edge of slot 46‘. Pin 45 engages the 
shoulder 51 just after sliding plate 54 has traveled a suf 
?cient distance to the right to disconnect hook 71 from 
pin 69 (FIG. 12). It is for this reason that slot 46 is 
shaped to provide a straight portion in which pin 45 may 
move to the right during the cocking movement (FIG. 
11); and it is also for this reason that the slanting edge 
50 of slot 46 is provided for raising timing cam 36 to the 
position of FIG. 10. 
At this point it will be apparent that means is provided 

for closing the lid and seat at a predetermined rate Of 
speed after the same have ‘been raised to a vertical posi 
tion. It is of course necessary to prevent the above de 
scribed action if a person is seated on seat 2. This is ac 
complishd by the present invention through the use of a 
brake which is actuated by the weight of such person 
and which brake will now be described. 
The sliding plate 54 is provided with a downwardly 

extending leg 90 to which is secured a horizontally ex 
tending shoe 91 adapted to slide on the upper surface 
of base 4. Shoe 91 is provided at its outer end with an 
upwardly extending ?ange 92 which, as ‘best seen in FIG. 
7, extends upwardly to a point just below the bracket 15 
of seat 2. As was noted above, seat 2 is provided adjacent 
its rear end with a yieldable bumper 25 which when the 
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weight of a person is on seat 2 yields su?iciently to cause 
the bracket 15 to move downwardly into abutment with 
the upper edge of ?ange 92. Thus when the mechanism 
has moved to its cocked position of FIG. 11 and brake 
91 has imparted to it the load on seat 2 then movement 
of the mechanism to the right is prevented despite the 
urgency of spring 64. However .when the weight is re 
moved from seat 2 the mechanism may then continue its 
return movement under the urgency of spring 64. In 
order to avoid interference between brake ?ange 92 and 
seat bracket 15 when the mechanism is in its normal posi 
tion of FIGS. 3, 4 and 9, bracket 15 may be provided with 
a rectangular notch 95 (FIG. 3) to pevent interference 
between the backet 15 and brake ?ange 92 at the time 
the seat 2 is raised. 
From the above description it will be apparent that 

there has been provided an effective mechanism which is 
actuated upon the raising of the lid 3 or raising of the 
lid 3 and seat 2 and ‘which mechanism provides a time de 
lay after which the lid and seat are closed automatically. 
In the event a weight is applied to seat 2 then the closing 
action is arrested until such weight is removed at which 
time the closing action is automatically set in motion and 
carried through with the lid closing at a predetermined 
rate of speed to its horizontal position. 
The hydraulic unit illustrated in FIGS. 13 and 14 not 

only operates as a timer but also provides means for 
regulating the rate of closing of the lid and seat. Under 
the urgency of spring 64 the piston 82 is urged to the 
right within cylinder 83 and escapes from said cylinder 
through passageway 97 into an internally threaded bore 
98 provided with an ori?ce 99. A horizontal extension 
100 of ‘bore 98 leads to a reservoir 101 which in turn is 
connected to the left hand end of cylinder 83 by passage 
vway 102. The outer end of threaded bore 98 is provided 
vwith an internally and exteriorly threaded ?tting 105 in 
‘which a threaded needle valve 106 is rotatable so as to 
adjust the clearance between the inner end of needle valve 
106 and the ori?ce 99 thus regulating the speed at which 
the seat and lid close. . 
The opposite ends of cylinder ‘83 are interconnected 

by a pair of transverse passageways 108, 109 which con 
nect with the longitudinally extending passageway 110. 
This passageway 110 is restricted as at 111 to form a 
seat for a ball check 112 which is held in a position 
closely adjacent restriction 111 by a longitudinally ex 
tending screw 113 threadedly received is a ?tting 114 
secured to the end of passage-way 110. By rotating screw 
113 the position of ball 112 relative to its seat may be 
regulated. 

If it is desired to lower the lid and seat to their hori 
zontal positions without awaiting the action of the hy 
draulic unit a release mechanism is provided in a form of 
an elongated element 115 slidably mounted within the 
left hand end of bore 110 and provided with a hole 116 
in which is received the offset end of a horizontally ex 
tending shaft 117 mounted within a ?tting 118 and actua 
ble by a handle 119 for urging the ball 112 away from 
its seat thus permitting the hydraulic ?uid to be bypassed 
and removing all resistance to lowering of the seat and 
lid. 
The very speci?c description given above of the pre 

ferred form of the invention should not be taken as re 
strictive as it will be apparent that various modi?cations 
in design may be resorted to by those skilled in the art 
without departing from the scope of the following claims. 

6 
I claim: 
1. Apparatus for controlling the lowering movement 

of a member that is adapted to be swung about a hori 
zontal axis fom a generally vertical position to a gener 

5 ally horizontal position and vice versa comprising: 
holding means ‘for holding said member in said verti— 

cal positions, ' 

time delay means for releasing said holding means after 
a predetermined interval of time after said member 

has been swung to said vertical position, 
means interconnecting said member with said time de 

lay means whereby the moment created by said mem 
ber when inclined to the vertical is resisted by said 
time delay means, 

whereby the movement of said member from said ver 
tical position to said horizontal position is slowed 
to a predetermined rate, 

and means for arresting action of said time delay 
means when a weight is applied to said member. 

2. Apparatus for controlling the lowering movement 
of a member that is adapted to be swung about a hori 
zontal axis from a generally vertical position to a gener 
ally horizontal position and vice versa comprising: 

holding means for holding said member in said vcrti~ 
cal position, 

time delay means for releasing said holding means after 
a predetermined interval of time after said member 
has been swung to said vertical position, 

means interconnecting said member with said time de 
lay means whereby the moment created -by said 
member when inclined to the ‘vertical is resisted by 
:said time delay means, 

whereby the movement of said member from said ver 
tical position to said horizontal position is slowed 
to a predetermined rate, 

and a spring urging said member away from said ver 
tical position toward said horizontal position to ini 
tiate movement of said member away from said ver 
tical position after release of said holding means. 

3. Apparatus according to claim 2 wherein said time 
delay means includes a ?uid cylinder and a piston therein, 
and wherein a linkage is provided for transferring the 
weight of said member to said piston after movement of 
said member away from said vertical position, whereby 
said weight is resisted by said piston to control the rate 
of downward movement of said member. 

4. Apparatus according to claim 1 wherein said time 
delay means includes a ?uid cylinder and a piston therein, 
and wherein said piston is movable to one of two eX~ 
treme positions by swinging movement of said member to 
a vertical position, and wherein said piston moves a sub 
stantial distance toward said other position from said 
one position before said time delay means releases said 
holding means. 

5. Apparatus according to claim 4 wherein said mem 
ber is interconnected by a linkage with said piston for ‘so 
resisting said movement. 
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