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Patented Apr. 20, 1948 2,440,232 

UNITED STATES PATENT OFFICE 
2,440,232. 

sterilizED Toit's At 
iLloyd H. Davidson, Connersville, ffidi, assignor, 

by mesne assignments, to Avco Manifactiiring 
* Corporation, a corporation of Delaware 

Applicationi 
s 

The invention relates to sterilize 
One object of the invention is to 

and efficient hydraulic means for automatically 
raising the seat into sterilizing position after 
each use. . . . . . . .''... "* . 

Another object of the invention is to provide 
improved hydraulic means, which permits the 
seat to be manually lowered to its usable posi 
tion, and automatically raises the seat into steri 
lizing position after each use. ... . . . . . . . . . . . . 

Another object of the invention is to provide 
an improved hydraulic unit for lifting the toilet 
seat which includes a pressure: regulating valve 
for limiting the pressure of the water to the 
operating cylinder for lifting the seat. 
Another object of the invention is to provide 

hydraulic means for automatically lifting the 
seat, which is operable to start the seat slowly 
and continue its lifting movement at a greater 
speed, without subjecting the seat to shock. 
Other objects of the invention will appear from 

the detailed description. 
The invention consists in the several features 

hereinafter set forth and more particularly ide 
fined by claims at the conclusion hereof. 
In the drawings: w . . . 
Fig. 1 is a front illustration of a toilet seat 

in the cabinet and in its raised position. 
Fig. 2 is a section of line 22 of Fig. 1, the 

seat being shown in its lowered or usable posi 
tion. 

Fig. 3 is a horizontal section takeh on line 
S-3 Of Fig. 6. 

Fig. 4 is a horizontal section taken ori line 4 4 
of Fig. 7. W . . . . w - : .... w 

Fig. 5 is a section taken online 5-5 of Fig. 3. 
Fig. 6 is a vertical section oii line 6-6 of Fig. 

3. 
Fig. 7 is a section taken online 7-7 of Fig. 3. 
The invention is exemplified as applied to a 

toilet seat 12 which has a divided front portion and is adapted to pass through a corresponding 
ly shaped opening in the front 7 of the steriliz 
ing cabinet 4. Seat 12 is secured to swing with 
a shaft (3 which is journalled in brackets. 6 
which are supported on the upper rear portion 
of the bowl 5. & s - - - - - - - - a. 

A sterilizing lamp. 8 is mounted in the cabinet 
so that its rays will be directed by a suitably 
shaped reflector 9; which is mounted in cabinet 
f4 onto the usable face of the toilet-seat while 
the seat is vertically positioned in the cabinet. 
Shaft E3 vertically supports the seat 12 for 

swinging movement from its vertical position 
in the sterilizing cabinet (4 to its horizontal posi 
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eiid of casing 
liig or bracket 
'cabinet is 
lowerérid of which is 
distal end of art . . . ... r icylinder has an itegral wall and its lower end 
is closed by a renovable hea 
steri25 extends through a packing 27 which is 
confined in head 26 by a gland 28. . . . . 

39 which has 

inenbers which is 

42... aridi 4.3% against. 

ember 11, 1944, serial No. 562937 
10 Claims. (C1.4.283) 

wis' e said shaft, is con 
piston and forms an operating 

r: . . . . . . . A enshaft 3 and said piston. The hydraulic mechanism comprises a casing 
in which is formed a cylinder 21. The upper 

O is pivoted by a pin 23 to a 
a which is supported in the 

istön 24 is slidable in the cylinder 
2 arid provided. With a depending stem, 25, the 

ipivoted by a pin 26 to the 
8. The upper end of the 

ead 26. The piston 

waterissippied to the cylinder-21 for oper 
-ating pistóri-24 by a flexible pipe 30 which is 
connected to the water pipe, which is used to 
stipply the water to the bowl. The supply pipe 
3D is communicatièdly connected to an inlet duct 
3 Which is formed in the casing and conducts 

30 W a pressire regulating valve which con 
trols the flow of water in the desired predeter 
mined pressure to the hydraulic device. 
This pressure regulator comprises a diaphragm 

margin clamped between an 
all 40 on casing 20 and a head or cap 

i is screw-threaded to said wall; a clos 
ve-member 37 loaded by a spring 38 

movable against a seat 36 in a cup-shaped 
rew-threaded into annular 

w-threaded stem 44 on valve mem 
washer 42 screw-threaded to stem 44 

aid a washer 43 throtigh, which said stem ex 
tends, for clamping the central portion of the 
washer; a nut 5 which is threaded to the outer mi. 43 and adapted to clamp washers 

iaphragm 39; a plug:547 
screw-threaded into an angular flange on the 
cap: 4 (; ; and a spring 39--a between washer. 43 
on the diaphragm and plug; 41. Valve-member 
37 controls the flow of water from inlet port 
3... which cominunicates With...the inlet port. 30 
through the clip-shaped-member 34 and into the 
chamber 49, orieside of which is formed by di 
aphragm, 39. Springs 38 and 39-a exert a 
counter or balancing pressure On the diaphragm 
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39. The pressure to which diaphragm 39 is re 
sponsive for closing valve-member 37 can be 
varied by the adjustment of plug 47 to vary the 
inward pressure exerted by the Spring 39-d 
against the diaphragm. 39. A locknut 48 holds 
plug 47 in its adjusted position. The pressure of 
spring 39-a may be adjusted, for example, to 
permit a pressure of 15 lbs. per square inch 
against the inner face of the diaphragm 39 to 
close valve 37 against seat 36 and cut of the 
delivery of water to chamber 49 when the pres 
sure of water exceeds 15 lbs. per Square inch. 

0. 

This regulation of the operation of valve-mem 
ber 37 adapts the hydraulic device for use With 
supply lines in which the pressure fluctuates or 
which operate under different pressures; also, to 
control the flow of water to the cylinder 2, ac 
cording to the speed with which it is desired to 
raise the toilet Seat. 
From chamber 49 in the pressure regulator the 

water flows through a duct 50 in casing 20 to the 
upper end of the cylinder 2 via a slidable control 
valve 53, which is closed when the seat is lowered, 
for operating the piston 24 downwardly to raise 
the toilet seat. Walve 53 is adapted to close 
against a seat 54 which is formed in the duct 50 
between chamber 49 and cylinder 2 when the 
seat f2 has been lowered to its usable position 
and to cut off the full supply of water to cylinder 
2i. This valve 53 is shiftable by a lever 55 which 
is fulcrumed at 56 on the casing 20, has its upper 
end connected by a pin 57 to said valve and has 
its lower end extended for engagement by a can 
59 on arm 8 which is fixed to shaft 3, when 
the seat has been shifted to its lowered or usable 
position. Lever 55 is loaded by Spring 58 to cause 
valve 53 to remain open, except when the seat is 
lowered and lever 55 is engaged by cam, 59. 
The seat f2 is manually lowered from its ster 

ilizing position by the user and during its lower 
ing movement the seat, through shaft 3 and arm 
8 will raise the piston 24 in cylinder 2 and force 

water from cylinder 2i through a discharge valve 
in the upper portion of the casing 20. A handle 
2 is provided on the seat which may engage the 

front of the cabinet to limit the upward pivotal 
movement of the Seat. 
The discharge valve comprises a closure Or Valve 

member 60 which is slidable in a chamber 64 in 
the casing 20. Member 60 is loaded by a spring 

catively connected by a duct 63 with the upper 
end of cylinder 2. The pressure to which the 
discharge valve is responsive can be varied by 
adjustment of screw-plug 70 which engages Spring 
St. Chamber 64 is connected to a drain port 65 
which is extended at duct 66 to the lower portion 
of casing 20. A flexible drain pipe 6 is connected 
to the lower end of duct 66 for conducting Water, 
and is connected to conduct water, into the toilet 
in any suitable manner. Spring 6f has a pressure 
slightly in excess of the maximum pressure of the 
water in cylinder 2, as controlled by the pressure 
regulator, so that the discharge valve Will remain 
closed until the pressure of the water in said cyl 
inder is raised by the lifting of piston 24 in the 
cylinder by the arm 8, as the seat f2 is manually 
lowered. As a result of the manual lowering of 
the toilet seat 2, the piston 24 causes the Water to 
be discharged from cylinder 2 through ducts 65 
and 66 to drain pipe 67. A drain-port 7 is pro 
vided in the casing 20 between the lower end of 
cylinder 24 and drain duct 66 so that any leakage 
of water past the piston 24 will flow to the drain 
connection. 
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will hold piston raised in cylinder 2. 

4. 
The control valve 53 which is held closed by 

can 59 on arm 24 when the seat is in its usable 
position, is provided with a leak-port 68 for slowly 
delivering water from the chamber 49 to cylinder 
2 to automatically initiate the lifting of the Seat, 
for preventing the toilet seat from being left in 
its lowered position by the user in lieu of being 
lifted to its sterilizing position between uses. The 
port 68 permits leakage of water to cylinder 2 
while the valve-member 53 is closed. After cam 
59 is disengaged from lever 55 during the slow 
upward movement of piston 24, resulting from 
the leakage of water through groove 64 into the 
cylinder 2, spring 58 will shift valve-member 53 
to its open position to permit the full flow of 
water from chamber 49 through duct 5) to the 
upper end of the cylinder for shifting the piston 
24 to complete the upward movement of the toilet 
Seat into the sterilizer cabinet. 
The operation will be as follows: When the seat 
2 has been raised, Water from inlet pipe 30 will 

flow under line-pressure through ducts 30 and 3 
into the chamber around valve-member 37; valve 
member 37 will be open and water will flow into 
chamber 49 and through duct 50 into the upper 
end of cylinder 2 f. The control valve member 
53 will then be open. The water under pressure 
will hold piston 24 in its lowered position and hold 
the toilet seat raised and in the cabinet. The 
discharge valve member 60, being loaded by spring 
6 SO as to be responsive to a higher pressure in 
the cylinder, Will remain closed. The pressure 
regulator will limit the pressure of water in the 
cylinder 2 so that it will not be sufficient to open 
the discharge valve. If the pressure in the supply 
line increases beyond a predetermined point, for 
example 15 lbs. per square inch, the pressure reg 
ulator will close inlet valve member 37 and pre 
vent higher pressure in cylinder 2. During the 
discharge of water from cylinder 2, the pres 
sure in the cylinder will be increased so as to Op 
erate the diaphragm 39 to seat valve member 
37 and cut off flow of water from the inlet duct 3 
to the regulator. 
When the toilet seat is to be used, it will be 

lowered manually and, through arm 26 and pis 
ton-stem 25, will raise the piston 24 in cylinder 
2 and subject the water in the cylinder to a suffi 
ciently increased pressure to open valve-member 
60 to discharge the water from the cylinder above 
the pistOn through ducts 60, 65 and 66 to the 
drain-pipe 6. As the toilet-seat reaches its us 
able position, calm 59 will engage the end of lever 
55 and shift it against the force of spring 58 to 
close valve-member 53 against seat 54 and cut 
off the main flow of water to the cylinder 2. 
While toilet seat 2 is lowered and valve 37 

is closed, as the result of an increase in pressure 
in cylinder 2? caused by the lowering of the toilet 
seat, water from chamber 49 can leak through 
duct 5) and port 64 into the upper end of cylin 
der 2 . During occupation of seat ?2, arm f8 

When the 
weight of the user is removed from the toilet seat 
or if said seat is not used after being lowered, 
Water will slowly escape from chamber 49 through 
leak-port 64 and duct 50 into the upper end of 
cylinder 2, and slowly move piston 24 to impart a 
slow initial upward movement to the toilet seat. 
When the cam 59 rotates away from lever 55, 
spring 58 will shift lever 55 to move valve 53 away 
from its seat 54 and permit a full flow of water 
from chamber 49 to cylinder 21, which will cause 
a reduction of pressure against diaphragm 39 and 
permit spring 39-a to shift the diaphragm to 

  



open inlet valve 3 so that thereafter water, at a 
predetermined rate, will flow from the regulator 
to the cylinder 2 until the down-stroke of piston 
24 has been completed at a higher but limited 
rate of speed, and the seat 2 has been raised into 
its sterilizing position in the cabinet. This auto 
matic operation insures the raising of the toilet 
seat into sterilizing position in the cabinet.after 
each use or if the seat should be lowered without 
being used. . . . . . . . . . . . . . . . . . . . . . By adjustment of the pressure regulator, the 
speed with which the seat returns from its 'slow 
initial movement to its sterilizing position can be 

5 

10. 

regulated. This adjustment also adapts the hy 
draulic unit for use on water supply lines having is 
different or variable pressure. The pressure re 
quired for discharging water from cylinder 21 
during the lowering movement of the toilet seat 
can be adjusted by means of screw plug. 70 which 
can be set so that a slight downward pressure on ; 
the seat will cause piston 24 to increase the pres 
sure in the cylinder to force the water to the 
drain. . . . . . . . . . . :- - - - - - - 

e invention exemplifies a hydraulic unit 

struction and by which the manually lowered seat 
will be automatically returned to its raised posi 
tion, where it will be sterilized, without requiring 
the user to raise the toilet seat. 
The invention is not to be understood as lim 

ited to the details described since these may be 
modified within the scope of the appended claims, 
without departing from the spirit and scope of the 
invention. . . . . . 
Having thus described the invention, what I 

claim as new and desire to secure by Letters Pat 
ent is 

1. The combination with a toilet comprising: a 

which is efficient in operation and simple in con- ; 

20 

25 

to a lowered usable position over theb 
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zing positio 

a shaft rigid with the seat, of a hydratic de SA 

ton is shifted by the seat, and valve-means con trolled by the absence or removal of the weight of 
a user from the seatin its usable position and the 
rotation of the shaft for automatically controlling 
the flow of water under pressure to the-cylinder 
for shifting the piston to raise the seat to its ster 
lizing position. . . . . . . . . . . . . . . . . v . . . . . . . . . . - 

4. The combination with a toilet-comprising: a 
bowl, a seat sterilizing cabinet and a seat pivotally 
movable from a sterilizing-position in the cabinet 
to a lowered usable position over the bowl, and 
a shaft rigid with said seat, of a hydraulic device 
for shifting the seat including, a piv6tally sup 
ported cylinder and a piston'slidable therein, an 

30 

bowl, a seat sterilizing cabinet and a seat manu 
ally movable from a sterilizing position in the 
cabinet to a lowered usable position over the bowl, 
of a hydraulic device for shifting the seat includ 
ing, a hydraulic cylinder and a piston slidable 
therein, a positive operating connection between 
the piston and the seat for shifting the piston 
in the cylinder by manual lowering movement 
of the seat and raising the seat by hydraulic op 
eration of the piston, a self-closing valve for dis 
charging water from the cylinder when the piston 
is shifted by the seat, and valve-means for auto matically controlling the flow of water under 
pressure to the cylinder for shifting the piston 
to raise the seat to its sterilizing position said 
valve-means being responsive to the absence or 
removal of the weight of a user from the Seat in 
its usable position. 

2. The combination with a toilet comprising: a 
bowl, a seat sterilizing cabinet and a seat manu 
ally movable from a sterilizing position in the 
cabinet to a lowered usable position over the bowl, 
of a hydraulic device for shifting the seat includ 
ing, a hydraulic cylinder and a piston slidable 
therein, a positive operating connection between 
the piston and the seat for shifting the piston 
in the cylinder by manual lowering movement of 
the seat and for raising the seat by hydraulic Op 
eration of the piston, a self-closing valve for dis 
charging water from the cylinder when the piston 
is shifted by the seat, a valve for controlling the 
flow of water under pressure to the cylinder for 
shifting the piston to raise the seat to its steriliz 
ing position, and means controlled by the ab 
sence or removal of the weight of a user from the 
seat in its usable position for automatically con 
trolling the last named valve. 

40 

: the weight of a user from the seat in its usable *position for automatically controllingi the last 
"hamed valve. . . . . . . . 

cabinet to a lowered usable position over the of a hydraulic device for shifting thi 
•cluding, a hydratilic cylinde 

50: 
: the piston and the seat-for-shifting the piston 

armon the shaft and a stem on the pisto 
to the arm and forming a positive operating con 
nection between the piston and the seat for shift 
ing the piston in the cylinderby: mahual lowering 

for controlling the flow of Water 
to the cylinder for shifting thi 

5 bowl, a seatisterilizing cabine 

voted 

movement of the seat and raising the seat by 
hydraulic operation of the pistörh," a self closing 

35 8-- - - a . . valve for discharging water from 
when the pistonis: shifted Systhiesea 

cylinder 
a valve 

stifier pressure 
stori to raise 

éans on 
treroval of 

the seat to its sterilizing position, and in 
the arm controlled by the absence or 

illet coliprising: a 
idia seat manu 

ally movable from a sterilizing position in the 
bowl, 

seat in 
dapistorislidable 

therein, a positive operating connection between 

i.75. The combination with 

: in the cylinderby manual lowering movement of 

55 

60 

65 

70 

75 

the seat and raising the seat by hydraulic Opera 
tion of the piston, a Self-closing valve for dis 
charging water from the cylinder when the piston 
is shifted by the seat, valve-means controlled by 
the absence or removal of the weight of a user 
from the seat in its usable position for automat 
ically controlling the flow of Water under pressure 
to the cylinder for shifting the piston to raise the 
seat to its sterilizing position, and a regulator for 
the pressure of water flowing to Said valve means. 

6. The combination with a toilet comprising: a 
bowl, a seat sterilizing cabinet and a Seat manu 
ally movable from a sterilizing position in the 
cabinet to a lowered usable position. Over the bowl, 
of a hydraulic device for shifting the seat includ 
ing, a cylinder and a piston slidable therein, a 
positive operating connection between the piston 
and the seat for shifting the piston in the cylinder 
by manual lowering of the Seat and for raising 
the seat by hydraulic operation of the piston, a 
self-closing valve for discharging water from the 
cylinder when the piston is shifted by the seat, 
and valve-means controlled by the absence or re 
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moval of the weight of a user from the seat in 
its usable position for automatically and succes 
sively controlling the flow of water under pres 
sure at different speeds of flow for raising the seat 
to its sterilizing position at successively different 
rates of speed. . . . . 

7. The combination with a toilet comprising: a 
bowl, a seat sterilizing cabinet and a seat manu 
ally movable from a sterilizing position in the 
cabinetto a lowered usable position over the bowl, 
of a hydraulic device for shifting the seat includ 
ing, a cylinder and a piston slidable therein, a 
positive operating connection between the piston 
and the seat for shifting the piston in the cylin 
der by manual lowering of the seat and for rais 
ing the seat by hydraulic operation of the piston, 
a self-closing valve for discharging water from 
the cylinder when the piston is shifted by the 
Seat, and valve-means controlled by the absence 
or removal of the weight of a user from the seat in 
its usable position for automatically and succes 
Sively controlling the flow of water under pressure 
at different rates of flow to the cylinder for rais 
ing the seat successively at different rates of speed 
to its sterilizing position. 

8. The combination with a toilet comprising: a 
bowl, a seat Sterilizing cabinet, a seat pivotally 
movable from a sterilizing position in the cabinet 
to a lowered usable position over the bowl, and 
a shaft rigid with said seat, of a hydraulic device 
for shifting the seat including, a cylinder and a 
piston slidable therein, an arm on the shaft and 
a stem for the piston pivotally connected to said 
arm, forming an Operating connection between 
the piston and the seat for shifting the piston in 
the cylinder by manual lowering of the seat and 
for raising the seat by hydraulic operation of the 
piston, a self-closing valve for discharging water 
from the cylinder when the piston is shifted by 
the Seat, a valve for successively controlling the 
delivery of Water at different rates of flow under 
pressure to the cylinder to successively raise the 
seat at different. Speeds: to its sterilizing position, 
and means rotatable with said shaft controlled by 

, the absence or removal of the weight of a user 
:from the seat in its usable position for controlling 
Said Valve-means, . . . . 

... 9. The combination, with a toilet comprising: a 
bowl, a seat sterilizing cabinet, a seat pivotally 
movable from a sterilizing position in the cabinet 
ito a lowered usable position over the bowl, and a 
shaft rigid with said seat, of a hydraulic device 
for Shifting the seat including, a cylinder and a 

8 
piston slidable therein, an arm on the shaft and 
a stem for the piston pivotally connected to said 
arm, forming an operating connection between 
the piston and the seat for shifting the piston in 

S the cylinder by manual lowering of the seat and 
for raising the seat by hydraulic operation of the 
piston, a self-closing valve for discharging water 
from the cylinder when the piston is shifted by 
the seat, a valve for successively controlling the 

10 delivery of Water at different rates of foW under 
preSSure to the cylinder to successively raise the 
seat at different speeds to its sterilizing position, 
and means on the arm controlled by the absence 
or removal of the Weight of a user from the seat 

15 in its usable position for automatically controlling 
Said last-named valve. . . 

10. The combination with a toilet comprising: 
a bowl, a seat sterilizing cabinet and a seat manu 
ally movable from a sterilizing position in the 

20 cabinet to a lowered usable position over the bowl, 
of a hydraulic device for shifting the seat includ 
ing, a cylinder and a piston slidable therein, a 
positive operating connection between the piston 
and the Seat for shifting the piston in the cylinder 

25 by manual lowering of the seat and for raising 
the Seat by hydraulic operation of the piston, a 
Self-closing valve for discharging water from the 
cylinder when the piston is shifted by the seat, 
Valve-means controlled by the absence or re 

30 moval of the Weight of a user from the seat in its 
usable position for automatically and successively 
controlling the delivery of water under pressure 
to the cylinder at different rates of flow for rais 
ing the seat to its sterilizing position at successive 

35 y different rates of speed, and a regulator for 
the pressure of water flowing to said valve-means. 
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