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Patented Apr. 20, 1948

UNITED

2,440,232

STATES PATENT OFFICE

) 9,440, 232 -
ST RILIZED TOYLET SEAT

‘?Lloyd H. Davxdson, Cohnersvﬂle, hd:, ass:gnor,
by mhesne:assizniments, to' Avee Ma ufacturmg
Corpbratlon, a corpora.tlon fi Delaware

Appl‘catlon

10 Claims.

“one’ object of »th‘e invent’ion {5
and ‘efficient hydraulic means 1ly
ralslng the ‘Seat ‘nto sterlhzmg p051tlon ‘after
each use.

Anodther ‘object ‘of the- invention 1s"to provide
improved - hydraulic. nmeans, “which - permlts the
seab to be manually. lowered to 1ts usable- posx-
tion, and automatlcally raises the'seat into ‘stéri-
lizing position after each

‘Anodther object of the- mventlon is ‘to prov1de
‘an improved hydratlic umt for llftmg the toﬂet
§éat ‘which’ includes & pressure regula,tmg Yalye
for: llmltlng the pressure of the “water to the
opergting cylinder for fting theseat,

“Another object’ of the invetition is 10 prov1de
hydrauhc means--for - automatlcally ifti
seat, Whlch is operable to ‘stait'the: eat slowly
and continue ‘its 11ft1ng movement dta- -greater

ead, ‘'without: sub;ectmg tHe'Seat to: shock

Other obJects of the inventicn Will appear from
the détailed description.

The invention consists in the- seve a1 features
hereinafter set forth and more partlcu]arly ‘de-
fined by claims atthe conchision Heteot,

Tnthe drawings: o . o

- Hig, 1 is a front ‘illustration bf & toilet seat
in the cabinet and i it§ raised Position.

“PFig. 2 is a’ section of 11ne 2-12°6f Fig,- 1, the
stat beiig sHown in its lowered or usable posi-
tion.

Flg 3 is -4 Horizortal sectiod tdken-vniite

33 oI Fig. 6. ) )

Fig. 4 is a hotizontal section taken on line 4—4
of Fig. 1.

Fig, 5 is a section taken on liné 5--50f'Fis: 3.

Flg 6 is a vertical section o line:6—6 6f Fig,

F1g 7 is a section taken oh line T—T1-6f'Fig: 3.

The invention is exemphﬁed as apphed to'a
toilet seat 12 which has a'divided’ front portmn
and is adapted to pass throtighi s correspondmg-
ly shaped opemng in the fiont 1T of the stei‘lhz-
ing cabiret 14. © Seat 12 is-§ecured to switig with
a shaft 13 which. is Joumalled in: brackets 16
which #re supported on the ubper -redr portion
of the bowl (5.

A sterilizing lamp- € is tiounted:in® ‘the cabiiet
50 that its rays will be directed: By -4 sulta.b"ly
shaped reflector 19:which is- mounted’ it égbinet
14 onto the usadble face 6f ‘the toilet-seat while
thé seat is vertically ‘positionied in'the ¢abinet:

shaft 13 vertrcally SUPPOTS “the seat: {2 if6r
swingiilg -moveinent: from its- vertical- positich
in the sterilizing cabinet 14 to its horizontal posi-

5 1

15 N
‘cabitiel Il
21 and prov1de ‘wit'

25

‘i3 “clos ¢
~stem 25- ‘extends through a packmcr 21 rwhrch is
-confined in hedd 26 by & glang 28" .

‘supply the:water -to the bowl. -
‘3048 commumcatedly connected to ah inlet duct .
53| “Which: is’ for'med 1n the casmg and conducts

ber 11, 1944, Serial No. 562 937
(C1-420283)

he saxd sk aft 1s con-

13- ahd’ said piston,
Themydrauhc m chanlsm comprlses a casmg

‘f‘2$0“ n which is' formed: a cylinder 21. --The upper
“erid - f‘*c‘” 0-is; pivoted by a pin - 23 to 2
lug of by i ¢

vaoted by a pm 26 to the
!ls ’I'he upper end of the

“Water-ds supphed tothe: cyhnder 21 for oper-

‘ating. piston 24 By 4. ﬂex1b1e plpe 30 which -is

connected to the water pipe;: whlch s used to
The- supply pipe

margln cIamped between an
’asmg 20 and & head or cap

50

55

Ber:3T%

',3‘4,‘

‘cHambér 49

w-thrésded §tem 44'on valve Hiem-
washHeri 42- screw-threaded to sterm 44
and & washer 43 throtigh which said st ex-

.=tends, for: elanipinps thecenfral: portion Of the

thich:is thireaded to the outér
apted “to clamp washers
{ 1aphragm 39 .a .plug 4T

rand: & sprmg 39-——& between Washer 43
Valve-member

cap M
‘ontHe digphiagm Snd -plidg:41. .
‘31 icontrols. the:flow .of. watér from inlef .port

Which donithunicates with. the inlet.port 30
] “’b-shapea member 34.and.into the
‘orie. side- of :which {s 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 31 can be
varied by the adjustment of plug 47T to vary the
inward pressure exerted by the spring 38—«
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 & pressure of 15 lbs. per square inch
against the inner face of the diaphragm 33 to
¢lose valve 31 against seat 36 and cut off the
delivery of water to chamber 49 when the pres-
sure of water exceeds 15 lbs. per square inch.

10

This regulation of the operation of valve-mem-

ber 371 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 21, ac-

16

4

The conitrol valve 53 which is held closed by
cam 89 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
21 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 21
while the valve-member 53 is closed. After cam
B9 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 21, spring 58 will shift valve-member 53
to its open position to permit the full flow of

... water from chamber 49 through duct 53 to the

cording to the speed with which it is. de51red 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 21 via g slidable control
valve 53, which is closed when the seat is lowered,
for operating the piston 24 downwardly to raise
the toilet seat. Valve 53 is adapted to close
. against a seat 54 which is formed in the duct 50
between chamber 49 and cylinder 21 when the
seat 12 has been lowered to its usable position
and to cut off the full supply of water to cylinder
21, 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 871 to said valve and has
its lower end extended for engagement by a cam
59 on arm 18 which is fixed to shaft 13, when
thie seat has been shifted to its lowered or usable
position. Lever 55 is loaded by spring 58 to cause
valve §3 to remain open, except when the seat is
lowered and lever 55 is engaged by cam 59.

The seat 12 is manually lowered from its ster-
ilizing position by the user and during its lower-
ing movement the seat, through shaft 13 and arm
18 will raise the piston 24 in cylinder 21 and force
water from cylinder 21 through & discharge valve
in the upper portion of the casing 20. A handle
72 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 compmses a closure or valve
member 60 which is slidable in a chamber 64 in

the casing 26. Member 60 is loaded by a spring

20

25

30

35

40

45

50

61 to close against a seat 62 which is communi-. .

catively connected by a duct 63 with the upper
end of cylinder 21, The pressure to which the
discharge valve is responsive can be varied by
adjustment of screw-plug 10 which engages spring
61.
which is extended at duct 66 to the lower portion
of casing 20. A flexible drain pipe 67 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 61 has a pressure
slightly in excess of the maximum pressure of the
water in cylinder 21, 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 18, as the seat 12 is manually
lowered. As a result of the manual lowering of
the toilet seat 12, the piston 24 causes the water to
be discharged from cylinder 21 through ducts 65
and 66 to drain pipe 61. A drain-port 71 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 draln
connectlon.

655

Chamber 64 is connected to a drain port 65. .

60

70

75

.will hold piston raised in cylinder 21.

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
12 has been raised, water from inlet pipe 30 will
flow under line-pressure through ducts 38 and 31
into the chamber around valve-member 37; valve-
member 37 will be open and water will flow into
chamber 49 and through duct 59 into the upper
end of cylinder 2f. The control valve member
§3 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
61 s0 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 21 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 Ibs. per square inch; the pressure reg-
ulator will close inlet valve member 37 and pre-
vent higher pressure in cylinder 2f. During the
discharge of water from cylinder 21, 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 31
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
21 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 606, 65 and 66 to the
drain-pipe 67. As the toilet-seat reaches its us-
able position, cam 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 21.

While toilet seat 12 is lowered and valve 37
is closed, as the result of an increase in pressure
in cylinder 21 caused by the lowering of the toilet
seat, water from chamber 49 can leak through
duct 50 and port 64 -into the upper end of cylin-
der 2{. During occupation of seat 2, arm (8
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 21 and slowly move piston 24 to impart a
slow initial upward movement to the toilet seat.
When the cam 59 rotates away from lever 58,
spring 68 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 fo
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seat mto stenhzmg posrtlon in the cabinet after

bemg used B

By a,dJustment of the pressure regulator the
sp ed with W] 1ch the seat returns from -its -slow
1n1t1a1 movement to its ) nhzmg pos1t10n can be

regulated Thrs a,dJustment also -adapts : the: hy-» -
“draulic unit for use on water ‘supply lines having 1

.different or variable pressure. . The pressure re-
. d for dlsch rging. water from. cylinder 24
_during the ]ow ing ‘movement, of the -toilet -seat

can be adJusted by means of screw plug 70 which ‘

.gan be set 50 that a slight downward pressure-on
the seat wﬂl cause piston 2440 dncrease-the pres-
sure in the cylinder to force the water to the
dram

“struction and. by which the manually lowered'seat
w111 be automa 1y returned to its raised posi-
t10n where 1t -will-be sterilized, without requiring
the user to raise the Yoilet seatb, )

’I‘he 1nvent1on :is .not. to-be understood as lim-

. 1ted to the detaﬂs described since these may be

modxﬁed w1th1n the scope of the-appended claims,

w1thout depa,rtlng from the spirit and scope of the

mventlon .

Havmg thus desenbed the ‘invention, what: I ‘

lcl aim asnew and desire to secure by Letters Pat-
ent is:
1. The combination with a toilet compnsmg a

~bowl, a seat sterihzmg capinet and a seat manu- .

“‘glly ‘movable from a sterihzmg posxtion in the
cabinet to a lowered usable posxtion over the bowl,
of & hydraulic dévice for shifting the seat includ-
ing, a hydraulic cylinder and a piston slidable
therem a positive operating connection between
the piston and the seat, for shlftmg the piston
Jn, the cyhnder by manual lowermg “movement
of the seat ‘and raising the seat by hydraulic op-

eratmn of the pi_ston o lf-c]osmg valve for dis-

charglng water from the cylinder when the piston
the seat and valve=means for auto~

) matrcally controllmg the ﬂow of water-under

"pressure to the cylinder for sh1ft1ng 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, g seat sterilizing cabinet and a seat manu-
ally movable from a sterilizing position in the
cabinet to a lowered usable position over the howl,
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 seli-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,

each use-or if the seat should be lowered without .

_..-The invention eéxemplifies -a “hydraulic  unit )
. hich‘ is efﬁcrent 1n opera,tion and simple-in con-

a stem for the'pi" ‘
-arm, forming.a positive. operatxng connect
tween, the pi on -
piston in the cylinder Iby ma

10

operation of the piston, closing v’alve for
drschargmg wa,ter from the cylmder when the pxs—

-the ﬂow of water under pressure to the cylinder
for- shlftmg the piston to raise theseat to'its ster-
lizing; posrtion :
4. 'The combma.tlon w1th a4 toﬂet comprismg -8
" bowl, a seat sterilizing cabinet and a-seab-pivotally
movable from a sterilizing-position in‘the-cabinet
to-a lowered usable: position:over the bowl, and
-4 -shaft rigid with-safd-seat, 6fa hydraulic device
“for shlftmg the'seat riciiding, ‘o pivdtaliy ssup-
- ported’ eyhnder ‘and-a piston’ sidable therein,:
“2m 'on thie Shaft and o stemron thie piston Pivo
'to the atm ‘and-formingea positive dperating con-
“tiection between thepiston’ anid the'seat for shift-
" ing the piston'in theEylinder by manuai lowering
rnove‘ment of t;hfe seat *and raismg the seat by

20

25

30

'thei‘ sé‘at to \its‘fster'ﬂiz'iﬁ
40- thearm’controlled Byt ) &

- the weight-of "a user from ¢ the iseat in 'it sable
~pésitionfor: automa:ticalfy c<,fontro'ﬂmg e {Tast-
~hanied valve. -

5. The fc‘drirematfo :

the- ‘plStO nd the' sea't for shifting th P
« in-the cylifider-by iiigrunl Iowerlfig irovement of
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=

56

60

65

70

76
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fnoval of the welght 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 posxtmn ab successwely different
rates of speed. -

7. The combination with a foilet comprising: a
bowl, a seat stenhzmg cabinet and a seat manu-
ally movable from a- sterilizing position in the
cabinet to a lowered usable position over the-howl,
of a hydraulic device for shifting the seat includ-
ing, a cylinder and a piston slidable therein, a
positive operating -connection hetween 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 dlfferent rates of speed
to-its sterilizing position.

8. The combination with a toﬂet 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 seaf, 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 1ts usable position for controlling
.said valve-means, :

9. The combmation with a toﬂet compnslng a
“bowl, a seat sterilizing cabinet, a seat pivotally
movable from a sterilizing position in the cabinet
it0.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

5

10

15

20

25

30

35

40

45

50

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-closmg 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 on the arm controlled by the absence
or removal of the weight of a user from the seat
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
cabinet to a lowered usable position over the bowl,
of a hydraulic device for shifting the seat includ-
ing, g cylinder and-a piston slidable therein, a
bositive operating connection ibetween 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 opera,tlon of the piston, a

seli-closing valve for discharging water from the
cylinder when the piston is shifted by the seat,
valve-means controlled by the absence or re-
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-
ly different rates of speed, and a regulator for
the pressure of water flowing to said valve-means.
LLOYD H. DAVIDSON
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