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ABSTRACT OF THE DISCLOSURE 
A sliding door assembly for a lateral opening in a 

bathtub. The sliding door has Spring supports for making 
it easy to lift the door to clear »the opening. The door is 
hingeless and easy to open and close. The door assembly 
includes a U-shaped frame vertically fixed in the opening 
in the tub and a vertically sliding door having U-shaped 
gaskets on opposite sides the gasket on one side being 
mechanically movable outwardly to effect sealing of the 
door -to the frame. Normal locking means is provided for 
holding the door closed. 

This invention concerns an improved sliding door as 
sembly for a lateral opening in a bathtub. 
A principal object lof the invention is to provide a slid 

ing door with spring supports which make it possible to 
lift the door easily for clearing a side opening in a bath 
tub. 
Another object is to provide a bathtub with a hingeless 

sliding door which is easy to open and close, simple to 
install, readily and conveniently stowed out of the way 
when open, safe to use, waterproof, rugged in construc 
tion, and economical to manufacture. 
A further object is to provide a sliding door which has 

a movable U-shaped sealing gasket operated by cams to 
effect waterproof sealing of the door in a frame of a 
lateral opening in a bathtub. 
Another 4object is to provide a sliding door assembly 

including a U-shaped frame fixed in a lateral opening in 
a bathtub, and a sliding door having U-shaped gaskets 
on opposite sides, the gasket on one side being movable 
to effect sealing of the door to the frame. 

Still another object is to provide a sliding door assem 
bly as described, with novel locking means for Iholding 
the door closed, with novel cam operated means for seal 
ing the door to the frame, with novel ‘door elevating 
means to facilitate lifting of the door, and with novel 
rail means for holding the door out of the way of the 
opening in the bathtub. 

For further comprehension of the invention and of the 
objects and advantages thereof, reference will be had to 
the following description and accompanying drawings and 
to the appended claims in which the various novel features 
of the invention are more particularly set forth. 

In the accompanying drawings forming a material part 
of this disclosure: 

FIG. 1 is a perspective View of bathtub equipped with 
a sliding door assembly according to the invention. 

FIG. 2 is a side view of the bathtub with door in 
open position. 

FIG. 3 is an enlarged vertical sectional View taken on 
line 3-3 of FIG. 1. 
FIG. 4 and FIG. 5 are cross sectional views taken on 

lines 4-4 and 5_5 of FIG. 3. 
FIG. 6 is an enlarged fragmentary sectional view taken 

on line 6~6 of FIG. 3. 
FIG. 7 is a fragmentary sectional view similar to a 

part of FIG. 4, showing the door in sealing relationship 
with the frame. 

FIG. 8 is an enlarged exploded perspective view of the 
sliding fdoor and frame. 
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Referring first to FIG. 1, there is shown a vertically 

slidable door 10 mounted in a channeled U-shaped framt 
12 secured in side opening 14 of bathtub 15. A rail assem 
bly 16 is mounted on the bathtub and serves to suppor 
the door when it is removed from the frame as shown i1 
FIG. 2. This rail assembly can also serv`ë as a safety hand 
hold for a person entering or leaving the bathtub. 
The sliding door 10 is shown to best advantage i1 

FIGS. 3-8 to which reference is now made. The door i: 
rectangular in shape with two flat rectangular inner an( 
outer side walls 18, 19, top and bottom walls 20, 21, anc 
end walls 22, 23. The end and bottom walls can be forme( 
integral with each other and the other walls can be se 
cured thereto and to each other by screws 24. 
The door 10 has an upstanding U-shaped handle 2E 

centrally located on the top wall. Near the handle is ar 
operating crank handle 26. Attached to this handle and 
extending vertically Idownward near end wall 23 inside the 
door shaft is a shaft 30; (see FIG. 3) mounted on this 
shaft are two generally elliptical or eccentric cams 32a, 
32b. At the lower end of the shaft is a bevel gear 33. The 
free lower end of the shaft is rotatably journaled in a 
boss 34 formed on bottom wall 21. The upper end of the 
shaft is rotatably journaled in an opening 35 formed in 
the top wall 20. 
Engaged with bevel gear 33 is another bevel gear 36. 

Gear 36 is axially horizontal and is mounted on one end 
of a horizontal shaft 38 journaled in upstanding bearing 
blocks 40, 42 on bottom wall 21. At the center of shaft 
38 is another elliptical or eccentric cam 32e. At the other 
end of shaft 38 is a third bevel gear 44. Gear 44 is engaged 
with a fourth bevel gear 46 mounted on an axial vertical 
shaft 48 near end wall 22. Shaft 48 carries two further 
spaced elliptical or eccentric lixed cams 32d, 32e. Near 
the upper end of shaft 48 is a fixed ring 52 having axially 
extending holes 53 into one of which extends a vertically 
slidable pin 54. Pin 54 is attached to one end of a lever 
55 pivotally supported by bracket arms 56 on top of the 
door. A spring 58 biases the lever 55 clockwise as viewed 
in FIG. 3, so that pin 54 is forced down through opening 
60 in the top wall 20 onto the top of ring 52 and into one 
of holes 53. ' 

A U-shaped slot 62 is formed in inner wall 18. In this 
slot slidably fits the pedestal portion 63 of a resilient 
sealing gasket 64 which is T-shaped in cross section. The 
gasket is dressed to U-shape to tit the pedestal portion into 
slot 62. The flat head portion 65 of the gasket is disposed 
inside the door near wall 18. The flat side of head portion 
65 ís bonded to a rigid U-shaped flat plate 66. Recesses 
68 as best shown in FIGS. 4 and 6 are formed at spaced 
points along head portion 65. Into these recesses fit ends 
of leaf springs 70. The ̀leaf springs are secured by screws 
or rivets 71 to the inner side of wall 18. The springs are 
bent so that they exert yan inward bias against plate 66 
tending to space the head portion 65 of the sealing gasket 
64 away from the adjacent side of wall 18 so that pedestal 
portion 63 does not project out of slot 62. 
The shafts 30, 38 and 48 are located just inwardly of 

the plate 66 at its vertical side portions and at its hori 
zontal bottom portion. Cam 32a~32e are located close to 
adjacent portions of plate 66 and are arranged so that 
when they are turned to extend their longer radii out 
wardly toward wall 18 they will engage plate 66 and will 
push it outwardly. Pedestal portion 63 of the sealing gasket 
then projects out of slot 62; see FIG. 7. A U-shaped groove 
72 is formed in the outer side of outer side wall 19. A 
resilient sealing gasket 74 is seated in this groove and pro 
jects outwardly of the door; see FIGS. 4 and 5. 

In order to hold the door in vertical position, to guide 
it in vertical movement and to effect sealing relationship 
with the gaskets there is provided the channeled frame 12 
shown best in FIGS. 1-4, 7 and 8. This frame has an inner 
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fertical rectangular U-shaped side 75, opposing outer ver 
ical U-shaped side 76, vertical end walls 77, 78, and hori 
:ontal bottom Wall 80. Top and bottom end portions of the 
:nd walls 77, 78 are bonded by waterproof joints to ad 
acent portions of aligned openings 14 in inner and outer 
avalls 82, 84 of the bathtub. Veritcally disposed inside the 
frame are two vertical posts 86. Lower ends 87 of the 
_aosts are enlarged, threaded, and screwed into oups 88 on 
the bottom wall 80. On posts 86 are coil springs 90. Car 
ried by the springs and concentric with the posts are two 
sleeves 92 having closed circular upper ends 95. 
The door 10 is provided with two brackets 96, 98 which 

extend laterally outward of end walls 22, 23. These brack 
ets bear on the upper ends of the sleeves 92 respectively. 
When the door 10 is fully inserted into the frame 12 as 
shown in FIG. 3, the coil springs 90 are compressed and 
the upper end 95 of each sleeve rests on the upper end of 
each fixed post 86, 88. The door 10 is held down by a latch 
mechanism 100. This mechanism includes a slidable bolt 
102 having a beveled end. The inclined side 103 of this 
beveled end faces upwardly. Tlhe bolt is slidably mounted 
in a fitting 104 on the end wall 78 of the frame; see FIG. 
8. The end wall of the frame has an opening 105 through 
which the lower end of the bolt passes. Attached to the 
outer end of the bolt is a lever 106. The lever extends 
upwardly between two horizontally spaced horizontal pins 
108 carried by arms 110 on the outside of the frame wall 
78. Lever 106 extends upwardly through a slot 112 in 
the top wall 114 of the bathtub. A spring 115 located 
between the arms 110 and the upper end of the lever tends 
to urge the bolt 102 inwardly of the frame so that the 
inner end of the bolt engages on top of door bracket 96. 
The rail assembly 16 shown best in FIGS. 1, 2, 3 in 

cludes two inverted U-shaped members 120, 122 joined 
by horizontal cross bars 124. The rail assembly is mounted 
on the bathtub with cross bars 124 resting on the top wall 
114 of th bathtub and with the free lower ends of 
the rail members 120, 122 juxtaposed to inner and outer 
sides of the bat-htub. The horizontal bights 125 of the rail 
members can serve as convenient hand-grips or hand-‘holds 
to aid a person in entering «or leaving the bathtub. The 
spaced rail members 120, 122 define a frame structure into 
which the door 10 can be easily fited to hold it in vertical 
position ready to be reinserted into the frame defining a 
clear side opening in the bathtub as shown in FIG. 2. 

Operation of the door will be readily apparent. To lock 
the door in waterproof sealing relationship with the frame, 
it is only necessary to turn crank handle 26 about one half 
turn. This rotates all the shafts and gears and causes the 
cams to engage the plate 66 pushing it in an outward di 
rection. Thus as indicated in FIG. 7, the pedestal portion 
63 of gasket 64 is forced against the inner side of side wall 
18 while the gasket head 65 is forced against the inner 
side of side wall. This effects a watertight U-shaped joint 
between the door and frame. By turning the crank handle 
in opposite direction one half turn the cams release the 
plate 66 and springs 90 retract the plate and gasket. In 
order to hold the shafts, gears and cams against rotation 
at all positions, the ring 52 is provided with the circum 
ferentially spaced holes 53 into any one of which the pin 
54 can extend. In order to turn the crank handle 26 either 
to effect sealing of the door to the frame or to release the 
seal it is necessary to press down on the free end of lever 
55. This retracts pin 54 away from ring 52 while the crank 
handle 26 is being turned. 
When the door 10 is inserted into the frame, the brackets 

rest on the tops of sleeves 92. By pushing down on the 
door manually to~ compress the springs, bracket 98 will 
snap past the beveled end of latch bolt 102 which will then 
automatically lock on top of bracket 98 to hold the door 
down as shown in FIG. 3, inside of frame 12. In order 
to release the door, lever 106 will be tilted to withdraw 
the beveled end of the bolt 102 from bracket 98, where 
upon the door will be lifted by the expanding springs 90. 
By grasping handle 25 as the door rises, the door can eas 
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ily be turned and engaged between the rail members 120, 
122. 
The mechanical arangement makes it unnecessary for 

the user to lift the door up out of the frame since the door 
rises automatically when the latch mechanism is released. 
There has thus been provided a sliding door assembly 
which fulfills a long felt need. Handicapped, aged and in 
firm persons can enter and leave a bathtub without having 
to climb over the steep vertical sides. They can hold the 
safety rail assembly 16 while entering and leaving bath 
tub. Even the door 10 itself engaged in the rail assembly 
as shown in FIG. 2 can serve as an arm or hand support 
for a person entering or leaving the bathtub. Closure of 
the door requires minimum effort. Without lifting the door 
it can easily be turned and fitted into the frame. Locking 
of the door is effected automatically as it is pushed down. 
The lever 55 and pin 54 serve as parts of a safety catch 
mechanism preventing accidental release of the sealing 
gaskets. 
The door and frame assembly can be installed in a bath 

tub at the time of manufacture, or it can be installed by 
any skilled plumber or metal worker in an existing bath 
tub in a bathroom. This will be done by cutting the open 
ings 14 in the walls of the bathtub and then installing as 
sembled frame 12. Door 10 then fits easily in the frame. 
While I have illustrated and described the preferred 

embodiments of my invention it is to be understood that 
I do not limit myself to the precise construction herein 
disclosed and that various changes and modifications may 
be made within the scope of the invention as defined in the 
appended claims. 
What is claimed is: 
1. A sliding door assembly for a bathtub having a rec 

tangular opening in a side thereof, comprising a rectangu 
lar box-like door with opposing vertical side walls, oppos 
ing vertical end walls, and horizontal top and bottom walls, 
sealing means carried by said side walls to effect a water 
tight sealing of the door in said opening, and bracket 
means on the end walls for cooperation with an automatic 
elevation mechanism in said opening to lift the door. 

2. A sliding door assembly as recited in claim 1, where 
in one of said side walls of the door has a slot therein, 
said sealing means comprising a resilient gasket movably 
disposed in said slot, and a manually operable cam mech 
anism inside said door disposed to move said gasket out 
wardly of said slot for effecting said watertight sealing 
of the door in said opening. 

3. A sliding door assembly as recited in claim 2, fur 
ther comprising a manually operable spring biased catch 
engaged with said cam mechanism for holding the cam 
mechanism in non-operating position so that said gasket 
is selectively held in sealing and non-sealing positions in 
said opening. 

4. A sliding door assembly as recited in claim 1, fur 
ther comprising a rectangular U-shaped channeled frame 
mountable in said opening for slidably receiving said door, 
axially vertical horizontally spaced posts mounted inside 
sad frame, coil springs on said posts normally extending 
axially higher than the posts when the springs are ex 
panded, upper ends of the springs bearing against said 
bracket means, whereby the door is elevated by the springs 
when the springs are expanded, and whereby the door is 
supported by said posts when the springs are contracted. 

5. A sliding door assembly as recited in claim 4, fur 
ther comprising manually operable spring biased latch 
means carried by said frame and engageable with the door 
to hold the same in lowered position in said frame so 
that the springs are contracted under tension, and where 
by the expanding springs will elevate the door when the 
latch means is released from the door. 

6. A sliding door assembly as recited in claim 2, where 
in the other one of the side walls of the door has a groove 
in its outer side, and wherein said sealing means further 
comprises another resilient gasket engaged in said groove 
and extending outwardly of said other side wall for coop 
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eration with the movable gasket in sealing the door in 
said opening in the side of the bathtub. 

7. A sliding door assembly as recited in claim 2, where 
in said sealing means further comprises another resilient 
gasket carried on the outer side of the other side wall of 
the door, said frame having opposing vertical rectangular 
U-shaped sides against which the gaskets respectively are 
compressed when the cam mechanism is operated to move 
the ñrst named gasket outwardly of said slot. 

8. A sliding door assembly as recited in claim 7, further 
comprising a manually operable spring biased catch en 
gaged with said cam mechanism for holding the cam 
mechanism in nonoperating position so that said gasket is 
selectively held in sealing and nonsealing positions in said 
opening and manually operable spring -biased latch means 
carried by said frame and engageable with the door to hold 
the same in lowered position in said frame so that the 
springs are contracted under tension, and whereby the 
expanding springs will elevate the door when the latch 
means is released from the door. l 

9. A sliding door assembly as recited in claim 2, wher  
in said cam mechanism comprises a crank handle at the 
top wall, a plurality of shafts inside the door, gear means 
operatively connecting the shafts for simultaneous rota 
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tion, one of said shafts being connected to said handle 
whereby turning said handle rotates all the shafts, and 
eccentric cams on said shafts rotatable therewith, said 
gasket having a rigid backing plate, said cams being dis 
posed near said plate for bearing against the plate to ex 
tend said gasket out of said slot in the one side wall of 
the door. 

10. A sliding door assembly as recited in claim 8, fur 
ther comprising a rail assembly including two U-shaped 
.horizontally spaced rail members mountable on the bath 
tub adjacent said opening for receiving and supporting the 
door when the door is removed from the frame. 
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