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 BATHING DOOR UNIT

Background Of The Invention

Field Of The Invention

This invention relates to doors for bathing fixtures
5 such as showers and bathtubs. More particularly it
provideé a door of adjustable size that requires no
overhead support. '

Description Of The Prior Art

In the design of doors for showers and bathtubs, it

10 is desirable to provide as wide open access as possible
and still keep the cost of fabrication as low as
possible. Such access facilitates cleaning of the
bathing area, and makes rooms containing such areas
appear more spacious. ' .

15 In U. S. patent 4,878,530, there is disclosed in one
embodiment a wall mounted bathroom panel assembly where a
slidable panel operates in conjunction with a pivotal
panel. This assembly provides the desired open access.
However, the slidiﬁg_action between the pivotal and

20 'sliding panel is effected by sliding blocks having
cylindrical parts which are fixed or arranged to slide in
circular recesses of the panels. ' This sliding
arrangement poses prdblems in that friction develops
between the sliding surfaces of the blocks and the

25 recesses and close tolerancés must be adhered to for
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a, and makes rooms containing such areas appe ]'rytﬂssspkqf @?5 3 9

atent 4,878,530, therge is disclosed in one

[ at hroom panel assenbly where a slidable pane SS|ul| 7 gg ]994/
conjungtion with a pivotal panel. This assenbly provides the desired, O

. However, the sliding action betdeen the pivotal and slldbng”g gl r“b
fected by slldlng bl ocks having cylindrical parts which arig Wi @uﬁﬁa
anged t GESACEENT QRITARIAN r e WY ATFARFRNPARCR SO THRESS| £8RNg
r angemenhdgesemantold o rghd niddied Feitivd €levehepanbehween th I di ng
urfaces O]:ii.t rFl?.ct\)zll Cksfa C1:1'1er, a complex frame structure is '

required with specially designed connection pieces to
5 support the sliding arrangement.

Moreover, 4,878,530 does not provide an easy means

of cleaning under the panels near the pivot area, nor

teaches ways in which two of such assemblies can be used

together to form a four panel structure. Thus, a need

10 exists for an improved bathing door unit.

Summary Of The Invention

In one form, the invention provides a pivotai and
extendable bathing door unit wherein a first panel is
adapted to be pivotally connected to a supporting wall

15 with the first panel having a roller track at the upper
end thereof. A second panel is adapted to be extendably
connected to the first panel and also has a roller track
at the upper end thereof. There is a first roller
connected to the first panel that is constructed and

20 arranged'to ride in the roller track of the second panel.
A guide is connected to the second panel which is '
constructed and arrangable to ride in the roller track of
the first panel.

In a preferred form, the guide connected to the

25 second panel is a roller and both panels also have
rollers and roller tracks at their lower ends with the
lower roller'of the first panel being suitable to ride in
the lower track of the second panel and the lower roller -
of the second pan%} being suitable to ride in the lower

30 track of the first panel. o ,

' In another émbodiment, there are camming means
operatively associated with a lower end of a lateral
support for pivotal connection of the first panel to

——
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relati \
srequiZed with specially designed jona on pleces to support the sliding
genent. Mbreover, 4,878,530 ‘does st provi de an easy neans of cl eaning

arr
unger the panels near the pivot area, nor
provide a lifting action to the first panel upon rotation

thereof.

In yet another embodiment, there are magnetic means

operatively connected to a lateral edge of the second
S panel opposite the first for magnetic attraction to a
vertically extending magnetic strip.

In still another embodiment, a three sxded
discontinuous frame structure is provided for the panel
members of the panels.

10 In yet another embodiment one of rollers is linked
to an adjustment means for vertically positioning the
rollers relative to the tracks.

It is, therefore, a principal object of the
invention to provide a pivotal and an extendable bathing

15 door unit of the above type which can provide a low
friction operation without requiring close tolerances.

It is yet another object of the invention to provide
a baﬁhing door unit of the foregoing type which can be
produced at low cost.

20 It is still another object of the invention to
provide an extendable bathing door unit of the foregoing
‘type wherein the roller means for providing the
extendibility of the panels can be easily adjusted.

It is another object of the invention to provide an

25 extendable bathing door unit of the foregoing type which
is adaptable to various sizes of bathing facilities.

It is still a further object of the invention to
provide an extendable bathing door of the foregoing type
which affords a lifting thereof to facilitate cleaning

30 purposes, and pfovides a stable open and closed door
posifion. e o

It is yet a further object of the invention to
proﬁide an extendable bathing door of the foregoing type
which can be employed as single or multiple units.

35 The foregoing and other objects and advantages of

the invention will appear in the following detailed
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: pi votAl and ext endabl e bat hi ng door Wi rein a first panel is a aAuG 1991

pi votally connected to a supportidrg wall with the first panel having
oller track at the upper end thereof. A second panel is adapted to be
t endabl VAessimieRE RNt 0 IRctherdesprhpriand sP§ErRASea isoMage thoack at the

upper end ﬂr{@rﬁf)cfon&ﬂi'ﬁfrﬁnésdﬁa&iﬁéé WRLERT sEBANEB a0 dighe first panel
that is cqqﬁfrqgte . and . . .
1llustration and not limitation, preferred embodiments of
the invention.

S Description Of The Drawings

Fig. 1 is a top perspective view showing two of the
bathing door units of this invention in conjunction with
a bathing facility}

Fig. 2 is an exploded perspective view of one of the

10 bathing door units shown in Fig. 1; .

Fig. 3 is a top plan view illustrating the two
folding bathing door units positioned as to fully extend
the doors to a "closed" position;

Fig. 4 is an enlarged view in horizontal section

15 illustrating a magnetic lock of the bathing door units in
the closed position; ' _

Fig. 5 is an enlarged detail view illustrating the
joint between panels; ' _

_ "Fig. 6 is sectional view taken along line 6-6 of

20 Fig. 5;

. Fig. 7 is a sectional view taken along line 7-7 of
Fig. 5; .

Fig. 8 is an énlarged view, in partial horizontal
section illustrating a bistable positionary mechanism for

25 the doors;

Fig. 9 is a view in vertical section illustrating
the mechanism of Fig. 8 in a first position;

Fig. 10 is a view similar to Fig. 9 illustrating the
mechanism in a second position; '

30 Fig. 11 is an enlarged detail view showing an
adjuétment feature for the rollers at the bottom of the
door; and _. _

Fig. 12 is a sectional view taken along line 12-12
of Fig. 11. |
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arranged fo ride in the roller track of the-secony

connect to the second panel whi.ch. | L tuBY B0 o Q‘r)r/cgt/?t 924{2’ plZesé 9
: N Wo.
‘connegted to the second panel is a rot= ot h panel s al so ﬁ(ageql WGJ”I

ol ler tracks at their |ower ends wth the lower roller of the first
| being suitable to ride in the lower track of the second panel and the

r roller of thepsgeppgtpanebsbehadpsdibabba EREbUdGnt he | over track
T the first panel. I'n another enbodi nent, ere are cammng nmeans

Referring to Figs. 1 and 3, the bathing door units
of this invention are shown generally at 10 and 10A in
conjunction with the bathing facility 12 having a tub 13

5 and a shower head 14. Each of the units 10 and 10A have
the same components with those of unit 10A designed by
the same reference numeral followed by the letter “A".
The difference is in the orientation of the panels
generally 17, 19 and 17A and 19A. This is seen in

10 conjunction with Fig. 3 where the bathing_units 10 and

' 10a are shown in an extended or closed position with
respect to the bathing facility 12. _

Referring specifically to Fig. 2, it is seen that
each of the bathing door units as represented by unit

15 generally 10, is composed of two panel members 16 and 18
with panel member 16 being a slidable panel and 18 being
a. pivotable panel member such as will be better
understood as the description proceeds. Panel generally
17 includes panel member 18 as well as a top frame 20 and

20 a bottom frame 21. In a similar manner, panel generally
19 also has similar top and bottom frames 23 and 24
secured to the top and bottom of panel member 16. All of
the frames 20, 21, 23 and 24 have roller tracks such as
28.

25 Positioned along the side of panel member 18 is a
pivot column 26 which has a pivot bﬁshing 31 connected
thereto at its upper end by the screw 34. Pivot bushing
31 is adapted to be engaged by the projection 36 of the
pivot block 33 which is attached to the'expander jam 29

30 also by the screws_34. It should be further noted that
attached to the bottom of the expander jam 29 is a pivot
block 38 for engagement with pivot bushing 35 which is
secured to the bottom of the column 26. This will be
more fully explained later in conjunction with Figs. 8-

35 10. A felt seal 27 is attached to the expander jam 29
This Sheet Has Beep Re
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associated with a |lower end Qj/a’:l %t@*ééﬁ
connectign of the first panel to.._ ,pj@Wl a l
first nel upon rotation thereof. ‘Iﬂﬁ@é%$ahb
‘magnejyd ¢ means operatively connect :
oppogite the first for nmagnetic att
rragnetlc strip.

'y for sealing against pivot column 26. ~ Expander jam 29 is

4

operative

C

eral edge of the second panel
gpn to a vertically extending

in turn attached to a wall jam 30 by the screws 34 and
the adjustment clamps 32. Wall jam 30 is secured to the
wall such as 15 (see Figs. 1 and 3).

5 ' As seen in Fig. 2, there are roller brackets 43 and
44 attached to the ends of top and bottom frames 20 and
21, respectively, of panel 17 by means of the screws 45.
Rollers 46 are rotetably mounted on the brackets 43 and
44 by means of the arms such as 70 shown in Fig. 5 and

10 ride in tracks 28 of panel 19. In a similar manner,
roller brackets 51 and 52 are attached to the ends of top
and bottom frames 23 and 24, respectively, of panel 19 by
means of screws 45 and ride in tracks of panel 17 as will
be seen later in conjunction with the Fig. 5-7 and Figs.

15 1l and 12 descriptions. . Suitable end caps 48 and 54 are
also provided for the respective roller brackets 43, 44,
51 and 52. Attached to the undersides of frames 21 and
24 are seals 57. Secured to one end of the panel member
18, such as by the groove 41 by a friction fit, is a seal

20 member 39 having a side portion 40 for sealably and
slidably engaging the adjacent surface of panel member 18
when panel member 16 slides thereover. Secured to the
other end of panel member 16 is a handle 59 enclosed at
opposite ends by end caps 61 and 62.

25 Referring specifically to Fig. 4, the handles 59 and
53A are secured to the ends of panel members 16 and 16A
by means of the compartments 65 and 65A and an adhesive.
Magnets 64 and 64A are interconnected to the handles 59
and 59A such as by the flexible sections 67 and 67A

30 extending from the connecting portions 68 and 68A secured
in slots 69 and 69A. This construction affords a
releasable but retentive closure of the bathing door
units 10 and 10A as also seen in Fig. 3.

Figs. 5-7 illustrate the posrtronlng of the rollers

35 46 in the tracks of the panels 17 and 19. Each of the
bracket members 43 and 51 have elongated arms 70 to which
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a principal object of

In still ot her enbodinment, a three S|ded d{,a
I's provigled for the panel nenbers of z
one of follers is linked to an adj
the roflers relative to the track
the i“nvention to provide a plvotal extendable bat hi ng door unit of

t he- above type which can provide a“fow friction operation wthout requiring
cl ose tolasraarattached i shgetohhetrsied 6 obyeneans oliethevehifas tof provi de a

bat hi ng deQfeuddi47 of sdder{ Q! €991 HR: LN PEUNHENGCEA BCnonrotatable
manner by lock nuts 72. These elongated arms 70 are
interconnected to the bracket members 43 and 51 through a
5 vertical leg portion such as shown at 71 in Fig. 6. The
bracket members 43 and 51 are attached to the ends of the
respective top frames 20 and 23 by the screws such as 45
passing through the slots 78 and into grooves 79. All of
the frame extrusions have slots such as shown at 81 in
10 Figs. 6 and 7 for receiving the panel members such as 16
and 18. The panel members have been secured therein by a
suitable adhesive such as Speed Bonder 324 structural
adhesive and solventless activator FMD 387 both available
from the Loctite Corporation in Newington, Connecticut.
15 Referring specifically to Fig. 5, there is
illustrated the positioning of the arms 70 and the
rollers 46 from their respective brackets 43 and 51.
Bracket 51 positions a roller 46 in the roller track 28
of top frame 20 and bracket 43 positions a roller 46 in
20 the roller track 28 of the top frame 23. These
oppositely positioned roller brackets 43 and 51 also
serve the purpose of providing a stop for the panel 19 as
it is slid away from the panel 17. This can also be seen
in conjunction with Fig. 3. Suitable resilient bumper
25 members 49 and 50 are connected to brackets 51 and 43 for
shock absorbing purposes. It will be appreciated that
 the same reciprocal positioning of the rollers 46 from
the brackets 44 and 52 will prevail at the bottom ends of
the panel members 18 and 16 for positioning the rollers
30 in the roller tracks 28 of respective frames 24 and 21,
as seen in Figs. 2,ill and 12. It should be noted in
this regard that the lower brackets 44 and 52 have a
revéfse arm configuration such as 71 with respect to the
top brackets 43 and 51. It extends upwardly as seen in
35 - Fig. 12 and the connecting portion 53 is reversed.
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produced gf Iow cost. It is still anothet obf
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‘adj ustéd. It is another object of \theAfvention to provide -an extendabl e
bat hi‘/ng door unit of the foregoin p&-whi ch is adaptable to various sizes
of bathing facilities. It is still a further object of the invention to
provi de an ext RRIESFELIRGL B NBLEDor8 of 9t ARdf dPegbnrget phowtihen affords a

lifting ther@ofng ndakahisnt fof! €RG1 PANEYr RERBSr 28UaRHOUCESTAA ng1dP! € open
- and closa%éggg member 16. A pivot bushing 35 is attached to the
pivot column 26 by the screw 91 fastened through the hole
5 84 and into groove 79. There are opposing holes 81 and
83 in the bushing 35 which accommodate cam pin 82. Cam
pin 82 rides over the hill type cam surfaces 87 and 89 of
cam member 85 and rides upwardly thereon until the cam
pin rests in the opposing groves 89 and 90. When the cam
10 pin .82 rests in the lowest portion of the cam surfaces 87
and 88, the panel members 18 and 16, will be in a lowered
position as indicated in Fig. 9. When pahel member 18 is
pivoted, this will cause the cam pin 82 to ride up the
cam surfaces 87 and 88 to ultimately rest in the opposing
15 groves 89 and 90 to effect a raising of the panel member
18 such as indicated in Fig. 10. This raising motion
affords a distance between the panel members 18 and 16
and the upper edge of a bathing facility such as tub 13
to afford easy cleaning. As seen in Fig. 8, there is a
20 slot 93 provided in the pivot block 38 to accommodate a.
lower portion of a leg of the expander jam 29 and wall..
jam 30. This affords a stable construction.
Figs. 11 and 12 illustrate the adjustment feature of
lower bracket member 52 and roller 46. This is afforded
25 by an adjustment slot 93 extending through block portion
92 of the bracket 52 with slot 93 accommodating screw 45,
which is fastened into frame 24. Adjustment of the
height of roller 46 against track 28 in frame 21 is
effected by loosening screw 45 and turning adjustment
30 screw 95 in threaded passage 96. When the desired
adjustment is made, screw 45 is retightened. As best
seen in Fig. 12, ; bottom seal 57 is provided having an
enlaiged head 74 for fitting into undercut 75 .-of frame
member 21 as well as frame member 24.

35 An important feature in the fabrication of the

N bathing door unit 10 is the fact that there is no
—\__
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Acconpanyi ng drawi ngs whi ch show, by

continuous frame structure surrounding the panel members
16 and 18. This affords ease and economy in fabrication.
It should be noted that the panel members 16 and 18 are
surrouﬁded on three of their sides with frame structures
éuch as top frame 20 and bottom frame 21 and pivot column
26 with respect to panel 18 and top and bottom frames 23
and 24 and handle 59 with respect to frame 16. They are
all secured to the respective panels merely by slots in
the extrusions such as 25 in pivot column 26 and 94 and
95 in frames 20 and 23 as well as the use of adhesive.
Yet with only this somewhat limited structure, a rigid
and very efficient sliding system is afforded by means of
the brackets such as 43, 44, 51 and 55 attached to the
frame members for suitable and slidable support of the
rollers. ' ',

Yet another important feature is the fa¢t7that'the
upper frames 20 and 23 as well-as Lowér ffames:21 and 24
can be interchanged to provide leftIOr right handfpanel
assemblies 10 and 10A. Upper brackets 43 and 51 can be
interchanged as can lower brackets 44 and 52. .This
results in lower cost.

While preferred embodiments have been described _
above, it should be readily apparent to those skilled in'
the art from this disclosure that a number of o
modifications and changes may be made without depérting
from the spirit and scope of the invention. For example,

in the previous description there was shown a single
roller member 46 supported by the bracket arms 70. It

can be appreciated that a multiplicity of roller members

~ could be secured thereto. This would provide even a more

easily slldable bath door unit. However, it would be
more costly. Further, while a magnetic attraction system
is shown in Fig. 4 for closing the opposing panels 19 and
19A of units 10 and 10A, the magnetic system could be

‘employed in conjunction with one panel 19 of unit 10 and

a magnetic strip such as fastened to a wall.
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roller system. The same is true with respect to the

‘bat hi ng door units shown in Fi

raisinb and lowering apparatus shown in Figs. 8, 9 and
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the closed position: Fig. 5 Rai | \ﬁwusﬁusﬁ /atq ngcgeg
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.enl arged view, In partlal hori zont g ustrating a bistabl

positionary nmechanismfor the Q}wg Is a viewin vertical section
|IIustrathggc&ggxﬂechanlsn1of g

1. A pivotal aﬁa extendable bathing door unit,
comprising: '

a first panel adapted to be pivotally connected to a
supporting wall, said first panel having a roller track

5 at the upper end thereof;

a second panel adapted to be extendably connected to
said first panel, said second panel also having a roller
track at the upper end thereof;

 a first roller connected to said first panel that is
10 constructed and arrangable to ride in the roller track of
the second panel; and -

a guide connected to said second panel constructed
and arrangable to ride in said roller track of said first

panel.

2. The door unit of claim 1, wherein the guide is
a roller.

3. The door unit of claim 2, wherein both panels

also have rollers and roller tracks at their lower ends,
with the lower roller of the first panel being suitable
to ride in the lower track of the second panel and the

5 " lower roller of the second panel being suitable to ride
in the lower track of the first panel. '

4. The door unit as defined in claim 3, wherein at
least one of said gollers is linked to an adjustment
means for vertically positioning said roller relative to
said tracks. -
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2 scrrptron O The Preferred
3, “Che bathing door units

5. The door unit as defined in claim 1, wherein

El)gl tﬂﬂ”’ﬁ MSI Iy Ina(ranlt gr ge I

for the ol bottonrf" h@ﬁ

said first and second panels are secured to discontinuous
frame structures. '

6. The door unit as defined in claim 5, wherein
said frame structures are of a three-sided configuration.

7. A pivotal and extendable bathing door unit,
comprising:
a first panel pivotally connected td a supporting
_ wall along a lateral vertically extending side support;

5 a second panel laterally extendably connected to
said first panel to be moveable towards and away from the
support; and '

camming means operatively associated with a lower
end of said support to provide a lifting action to said
10 first panel assembly upon rotatien thereof.

8. The door unit of claim 7, wherein the camming
means has a hill for lifting the door between two
valleys. '

9. The door unit of claim 8, wherein said camming
means includes a pin constructed and arranged to ride
along the hill.

\\ \\\f\ _
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of this |nvent|on are shown general ly at

bat hi n g a tub 13_and
10 andglummmumnﬂlm conponent s \wi
-same referente muferal fol | owed by t# : The difference is in the
orientation of the panels generally I¥ F319 and 17A and 19A. This is-seen in
conjunction with Fig. 3 where the bathing units 10 and 10a are shown in an
ext ended or cl ok®d pBsPivehadi apdr expendabdet hathingi spdmainiity 12.
Referring semsriscagky to Fig. 2, it is seen that each of the bathing door
units as represen%edsgy

é&é} 607 §:3 g
0A d§;| gnzmm4

panei pivotally connected to a supporting
wall;

5 : a second panel laterally extendably connected to
said first panel; and '

-magnetic means operatively connected to a lateral
edge of said second panel opposite said first panel for
magnetic attraction to a vertically extending magnetic

10 strip.

11. The door unit as defined in claim 10, wherein
said magnetic means includes a flexible magnetic strip
frictionally engaged by a handle portion.

12. The door unit of claim 11, wherein the
vertically extending magnetic strip is on a lateral edge
of a third laterally extending panel.
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generally 10, i-s conposed of two panel nenberSjjééé 18 with panel mher
16 being a.slidable panel and 18 being a piyatable dPCFﬁ 4uéH5§%5f3 9

wi |l be better understood as t he' déseri pti-6hag® ds. Pa er gl TeaR T
> }'P’ 20 a éBo ﬁfr%n&iﬁﬂQ‘

i'ncl udes panel nenber 18 as wel | a§ -axeopef
19 0 has simlar top and bottom

In a si-milar manner, panel general I
frames 23 and 24 secured to the top\ bott om of panel nenber 16. All of
iracks such as 28. Positioned

the frames 20, 21, 23 and 24 have rol ler
ot colum 26 which has a pivot

E%gng the side of panel nenber 18 is 6i

hi ng 31 connect ed
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thereto at its upper end by the screw 34.- Prvﬁf bushi [ d be

engaged by the projection 36 af the prVai}bﬁmc ﬂﬁﬁ‘u’?g at? épzytx)cg

expander jam 29 al so by the scrg&s b n h

‘attached to the bottom of the eXpan \a)er 29 is algnﬁtk%mﬂ94
IS secured to the bottom of the

engagenent with pivot bushi ng 35\whi
colum 26. This wll be nore full ¥ explained later in conjunction with

Figs. 8- 10. Afelt seal 27 is attaczhe/d4to the expander jam 29
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-6-.for sealing against pivot columm 26. Expander \jzam 29 is in t
attached to a wall jam 30 by the.screws_34. and"the
Wall jam 30 is secured to the wall gueh g6’ i®

.in Fig. 2, there are roller brac) ’5&§Egn

and bottom frames 20 and 21, respettiv

screws 45. Rollers 46 are rotatab

BeRde 2ikd7 589
at t 3@[”&135#@1@5&94

=~ of panel 17 by neans of the
nted on the brackets 43 and 44 by

_means of the arns such as 70 shown“in Fig. 5 and ride in tracks 28 of panel
’ﬁg. In a sinmilar manner, roller bradkétt 51 and 52 are attached to the ends

yof top
—e (° 70 V7 g 45
FIG 5
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and.bottom franmes 23 and 24, respectivel y; of neI 19 by neans
; 01 RET/US o @ o E45g,,

R — Sy ‘
the Fig. 5-7 and Figs. 11 and 12 'r" 'p 3 U|t s ﬁ@ﬁg
' ' 2 = br acket ﬁéﬁ Tﬁm aﬁs m_

.are al so provided for the resp

Attached to the undersides of
end of the panel nenber 18, sus ,e--y the groove 41 by a frlctlon fit, is

a seal nenber 39 having a side -orél n 40 for sealably and slidably
engagi ng the adj acent surface of p menber 18 when panel nenber 16
slides thereover. Secured to the other end of panel nenber 16 is a handle

59 encl osed at

-
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opposite ends b J/;.:-/:':./-r".f;':‘. j') I ! 4 : 7 5 ;
y end caps 61 and 6277 Referrt specgy i | 4
handl es 59 and 59A are secured,t@ 4#e eflis”6f panel r Eg n Aﬁk}b 94

_‘meén_s of the conpartnents .65 and“‘-._SA an adhesi ve. Magnets 64 and 64A
are interconnected to the handl es arlg 59A such as by the flexible
sections 67 and 67A extending fromthé connecting portions 68 and 68A

secured in slots 69 and 69A, THi.S. CSigctd ;L pid prds a rel easable but
retentive closure of the b%nrg—&w—mrrr%'anﬁ%m as also seen in Fig.
F. Figs. 5-7 illustrate the positioning of the rollers 46 in the tracks of
the panels 17 anpd pi%otzaAChan dit®ndable bathing door unit is
discldsed wherein a first panel is pivotally connected to
a supporting wall, and a second panel is extendably
5 connected to the first panel, so that the door can
operate to enclose without an overhead track. There are
roller tracks and rollers cross-linked to each other
while permitting lateral relative movement therebetween.
In one form, cam members are associated with the pivotal
10 connection of the first panel to provide a lifting action
between bistable positions, and a magnetic member is
. connected to a handle on the second panel for attraction
to a similar second panel of a second similar door unit.

e

i
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bracket nenbers 43 and 51 have el ongated arnms 70 to which -7 - are
attached the rollers 46 by neans of the shafts of screws 47 (See Fig. 2)
whi‘ch are held in a nonrotatable manner by |ock nuts 72. These el ongated
~arms 70 are interconnected to the bracket nenber g—43—and-5i—througha
vertical |leg portion such as shown at 71 in Fig. ||GrRefilrcdmmckeHEEENbers 43
and 51 are attached to the ends of the respectivg top érﬁarng gBgandf 23 by
the screws such as 45 : Date :

-'— -

..............................

BATHING DOOR UNIT

Background Of The Invention

Field Of The Invention

This invention relates to doors for bathing fixtures
such as showers and bathtubs. More particularly it .
provides a door of adjustable size that requires no
overhead Support.'

Description Of The Prior Art

In the design of doors for showers and bathtubs, it
is desirable to provide as wide open access as possible
and still keep thg.cost of fabrication as low as
possible. Such access facilitates cleaning of the
bathing area, and makes rooms containing such areas
appear more spacious. _

In U. S. patent 4,878,530, there is disclosed in one
embodiment a wall mounted bathroom panel assembly where a
slidable panel operates in conjunction with a pivotal
panel. This éssembly provides the desired open access.

- However, the sliding action between the pivotal and
sliding panel is effected by sliding blocks having
cylindrical parts which are fixed or arranged to slide in
circular recesses of the panels. This sliding
arrangement poses problems in that friction develops
between the sliding surfaces of the blocks and the
recesses and close tolerances must be adhered to for



passing through the slots 78 and into grooves 79. e
extrusi ons have slots such as shown at 81 in Figs. 22215 "
t he panel nenbers such as 16. and 18. The panel REPSPHEY equr ed
therein by a suitabl e adhesive such as Speed Bondej - esive
and solventl ess activator FMD 387 both avail able f
Cbrporatlon I n New ngton, Connecticut. Referring spe - y to Flg 5,
there is illustrated the positioning of the arns 70 and the rollers 46 from
their respective brackets 43 and 51. Bracket 51 positions a roller 46 in
the roller track 28 of top frane 20 and bracket 43 positions a roller 46 in
efficient operation. This arrangement also makes the

adjustment of the doors relative to one another
difficult. Further, a complex frame structure is
required with specially designed connection pieces to
support the sliding arrangement.

Moreover, 4,878,530 does not provide an easy means
of cleaning under the panels near the pivot area, nor
teaches ways in which two of such assemblies can be used
together to form a four panel structure. Thus, a need
exists for an improved bathing door unit.

Summary Of The Invention

In one form, the invention provides a pivotal and
extendable bathing door unit wherein a first panel is
adapted to be pivotally connected to a supporting wall
with the first panel having a roller track at the upper
end thereof. A second panel is adapted to be extendably
connected to the first panel and also has a roller track
at the upper end thereof. There is a first roller
connected to the first panel that is constructed and
arranged to ride in the roller track of the second panel.
A guide is connected to the second panel which is
constructed and arrangable to ride in the roller track of
the first panel.

In a preferred form, the guide connected to the
second panel is a roller and both panels alsoc have
rollers and roller tracks at their lower ends with the
lower roller of the first panel being suitable to ride in
the lower track of the second panel and the lower roller
of the second panel being suitable to ride in the lower
track of the firsg panel.

In another embodiment, there are camming means
operatively associated with a lower end of a lateral
support for pivotal connection of the first panel to



the roller track 28 of the top frane 23. These opp05|tely
roll er brackets 43 and 51 al so serve the purpose of \-eH
the panel 19 as it is slid away fromthe panel 17. b secn in

conjunction with Fi.g. 3. Suitable resilient bunper menber s34 #Hrnd ! ale
connected to brackets 51 and 43 for shock absorbi ng \pyposes: Tt e
appreci ated that the same reciprocal positioning of {h FTer s 46 fromthe
brackets 44 and 52 will prevail at the-Bettom ends of the panel nenbers 18

and 16 for positioning the rollers in the roller tracks 28 of respective
frames 24 pmdvite as ldddning) akigon X0 whenfigot panekhepbd betastiea in

thereof.

In yet another embodiment, there are magnetic means
operatively connected to a lateral edge of the second
panel opposite the first for magnetic attraction to a
vertically extending magnetic strip.

In still another embodiment, a three sided,
discontinuous frame structure is provided for the panel
members of the panels.

In yet another embodiment one of rollers is linked
to an adjustment means for vertically positioning the
rollers relative to the tracks.

It is, therefore, a principal object of the
invention to provide a pivotal and an extendable bathlng
door unit of the above type which can provide a low
friction operation without requiring close tolerances.

It is yet another object of the invention to provide
a bathing door unit of the foregoing type which can be
produced at low cost.

It is still another object of the invention to
provide an extendable bathing door unit of the foregoing
type wherein the roller means for providing the
extendibility of the panels can be easily adjusted.

It is another object of the invention to provide an
extendable bathing'door unit of the foregoing type'which
is adaptable to various sizes of bathing facilities.

It is still a further object of the invention to
provide an extendable bathing door of the foregoing type
which affords a lifting thereof to facilitate cleaning
purposes, and provides a stable open and closed door
position. P o

It is yet a further object of the invention to
proiide an exténdable bathing door of the foregoing type
which can be employed as single or multiple units.

The foregoing and other objects and advantages of
the invention will appear in the following detailed



this regard that the | ower brackets 44 and 52 have a r
configuration such as 71 with respect to the top b
ext-ends upwardly as seen in Fig. 12 and the connect]y
rever sed. -8- Referring to Figs. 8, 9 and 10, t
mechani sm for the panel menber 18 and accordingly p
bushing 35 is attached to the pivot colum 26 by theé screw 91 fastened
t hrough the hol e -4-

description. In the description, reference is made to

the accompanying drawings which show, by way of

illustration and not limitation, preferred embodiments of

cthe invention.

Description Of The Drawings

Fig. 1 is a top perspective view showing two of the
bathing door units of this invention in conjunction with
a bathing facility;

Fig. 2 is an exploded perspective view of one of the
bathing door units shown in Fig. 1; '

Fig. 3 is a top plan view illustrating the two .
folding bathing door units positioned as to fully extend
the doors to a "closed" position;

Fig. 4 is an enlarged view in horizontal section
illustrating a magnetic lock of the bathing door units in
the closed position;

Fig. 5 is an enlarged detail wview illustrating the
joint between panels;

Fig. 6 is sectional view taken along line 6-6 of
Fig. 5; .

Fig. 7 is a sectional view taken along line 7-7 of
Fig. §;

Fig. 8 is an enlarged wview, in partial horizontal
section illustrating a bistable positionary mechanism for
the doors;

Fig. 9 is a view in vertical section illustrating
the mechanism of Fig. 8 in a first position;

Fig. 10 is a view similar to Figqg. 9'illustratinq the
mechanism in a second position;

Fig. 11 is an enlarged detail view showing an
adjuétment feature for the rollers at the bottom of the
door; and

Fig. 12 is a sectional view taken along line 12-12
of Fig. 1l1.



whi ch accommodate cam pin 82. Cam pin 82 rides ' 5 \.m
sur-faces 87 and 89 of cam nenber 85 and rides u t he
cam pin rests in the opposing groves 89 and 90. g 87 rests
I.n the | owest portion of the cam surfaces 87 and \{ nenbers 18
and 16, will be in a |lowered position as indicate&in Flg 9. Wien panel

menber 18 is pivoted, this will cause tlg.campin 82 to ride up the cam
surfaces 87 and 88 to ultimately rest in the opposing groves 89 and 90 to
effect a raising of péecphpeionedberhdSrruchrand Mhboatiednts Fig. 10. This

rai sing notion

Referring to Figs. 1 and 3, the bathing door units
of this invention are shown generally at 10 and 10A in
conjunction with the bathing facility 12 having a tub 13
and a shower head 14. Each of the units 10 and 10A have
the same components with those of unit 10A designed by
the same reference numeral followed by the letter "A".
The difference is in the orientation of the panels
generally 17, 19 and 17A and 19A. This is seen in
conjunction with Fig. 3 where the bathing units 10 and
10a are shown in an extended or closed position with

- respect to the bathing facility 12. .

Referring specifically to Fig. 2, it is seen that
each of the bathing door units as represented by unit
generally 10, is composed of two panel members 16 and 18
with panel member 16 being a slidable panel and 18 being
a pivotable panel member such as will be better
understood as the description proceeds. Panel generally
17 includes panel member 18 as well as a top frame 20 and
a bottom frame 21. In a similar manner, panel generally
19 also has similar top and bottom frames 23 and 24
secured to the top and bottom of panel member 16. All of
the frames 20, 21, 23 and 24 have roller tracks such as
28.

Positioned along the side of panel member 18 is a
pivot column 26 which has a pivot bushing 31 connected
thereto at its upper end by the screw 34. Pivot bushing
31 is adapted to be engaged by the projection 36 of the
pivot block 33 which is attached to the expander'jam 29
also by the screws _34. It should be further noted that
attached to the bottom of the expander jam 29 is a pivot
block 38 for engagement with pivot bushing 35 which is
secured to the bottom of the column 26. This will be
more fully explained later in conjunction with Figs. 8-
10. A felt seal 27 is attached to the expander jam 29



affords a di stance between the panel nenbers 18 and 16 and
of a bathing facility such as tub 13 to afford easy_cl
Fig. 8 there is a slot 93 provided in the pivot
| ower portion of a {eg of the expander jam 29 and

affords a stable construction. Figs. 11 and 12 illustéat r : stnent

f eature of

| oner bracket nenber 52 and roller 46. = afforded by

adj ustment sl ot 93 extending through ble&k portion 92 of the bracket 52
with slot 93 accommodating screw 45, which is fastened into franme 24.

Adj ust nent

§ort peahénghager nssl [Pdvals GRjaimm 126 + ackXBENG ST f j afe 291 1Bs
in turn attached to a wall jam 30 by the screws 34 and

the adjustment-clamps 32. Wwall jam 30 is secured to the
wall such as 15 (see Figs. 1 and 3).

As seen in Fig. 2, there are roller brackets 43 and
44 attached to the ends of top and bottom frames 20 and
21, respectively, of panel 17 by means of the screws 45.
Rollers 46 are rotatably mounted on the brackets 43 and
44 by means of the arms such as 70 shown in Fig. 5 and
ride in tracks 28 of panel 19. In a similar manner,
roller brackets 51 and 52 are attached to the ends of top
and bottom frames 23 and 24, respectively, of panel 19 by
means of screws 45 and ride in tracks of panel 17 as will
be seen later in conjunction with the Fig. 5-7 and Figs.
11 and 12 descriptions. Suitable end caps 48 and 54 are
also provided for the respective roller brackets 43, 44,
51 and 52. Attached to the undersides of frames 21 and
24 are seals 57. Secured to one end of the panel member
18, such as by the groove 41 by a friction fit, is a seal
member 39 having a side portion 40 for sealably and-
slidably engaging the adjacent surface of panel member 18
when panel member 16 slides thereover. Secured to the
other end of panel member 16 is a handle 59 enclosed at
opposite ends by end caps 61 and 62.

Referring specifically to Fig. 4, the handles 59 and
S59A are secured to the ends of panel members 16 and 1l6A
by means of the compartments 65 and 65A and an adhesive.
Magnets 64 and 64A are interconnected to the handles 59
and 59A such as by the flexible sections 67 and 67A
extending from the connecting portions 68 and 68A secured
in slots 69 and 69A. This construction affords a
releasable but retentive closure of the bathing door
units 10 and 10A as also seen in Fig. 3.

Figs. 5-7 illustrate the positioning of the rollers
46 in the tracks of the panels 17 and 19. Each of the
bracket members 43 and 51 have elongated arms 70 to which



passage 96. \Wen the desired adjustnment is made, mbsrﬁ%ﬁ%ﬁh ened.

As-best seen in Fig. 12, a bottomseal 57 is pro ged
head 74 for fitting into undercut 75 of frame nenper 234 Bsokell.. §_f ame

menber 24. An inportant feature in the fabricatio oor unit
10 is the fact that there is no -9- '

-7=

are attached the rollers 46 by means of the shafts of
screws 47 (See Fig. 2) which are held in a nonrotatable
manner by lock nuts 72. These elongated arms 70 are
interconnected to the bracket members 43 and 51 through a
vertical leg portion such as shown at 71 in Fig. 6. The
bracket members 43 and S1 are attached to the ends of the
respective top frames 20 and 23 by the screws such as 45
passing through the slots 78 and into grooves 79. All of
the frame extrusions have slots such as shown at 8l in
Figs. 6 and 7 for receiving the panel members such as 16
and 18. The panel members have been secured therein by a
suitable adhesive such as Speed Bonder 324 structural i
adhesive and solventless activator FMD 387 both available
from the Loctite Corporation in Newington, Connecticut.
Referring specifically to Fig. 5, there is
illustrated the positioning of the arms 70 and the
rollers 46 from their respective brackets 43 and S51.
Bracket 51 positions a roller 46 in the roller track 28
of top frame 20 and bracket 43 positions a roller 46 in
the roller track 28 of the top frame 23. These
oppositely positioned roller bréckets 43 and 51 also
serve the purpose of providing a stop for the panel 19 as
it is slid away from the panel 17. This can also be seen
in conjunction with Fig. 3. Suitable resilient bumper
members 49 and 50 are connected to brackets 51 and 43 for
shock absorbing purposes. It will be appreciated that
the same reciprocal positioning of the rollers 46 from
the brackets 44 and 52 will prevail at the bottom ends of
the panel members 18 and 16 for positioning the rollers
in the roller tracks 28 of respective frames 24 and 21,
as seen in Figs. 2, 11 and 12. It should be noted in
" this regard that the lower brackets 44 and 52 have a
revefse arm configuration such as 71 with respect to the
top brackets 43 and 51. It extends upwardly as seen in
Fig. 12 and the connecting portion 53 is reversed.



continuous frame structure surrounding the panel nmembers 16 .Jﬁ—-’“";_ls
af fords ease and econony in fabrication. It should %Qgggrﬁuausﬁﬁg qnel
menbers 16 and 18 are surrounded on three of their g| 885 with ﬁ@s
structures such as top frame 20 and bottom frane 21 r&upﬂ/_,&;

W th respect to panel 18 and top and bottom framnes 2&_;;;_¢a—¢" andl e 59

wWth respect to franme 16. They are all secured to the respective panels
nmerely by slots in the extrusions such -8s 25 in pivot colum 26 and 94 and

95 in frames 20 _and 23 as mell as e use of adhesive. Yet with only this
sonewhat | i ni tetf‘e;tfd? b0 FI9%i dg]an%l RedyLB+f FRPERL SBPWIILRE system i s

af f or ded byimmamg(ﬁechan;sm for the panel member 18 and accordingly
panel member 16. A pivot bushing 35 is attached to the
pivot column 26 by the screw 91 fastened through the hole
84 and into groove 79. There are opposing holes 81 and
83 in the bushing 35 which accommodate cam pin 82. Cam
pin 82 rides over the hill type cam surfaces 87 and 89 of
cam member 85 and rides upwardly thereon until the cam
pin rests in the opposing groves 89 and 30. When the cam
pin 82 rests in the lowest portion of the cam surfaces 87
and 88, the panel members 18 and 16, will be in a lowered
position as indicated in Fig. 9. When panel member 18 is
pPivoted, this will cause the cam pin 82 to ride up the
cam surfaces 87 and 88 to ultimately rest in the opposiné
groves 89 and 90 to effect a raising of the panel member
18 such as indicated in Fig. 10. This raising motion
affords a distance between the panel members 18 and 16
and the upper edge of a bathing facility such as tub 13
to afford easy cleaning. As seen in Fig. 8, there is a
slot 93 provided in the pivot block 38 to accommodate a
lower portion of a leg of the expander jam 29 and wall ..
jam 30. This affords a stable construction.

Figs. 11 and 12 illustrate the adjustment feature of
lower bracket member 52 and roller 46. This is afforded
by an adjustment slot 93 extending through block portion
92 of the bracket 52 with slot 93 accommodating screw 45,
which is fastened into frame 24. Adjustment of the
height of roller 46 against track 28 in frame 21 is
effected by loosening screw 45 and turning adjustment
screw 95 in threaded passage 96. When the desired
adjustment is madQJ screw 45 is retightened. As best
seen in Fig. 12, a bottom seal 57 is provided having an

' enlaiqed head 74 for fitting into undercut 75 of frame
. member 21 as well as frame member 24.

An important feature in the fabrication of the

bathing door unit 10 is the fact that there Ls no



the brackets such as 43, 44, 51 and 55 attached to the frame nenbers for
suitabl e and slidable support of the rollers. Yet another inportant feature
is-the fact that the upper frames 20 and 23 as well as |ower frames 21 and

24 can be interchanged to provide left or right
and 10A. Upper brackets 43 and 51 can be interc
44 and 52. This results in lower cost. Wile pr
been descri bed above, it should be readbty appar

pgedsgsvear JHBEY
erred enS6Ai B8t s
Matd :0..1.hose..skill ¢§d in the

es 10
br acket s
have

art fromthis disclosure that a nunber of i

continuous frame structure surrounding the panel members
16 and 18. This affords ease and economy in fabrication.
It should be noted that the panel members 16 and 18 are
surrounded on three of their sides with frame structures
such as top frame 20 and bottom frame 21 and pivot column
26 with respect to panel 18 and top and bottom frames 23
and 24 and handle 59 with respect to frame 16. They are
all secured to the respective panels merely by slots in
the extrusions such as 25 in pivot column 26 and 94 and
95 in frames 20 and 23 as well as the use of adhesive.
Yet with only this somewhat limited structure, a rigid
and very efficient sliding system is afforded by means of
the brackets such as 43, 44, 51 and 55 attached to the
frame members for suitable and slidable support of the
rollers.

Yet another important feature is the fact that the
upper frames 20 and 23 as well as lower frames 21 and 24
can be interchanged to provide left or right hand panel
assemblies 10 and 10A. Upper brackets 43 and 51 can be
interchanged as can lower brackets 44 and 52. This ‘
results in lower cost. '

' While preferred embodiments have been described
above, it should be readily apparent to those skilled in
the art from this disclosure that a number Gf
modifications and changes may be made without departing
from the spirit and scope of the invention. For example,

in the previous description there was shown a single
roller member 46 supported by the bracket arms 70. It

can be appreciated that a multiplicity of roller members
could be secured thereto. This would provide even a more
easily slidable bath door unit. However, it would be

more costly. Furtﬁer, while a maghetic attraction system
 is shown in Fig. 4 for closing the apposing panels 19 and
19A of units 10 and 10A, the magnetic system could be-
employed in conjunction with one panel 19 of unit 10 and
a magnetic strip such as fastened to a wall.



scope of the invention. For exanple, in the previousr-

shown a single roller member 46 supported by the bralikREP d-iTE’ ih be
appreciated that a nultiplicity of roller menbers co‘ld gﬁ-s _________ t.her gt o.
This woul d provide even a nore easily slidable bath qf@w- it Howew *1Jit
woul d be nore costly. Further, while a nagnetic attraetron systemis shown

in Fig. 4 for closing the opposing panels 19 and 19A of units 10 and 10A,
t he magnetic system could be enployed in conjunction with one panel 19 of
unit 10 and a magnetic strip such as fastened to a wall.

-10-

Alternatively, these could be eliminated and still have
the advantages of the simplified frame structure and
roller system. The same is true with respect to the
raisirfg and lowering apparatus shown in Figs. 8, 9 and
10.



~10- Alternatively, these could be elimnated and still have the advantages
of the sinplified franme structure and roller system The sanme is i th

respect ﬁ!(i\“cmﬁ“‘“!m“jmmnd | ower.i ng appar at us shom?\:’i/zfﬁ:k__ ‘_Hgg“\:i- 0.
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We Claim:

1. A pivotal and extendable béthing door unit,
comprising:

a first panel adapted to be pivotally connected to a
supporting wall, said first panel having a roller track
at the upper end thereof;

a second panel adapted to be exéendably connected to
said first panel, said second panel also having a roller
track at the upper end thereof; | ' _

a first roller connected to said first panel that is
constructed and arrangable to ride in the roller track of
the second panel; and

a guide connected to said second panel constructed
and arrangable to ride in said roller track of said first

panel.

2. The door unit of claim 1, wherein the guide is
a roller.

3. The door unit of claim 2, wherein both panels

also have rollers and roller tracks at their lower-ends,
with the lower roller of the first panel Being suitable
to ride in the lower track of the second panel and the
lower roller of the second panel being suitable to ride
in the lower track of the first panel.

4. The door unit as defined in claim 3, wherein at
least one of said rollers is linked to an ad justment
means for vertically positioning said roller relative to
said tracks. '



W Cdaim 1. A pivotal and extendabl e bathing door unit, conprising: a
flrst panel adapted to be pivotally connected to a supportlng m@il—"ﬁld
uulmmnﬂlw a roller track at the upper end thereof; z
ﬂﬂlWﬂndably connected to said first pa-- ﬁgﬁk%
also havi'ng *a ®ol kFer track at the upper end thereof #H'T

connected to said first panel that is constructed a arranggm
the roller track of the second panel; and pate =~

- -12-

5. The door unit as defined in claim 1, wherein
said first and second panels are secured to discontinuocus
frame structures.

6. The door unit as defined in claim 5, wherein
said frame structures are of a three-sided configuration.

7. A pivotal and extendable bathing door unit,
comprising:

a first panel pivotally connected to a supporting
wall along a lateral vertically extending side support;

a second panel laterally extendably connected to
said first panel to be moveable towards and away from the
support; and

camming means operat;vely assoc;ated with a lower
end of said support to provide a lifting action to said
first panel assembly upon rotation thereof.

8. The door unit of claim 7, wherein the camming
means has a hill for lifting the door between two
valleys.

9. The door unit of claim 8, wherein said camming
means includes a pin constructed and arranged to ride
along the hill.



a gui de connected to said second panel
in said roller track of said first panel. 2. The door unit of
wherein the guideis a roller. 3. The door unit of clalp2:
panel's al so h

RN 57 5575 02 65

| ower
of "t he

toride 1nthe |ower track of the first panel . 4.
defined in claim3, wherein at

sand the |lower roller of the sec nd -bel’]

-13-

10. A pivotal and extendable bathing door unit,
comprising:

a first panel vaotally connected to a supporting
wall;

a second panel laterally extendably connected to
said first panel; and

magnetic means'opeiatively connected to a lateral-
edge of said second panel opposite said first panel for’
magnetic attraction to a vertically extending magnetic
strip.

11. The door unit as defined in claim 10, wherein
said magnetic means includes a flexible magnetic strip
frictionally engaged by a handle portion.

12. The door unit of claim 11, wherein the
vertically extending magnetic strip is on a lateral edge
of a third laterally extending panel.

et
:#’ gﬂk&f“ﬁé

b
(92% SRR |

constructed and arrangable to ride



| east one of said rollers is linked to an adjustnment nmeans for vertically
positioning said roller relative to said tracks. -12- 5. The ‘door wunit
as defined in claim1, wherein said first and second panel s are sec
di sconti nuous franme structures. 6. The door unit as def ined= -P“IT/C;T,atI&-frBEEtT
wherein said frane structures are of a three-sided config 'rati’aﬁég SEP
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7. A pivotal and extendabl e bathing door unit, conprising: a first pan

pivotally connected to a supporting wall along a lateral verti
ext-endi ng si de support; a second panel laterally exte@%ﬂ?
said first panel to be noveable towards and away from}
canm ng neans operatively associated with a | ower end
provide a |lifting action to said first panel assenbly

t hereof . 8. The door unit of claim7, wherein the canmng neans has a
hill for lifting the door between two
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val l eys. 9. The door unit of claim8, wherein said canm ng neans includes
a pin constructed and arranged to ride along the hill.
pi votal and extendabl e bathing door unit, conprising: a
pivotally connected to a supporting wall;
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a second ‘panel laterally extendably connected to said first panel; and
magneti ¢ neans operatively connected to a | ateral edge of said second panel
opposite said first panel for nmagnetic attraction to a verti
magnetic strip. 11. The door unit as defined in claim10, whef &ERLAGEMENT SHEET
magneti c neans includes a flexible nmagnetic strip frictionalljly engaged Eism -
handl e portion. 12. The door unit of cla‘fi/n 11, wherein the vd. W@a@--ﬁ-s SIO
extendi ng nmagnetic strip is on a later ddge of a third |aterafty

ext endi ng panel .




ABSTRACT

BATHING DOOR UNIT

A pivotal and extendable bathing door unit is
discl&sed wherein a first panel is pivotally connected to
a supporting wall, and a second panel is extendably
connected to the first panel, so that the door can
operate to enclose without an overhead track. There are
roller tracks and rollers cross-linked to each other
while permitting lateral relative movement therebetween.
In one form, cam members are associated with the pivotal
connection of the first panel to provide a lifting action
between bistable positions, and a magnetic member is
connected to a handle on the second paﬁel for attraction
to a similar second panel of a second similar door unit.



