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HosPITAL BATHTUB : 

August A. Danielsen, Rosedale, and Armand P. 
Schleret, Babylon, N. Y., assignors, by mesne. 
assignments, to General Bronze Corporation, 
Garden City, N. Y., a corporation of New York 

v. . . Application September 27, 1946, serial No. 699,848 
5 Claims. (CL 4-173) 

1. 
This invention relates to body-supporting and 

lifting apparatus and more particularly to a 
bathtub having a vertically movable body-Sup 
porting member. The bathtub of the present 
invention is particularly well adapted to be used 
in bathing a hospital patient who must be bathed 
in a horizontal position. 
In caring for hospital patients it frequently 

happens that a patient either because of weak 
ness or because of the nature of his injuries or 
illness cannot be bathed in a conventional bath 
tub because of the fact that it is necessary. Or 
desirable that the patient be bathed in a prone 
or supine position. On the other handbathing 
the patient in bed is unsatisfactory in many re 
spects. In order to bathe Such a patient effec 
tively and without danger of injury to the patient 
a bathtub is required that differs materially in 
its construction from conventional bathtubs. 
Such a tub should provide means for Supporting 
the body of the patient in a substantially hori 
zontal position and the body-Supporting means 
should be vertically movable and easily position 
able to various levels. For example, in trans 
ferring the patient from his bed to the bathtub 
it is desirable that the body-supporting member 
be positioned substantially at the level of the 
bed so that the patient may be transferred from 
the bed to the tub. With a minimum of move 
ment and discomfort. It is further desirable ; 
that the body-supporting means be vertically 
positionable within the tub so that the patient's 
body may be Substantially completely immersed 
in the bathing liquid or partly immersed in the 
liquid or positioned above the liquid as desired. 
Selective vertical positioning of the body-Sup 
porting member permits effective Washing, rins 
ing and drying of the patient. 

It is accordingly an object of the present in 
vention to provide a bathtub that can be used 
in bathing an invalid or hospital patient With a 
maximum of convenience and a minimum of dis 
comfort to the patient. It is, another object of 
the invention to provide a bathtub including a 
vertically movable body-Supporting member that 
is easily positionable to desired different levels. 
It is a further object of the invention to provide 
a bathtub having a body-Supporting member that 
is selectively tiltable to permit bathing of selected 
portions of the patient's body while maintaining 
other portions of his body at points relatively 
remote from the bathing liquid. It is still an 
other object of the invention to provide a bath 
tub of this type that is portable, i.e., that may be 
used to transfer a patient from his bed to a bath 
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room in cases where such a transfer is desirable. 
It is another object of the invention to provide 
a bathtub of this type having controls that are 
conveniently located for operation by an attend 
ant and easily operable. It is also an object of 
the invention to provide improved hydraulic 
apparatus for selectively positioning a body 
supporting member. Other objects of the inven 
tion will be in part obvious and in part pointed 
out hereinafter. . . . . . . . . . . . . : . . . 
The many objects and advantages of the pres 

ent invention will be best understood by refer 
ence to the accompanying drawings which illus 
trate a bathtub incorporating a preferred em 
bodiment of the present invention and wherein 

Fig. 1 is a perspective view of the tub as a 
whole; W - - - 

Fig. 2 is a diagram illustrating the hydraulic 
System used in positioning the body-supporting 
itray of the tub; . . . . . . 

Fig. 3 is a vertical section taken on the line 
3-3 of Fig. 1 and showing the hydraulic pump; . 

Fig. 4 is a vertical section taken on the line 
A-4 of Fig. 1 and showing the position of the 
tray within the tub; 

Fig. 5 is a vertical section taken on the line 
5-5 of Fig. 4 and showing:from a different direc 
tion the position of the tray within the tub; 

Fig. 6 is a vertical section taken on the line 
6-6 of Fig. 4 and showing certain details of the 
tray lifting mechanism; . . 

Fig. 7 is a top plan view of the hydraulic pump 
With the auxiliary reservoir removed; . . . i. 

Fig. 8 is an elevation partly in section of the 
hydraulic pump; . . . . . . . 

Fig. 9 is a detail view on one of the check 
valves in the hydraulic pump; . . . . . . . 

Fig. 10 is a top plan view partly in section 
of the control mechanism for the hydraulic 
System: , , . . . . ; : 

Fig. 11 is a section taken on the line - of 
Fig. 10 showing further details of the control 
mechanism; 

Fig. 12 is a vertical section taken on the line 
2-2 of Fig. 10 and showing other details of the 

control mechanism; 
Fig. 13 is a Semi-diagrammatic top plan view 

of the hydraulic pump and control mechanism 
showing the manner, in which the hydraulic 
pump, control mechanism and tray-positioning 
cylinders are interconnected; and - 

Figs. 14 through 19 are diagrams illustrating 
the manner in which the control valves are posi 
Ed for different positions of the main control 
eWe, . . . . . . - . . . 
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Referring to the drawings, and more particu 
larly to Fig. 1, the bathtub there shown comprises 
a relatively shallow rectangular tub supported 
On the tubular legs 3 which are in turn mounted 
On the casters 4 that permit the tub to be moved 
about as desired. The tub may be made of any 
Suitable material such as sheet metal and, as 
shown in Fig. 4, is formed with hollow walls. 

5 

The tub-supporting legs 3 pass through the hol 
low walls of the tub near the corners of the tub 10 
and are fixed to the tub at the points 5 and 6: - 
at the top and bottom of the tub respectively in 
any suitable manner such as by brazing, welding 
Or Soldering. Braces such as the brace T are pro 
vided to lend rigidity to the tub structure. 

Referring again to Fig. 1, beneath the tub 
there are shelves 8 wheredn towels, pans and 
other miscellaneous bath equipment may be con 
veniently kept. At the center of the bottom of 
the tub there is a drain pipe 9 provided with a 
manually operated valve; f? to permit drainage 
of the bathing liquid from the tub. Within the 
tub there is a body-supporting tray 3 to each 
end of which is affixed a pair of hooks. 9 by 
means of which the tray is supported at its ends 
on the U-shaped bars 5 and 17 at the head 
end and foot end of the tub-respectively. (It 
may be noted that the terms 'head end' and 
“foot end' ido not bear any necessary. relation 
to the position of the patient on the tray f3 but 
merely provide a convenient way of distinguish 
ing the two ends of the tub.) Since the hooks 
9 merely rest on the U-shaped bars 5- and 

f 7 without being fixed thereto, the tray 3 is 
readily removable for washing and sterilization. 
The lower ends of the bars f 5. and f 7 extend 
into the hollow legs 3 and are connected there 
in with hydraulically-operated mechanism, de 
scribed in detail hereafter, by means of which 
the bars 5 and IT may be raised and lowered 
to raise and lower tray 3. 
'The construction of the tray is shown in Figs. 

1, 4 and 5 of the drawings. It may comprise a 
rectangular metal frame 2 fand a slightly dished 
sheet metal body-supporting surface 22 provided 
with the transverse stiffening ribs 23. As shown 
in Fig. 4 the frame 2 is spaced somewhat from 
the inner wall of the tub to permit flow of the 
bathing liquid between the tray and tub as the 
tray is raised and lowered. If desired the tray 
may be provided with suitable drainage holes 
and may be covered with a material such as 
rubber or plastic having- a 'relatively low heat 
conductivity. Manifestly the body-supporting 
portion of the tray 3 may be of any reticulated 
or foraminous construction that will permit ef 
fective washing and rinsing of the patient. For 
'example, it may comprise a network of trans 
verse and longitudinal rubber or plastic strips. 

It is desirable that the tray f3 be vertically 
positionable with respect to the tub and hy 
draulically operated means are provided for po 
sitioning the tray. Referring to Figs. 3 and 13 
it has been pointed out that the tub is so 
iformed that its sides and ends are hollow and 
thus the walls of the tub define an enclosure or 
chamber.25 at the head end of the tub. Within 
ther chamber 25 there is mounted a hydraulic 
pump, generally indicated by the numeral 27, 
‘and a control mechanism, generally indicated by 
the numeral 28, having a control lever 29 that 
extends through the wall of the tub and is 
provided at its outer end with a knob. 30. To 
operate the hydraulic pump 27 there is a ver 
tically reciprocable connecting rod or pump ac 

25 

4 
tuating shaft 3 which (see Fig. 1) extends 
downwardly from the pump and is provided at 
its lower end with a foot pedal 33. Actuating 
Shaft 3 is Spring urged in an upward direc 
tion and the pump is operated by periodically 
depressing and releasing the foot pedal 33. 
The position and movement of the tray 3 

with respect to the tub f is controlled by manual 
operation of the control lever 29 which actuates 
the control mechanism 28, described in detail 
hereafter to change the connections in the hy 
draulic system to permit raising and lowering 
of the tray. 3 as desired. The control lever 29 
is movable in both a vertical and horizontal di 
rection and in each direction has three Opera 
tive positions. The lever is spring-biased in an 
upward direction: and also toward its central 
position so that when it is not being manipulated 
it normally tends to come to rest in its upper 
central position. When the lever is in this up 
per central position, the tray is held stationary; 
When the -lever is 'depressed to its lowest Cen 
tral position, the elements of the hydraulic sys 
tem, are so interconnected as to cause the tray 
to-move downwardly; and when the control lever 
is depressed only half way to its lowest posi 
tion the elements of the, hydraulic system are so 
connected as to permit. upward movement of 
the tray. 
- The head end and foot end of the tray 3 may 
be positioned independently of one another to 
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effect, tilting of the , tray at a desired angle. 
- This independent positioning of the two ends 
of the tray is: effected by moving the lever 29 
in a horizontal direction. Thus if the control 
lever is moved to... the right and then depressed 
to its lowest right-hand: position, the connec 
tions within the hydraulic system are such that 
the head end of: the tray is lowered and the 
foot end remains, stationary...If the control 
lever is positioned in its lowest left-hand posi 
tion the hydraulic connections are such that 
the foot end of the tray is lowered and the head 
end remains stationary. ...When the lever is po 
sitioned in its right central position the head 
end of the tray may be raised, and when the 
lever is positioned in its left. central position 
the foot end of the tray may be raised. It may 
be noted that the control lever has a total of nine 
positions, six of which produce movement of the 
tray. When the lever is in its topmost posi 
tion the trayi remains stationary whether the 
lever is in its upper left-hand, upper central 
or upper right-hand position. It Will be un 
derstood that operation of the hydraulic pump 
by the foot. pedal:33, is required only in those 
cases, where it. is desired to: raise. One or both 
ends of the tray. When the control lever is in 
one of its tray. lowering positions the connec 
tions of the hydraulic system are such that the 
-weight of the tray either with or without a pa 
tient thereon is sufficient to cause the tray to 
move downwardly. 
The manner in which the principal elements 

of the hydraulic System are interconnected is 
schematically... shown in Fig. 2 of the drawings. 
Referring to Fig.2 the numerals 35 and 37 des 
ignate hydraulic positioning cylinders in the legs 
3- at the head end of the tub and the numerals 39 
and 4 designate the hydraulic positioning cyl 
inders. Within the legs 3 at the foot end of the 
tub. Hydraulic fluid to operate the positioning 
cylinders 35, 37, 39 and 4 is supplied from a 
duplex hydraulic pump, the cylinders of which 
are diagrammatically represented in Fig. 2, and 
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designated by the numerals 43 and 45. The hy 
draulic pump also includes a reservoir 47, and a 
pair of three-way valves. 49 and 5 are provided 
for changing the connections between the differ 
ent elements of the hydraulic system. In Fig. 2 
valves 49 and 5 are so positioned that all four 
positioning cylinders 35, 37, 39 and 4 are con 
nected to one or the other of the pumping cyl 
inders 43 and 45 of the hydraulic pump and hence 
the two valves 49 and 5 are in their tray lifting 
position and operation of the foot pedal 33 will 
raise both ends of the tray 3 simultaneously. 
When valve 49 is rotated 90 counterclockwise 
and valve 5 is rotated 90° clockwise all of the 
positioning cylinders 35, 37, 39 and 4 are con 
nected to the reservoir 47 and the tray will move 
downwardly. When valve. 49 is rotated 90° clock 
wise and valve 5 is rotated 90° counterclockwise 
the positioning cylinders are disconnected from 
the rest of the hydraulic system and the tray Will 
remain stationary. It is further evident that the 
desired independent positioning of the head end 
and foot end of the tray may be effected by suit 
able independent movement of the valves 49 and 
5. 
From the foregoing description it is apparent 

that the tub of the present invention provides 
an unusually flexible and adaptable apparatus for 
positioning the body-supporting tray 3 and the 
controls are conveniently located for operation 
by an attendant. The detailed structure that 
permits these operations to be carried out will 
now be described. 

Positioning cylinders 
The tray-positioning cylinders located within 

the legs 3 may be similar in construction and 
hence only one need be described. The construc 
tion of the tray-positioning cylinders is best 
shown in Fig. 6 of the drawings. 
Fig. 6 the downwardly extending end 53 of the 
tray-supporting U-bar f7 is recessed to receive a 
sleeve 55 which is fixed to the bar 7 and fits 

Referring to 
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snugly but slidably into the tubular leg 3. Within 
the sleeve 55 there is a cylinder liner 57 having 
an upper end plate 59 that bears against the 
end 53 of U-bar 7 and is held in fixed position 
with respect to the end of the bar by a screw 6. 
The liner 57 extends downwardly through the 
Sleeve 55 and leg 3 and is provided at its bottom 
with a cap 63. Thus the sleeve. 55, liner 57 and 
cap 63 form the cylinder 4 that is connected to 
and moves with the U-bar T. Centrally located 
within the liner 57 there is a tubular piston rod 
65 at the top of which is mounted a piston 67 
which is snugly fitted to the inner surface of 
liner 57. 

Hydraulic fluid to operate the positioning cyl 
inder 4 is supplied through a tube 69 which at 
its discharge end is provided with a vent plug 
70 and near its discharge end is connected by 
means of a union 7 with a fitting 73 having an 
internal passage 75 that interconnects the supply 
tube 69 with the lower end of tubular piston rod 
65. The lower portion of fitting 73 is provided 
with a pin 77 that extends through the fitting 73 
and through the walls of the leg 3, thus holding 
pitson rod 65 and piston 67 stationary. - 
The operation of the structure just described 

is the reverse of normal piston and cylinder op 
eration in that the piston is held stationary and 
the cylinder moves. Hydraulic fluid supplied 
through tube 69 flows through the internal pas 
sage 75 of the fitting 73, up through the central 
bore of the piston rod 65 to the chamber 79 de 
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nected to a fitting 9. 

fined by piston 67 and end plate 59 of the liner 
57. Fluid pressure within the chamber 79 causes 
the cylinder 4 and U-bar 7 to move upwardly 
With respect to piston 67 which is held stationary 
by pin TT. This inversion of the normal piston 
and cylinder construction is a particularly note 
Worthy feature of the present construction. Since 
the sleeve 55 is in contact with the inside wall of 
leg 3 throughout most of the length of the sleeve 
55, the tray-Supporting bar and tray are sup 
ported in an unusually effective manner, espe 
cially in their upper position. The sleeve 55 may 
be made of the same material as the bart 1 and suitably polished so as to present a pleasing ap 
pearance and permit sterilization where required. 
Furthermore the danger of hydraulic fluid reach 
ing the exposed portions of the tray-supporting 
structure is minimized. 
Means are also provided to permit easy disas 

Sembly of the lifting cylinder structure. The 
lower portions of the lifting cylinder structure 
are concealed by the hemi-cylindrical cover plates 
8 and 83 which are provided at their lower ends 
With lugs 85 and 87 that fit into holes in the Wall 
of leg 3 in such manner that the cover plates are 
supported in vertical position against the leg 3. 
When it is desired to disassemble the cylinder 4f 
the cover plates 8 and 83 are removed, the pin 
77 withdrawn and the union 7 disconnected, 
whereupon the entire lifting cylinder including 
piston 67, piston rod 65 and fitting 73 may be 
Withdrawn from leg 3. In assembling the ap 
paratus the above operations are carried out in 
reverse order. 

Hydraulic pump 
AS previously pointed out hydraulic fluid is 

Supplied by a duplex pump 27, the details of 
Which are best shown in Fig. 8 of the drawings. 
Referring to Figs. 7, 8 and 9 the pump 27 com 
prises the cylinders 43 and 45 which are similar 
in construction. Cylinder 45. is provided with 
a piston 89 which may be of conventional con 
Struction and is mounted on a piston rod 9 that 
extends downwardly through a conventional 
packing gland 93 to a fitting 95. Cylinder 43 con 
tains a similar piston and piston rod that is con 

Fittings 95 and 97 are 
pivotally connected to a yoke 99 which through 
the pivoted fitting to is connected to the pump 
actuating shaft 3f. As previously described the 
actuating shaft 3 is operated by the foot pedal 
33, shown in Fig. 1. - 
Located between the cylinders 43 and 45 and 

mounted on the yoke 99 there is a cylindrical 
housing fo3 within which there is a helical coil 
Spring fo5 effectively connected at its lower end 
to the yoke 99 and connected at its upper end to 
a ring 07 mounted on the housing if 99 of the 
pump. The spring fo5 tends to move piston 89 
and its companion piston in cylinder 43 to their 
uppermost position and hence moves shaft 3 
upwardly as described in connection with Fig. 1. 

Hydraulic fluid to operate the hydraulic sys 
ten is stored in a primary reservoir. located 
in the pump housing O9 above the cylinders 43 
and 45 and in an auxiliary reservoir f 3 mounted 
above the pump housing 09 and connected 
to the reservoir by a pipe 5. Auxiliary 
reservoir 3 is connected by a pipe 7 to a plug 
f 9 and the primary reservoir. If f is connected 
by a pipe 2 to a pipe "cross' 23, the lower con 
nection of which is provided with a plug 25. 
In filling the primary and auxiliary reservoirs 
with hydraulic fluid the pump as a whole is in 
verted, the plugs 9 and 25 removed and hy 



7 
draulic fluid poured in through pipe if while 
air is permitted to escape through the pipe 2. 
The plugs ff) and: 253 are then replaced and 
the pump inverted to its operative position. 
Some air space is preferably left in the reservoir 
3 to provide an air cushion to facilitate opera 

tion of the hydraulic System. . . . . . . . . 
In order to achieve the , desired flow of hy 

draulic fluid cylinder. 43 (see: Fig. 7) is provided 
with a pair of check valves 27 and 29 and cyl 
inder 45 is provided with a pair of check valves 
f3 - and 33.- These check valves may be of sim 
ilar and conventional construction. 's Referring to 
Fig. 8, the check valve 33 comprises an exter 
nally threaded bushing: 35 having a central bore 
f37 that communicates with the interior of cyl 
inder, 45. Threaded onto the bushing 35, there 
is a cap 39 having a central bore, 4-axially 
aligned with the bore 37, of bushing. 35. Be- . 
tween the cap. 39 and bushing 35 there is a 
ball valve .43, that is urged' by a spring 45 
against a seat 47 formed in the interior of cap 
E39. As best shown in Fig. 9 the interior of bush 
ing. 35 is provided at...points adjacent the bore 
37. With a plurality of recesses 49. to facilitate 

flow of hydraulic fluid through the passages 37 
and 4 when the ball Valve 43 is open. The ball 
valve : 43 operates to permit flow of hydraulic 
fluid from the primary reservoir if through a 
connecting...pipe 5 and T 53 to the interior of 
cylinder 45, but prevents back-flow of hydraulic 
fluid from the interior of cylinder 45 to the T 53. 

: Check valve. 27 is similar to check valve 33 
and performs a similar function with respect to 
cylinder 43. Check valves f29 and 3 are gen 
erally similar in construction to check valves 27 
and 33 but operate in a reverse Sense, i. e., check 
valve 29 operates to permit flow from cylinder 
43 into a discharge pipe 55 but prevents return 
flow. from pipe 55 into cylinder 43 and check 
valve 3 permits flow of hydraulic fluid from 
cylinder. 45 into discharge pipe 57 but prevents 
return flow from discharge pipe 57 into cyl 
inder 45. 
The T 53 and the "cross' 23 are connected 

respectively to the fluid return lines 59 and 6. 
Hydraulic fluid that flows out of the tray-posi 
tioning cylinders as the tray moves downwardly 
returns to the primary and auxiliary reservoirs 
through these pipes 59 and 6. The return 
flow of the hydraulic fluid is more fully described 
hereafter. 
The operation of the hydraulic pump is largely 

apparent from the foregoing description. The 
spring fo5 moves the yoke 99 to its upper posi 
tion and thereby moves the pistons to the top of 
cylinders 43 and 45. As the pistons move up 
wardly in their respective cylinders hydraulic 
fluid is withdrawn from the reservoir through 
pipes 2 and 5 and check valves 27 and 33 
into the cylinders 43 and 45. When the foot 
pedal 33 is depressed the pistons move down 
wardly, check valves 27 and 33 close, and check 
valves 29 and 3 open to cause a discharge of 
hydraulic fluid through the pipes 55 and 57. 
Air vents 63 and 65 are provided in the upper 
ends of the cylinders 43 and 45 to prevent evacu 
ation of the space between the piston and the 
upper end of the cylinder and thereby reduce re 
sistance to downward movement of the pistons. 

Control mechanism. 
Referring now to FigS. 10, 11 and 12 of the 

drawings, and more particularly to Fig. 10, the 
three-way valves 49. and 5, which may be of con 
ventional construction, are: mounted for either 

O 
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joint or independent operation by the main con 
trol lever. 29. The valves. 49 and 5 are rigidly 
mounted in a frame 67 and are provided respec 
tively with the gears f69 and 7 by means of 
which the Valves are. operated. Manipulation of 
the control lever 29 rotates the gears 69, and 7. 
by mechanism now to be described to effect de 
sired interconnection of the different elements of 
the hydraulic system. . . . . . 

Control lever 29 is vertically pivotable about 
an axis designated as T3 and at its inner end is 
provided with a ball tip f 75 that slides in a chan 
nel 77 of rectangular cross section formed in 
the frame f67. As indicated in Fig.11 the chan 
nel 77 is of arcuate shape to conform with the 
path of movement of ball tip 75. The channel 

1 and ball tip 75 operate as a bearing or pivot 
when the control lever 29 is moved laterally. 
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As shown in Fig. 11 the portion of the control 
lever 29 near its axis of rotation is formed in the 
shape of a hollow square 79 which encircles a 
Square shaft 8 on which the control lever is 
indirectly mounted in the following manner. The 
square 19 (see Fig. 12) is connected by means 
of pins 83 and 85 with a pair of generally U 
shaped yokes 87 and fag. The pins 83 and 85 
are fixed to the square 79 and pass through 
elliptical holes. 9? (see Fig. 10) in the yokes 87 
and f9. The holes in the yokes are made slightly 
elliptical to permit the necessary relative move 
ment of pins 83 and 85 and yokes 87 and 89 
as the control lever is moved laterally. 

Referring to Figs. 10 and 12, the yoke 87 is 
connected to a gear segment 93 that meshes 
With the gear 69 of valve 49, the gear segment 
being mounted for sliding movement on the 
Square shaft f8. The yoke 89 is connected to 
a gear Segment. 95 that meshes with the gear 
fi. of valve 5 and is also mounted for sliding 
movement on the square shaft 8. At its ends 
the square shaft is provided with the round ex 
tensions 97. and 39 which are mounted respec 
tively in the fixed journal bearings 2 and 203 
Which are in turn Supported on the valve bodies 
of valves 49 and 5?. Between the bearing 20 
and gear segment 93 and surrounding the square 
shaft f8 there is a helical spring 205 which is 
normally in compression and tends to urge gear 
Segment 93 to the left as shown in Figs. 10 and 
12. A similar spring 207 is provided between the 
bearing 203 and the gear segment f$5, the joint 
effect of the Springs 205 and 207 being to posi 
tion the control lever 29 in its horizontally cen 
tral position. At the ends of the shaft 8 tightly 
coiled Springs 209 and 2 are provided which 
at their outer ends are connected to the valve 
bodies 49 and 5? and at their inner ends are con 
nected to the extensions 97 and f 99 respectively. 
The Springs 209 and 2 are so biased as to cause 
the shaft 8 to rotate clockwise (as shown in 
Fig. 11) and thereby urge control lever 29 toward 
its -uppermost position. The channel fit is pro 
Vided at its ends. with the stops 243 and 2 5 to 
limit upward and downward movement of th 
control lever 29. 
As indicated in Fig.11 the maximum range of 

movement of the lever 29 in a vertical direction 
is abount 90°. However most conventional three 
Way Valves. Operate...through an arc of 180° and 
hence the radii of the gear segments and gears 
are so chosen that 90° rotation of gear segments 
93 and 95 will produce 180° rotation of gears 
69 and fff. It will be noted that the face of 

gear 69 is substantially wider than the face of 
gear segment 93 and that the gear segment 93 
is normally positioned near the inner or left-hand 
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edge of gear 69. In similar maininer the gear 
7 is provided with a substantially wider face 

than the gear segment 95 and the segment 95 
is normally positioned near the inner or right 
handface of gear 7. 
The Operation of the control mechanism is aS 

follows: The action of the Springs 209 and 2 is 
Such that the control lever 29 is normally located 
at its uppermost position and the action of the 
Springs 205 and 207 is Such that the control lever 
29 is normally located in its central horizontal 
position. Thus the control lever under the in 
fluence of these Springs tends to a SSume its upper 
central position. As the lever is manually de 
pressed gear Segments 93 and 95 are rotated 
to actuate the valves 49 and 5 jointly, the gear 
Segments being driven through the pins 83 and 
85, which are effectively a part of the control 

lever, and the yokes 8 and 89 that are con 
nected to the gear segments 93 and 95, respec 
tively. The depression of the control lever 
through an angle of 45 actuates the valves 49 
and 5 to permit raising of the tray 3 and de 
pression of the control lever through an angle 
of 90° actuates valves 49 and 5 to cause the 
tray 3 to move downwardly. 
When it is desired to actuate the Valves 49 and 

5f independently the control lever 29 is shifted 
in a horizontal direction, i. e., laterally. If, for 
example, it is desired to lower the foot end of the 
tray 3 without moving the head end, the tray 
control lever 29 would be noved first to its upper 
right-hand position. Referring to Fig. 10, in 
moving to the right the control lever 29 would 
pivot about its ball tip 75 and shift gear Seg 
ments 93 and 95 to the right. This movement 
to the right will disengage gear Segment 95 and 
gear and thus valve 5 will be unaffected by 
vertical movement of the control lever and the 
head end of the tray 3 will remain stationary. 
Gear segment 93 on the other hand Will slide 
across the face of gear 69 and remain engaged 
therewith. The control lever is then depressed to 
its lowermost position to rotate gear 69 through 
an angle of 180° and actuate valve 49 to produce 
a downward movement of the foot end of the 
tray 3. . 

In similar manner the head end of the tray 3 
may be positioned without changing the position 
of the foot end of the tray by shifting control 
lever 29 to the left as shown in Fig. 10 thereby 
disengaging gear segment 93 from gear 69. 
Either upward or downward movement of either 
the head end or foot end of the tray may be 
produced in a wholly independent manner. 

The hydraulic system 
The manner in which the different elements of 

the hydraulic system are interconnected is semi 
diagrammatically shown in Fig. 13. Figs. 14, 15 
and 16 are diagrams illustrating the positions of . 
the three-way valve 5 and Figs. 17, 18 and 19 
are diagrams illustrating the positions of the 
three-way valve 49. In Figs. 14 through 19 the 
letters U, C and L are used to designate the upper, 
central and lower ports of the three-way valves 
respectively. 

Referring to Fig. 13 the discharge port of cyl 
inder 43 of the hydraulic pump is connected by a 
pipe 55 to the lower port of the three-way valve 
5. The center port of the three-way valve 5 
is connected by the pipe f6 and pipe 2? (see Fig. 
8) to the reservoir . The upper port of the 
three-way valve 5 is connected by a pipe 2 to 
a T 29 and through branch pipes 22 and 223 
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10 
to the tray-positioning cylinders 35 and 37 respec 
tively at the head end of the tub. 
In Similar manner the discharge port of the 

cylinder 45 of the hydraulic pump is connected 
by pipe 57 with the lower port of the three-way 
valve 49. The center port of three-way valve 49 
is connected by pipe 59 and pipe 5 (see Fig. 8) 
With the reservoir i? . The upper port of three 
Way valve is connected through a pipe 229 with a 
T (not shown) similar to the T 29 but at the foot 
end of the tub and supplies hydraulic fluid to the 
hydraulic positioning cylinders. 39 and 4 at the 
foot end of the tub. 
The manner in which movement of control lever 

29 positions the three-way valves to regulate the 
Supply Of hydraulic fluid is best shown in Figs. 
14 through 19. Fig. 14 indicates the position of 
the three-Way valve 5? when the control lever 29 
is in its uppermost position. In this position of 
the lever 29 pipes 55 and 6 are interconnected 
and pipe 27 and cylinders 35 and 37 are discon 
nected. Hence operation of the foot pedal 33 
merely circulates hydraulic fluid and the head end 
Of the tray is held infixed position. 

Fig. 15 indicates the position of the three-way 
Valve 5 when the control lever 29 has been de 
preSSed through an angle of 45°. In this position 
of the control lever pipes 55 and 27 are inter 
Connected and pipe 6 is disconnected. Hence 
Operation of the foot pedal 33 produces a flow of 
hydraulic fluid through pipes 55, 27 and 
through branch pipes 22 and 223 to the position 
ing cylinders 35 and 37 to raise the head end of 
the tray 3. 

Fig. 16 indicates the position of the three-way 
Valve 5 when the control lever 29 has been de 
pressed through an angle of 90°. In this position 
of the control lever pipe 55 is disconnected and 
pipes 6 and 2 7 are interconnected. Hence hy 
draulic fluid from the positioning cylinders 35 and 
37 may flow through branch pipes 22 and 223, 
pipes 21, 6? and 2 back to the reservoir 
and the head end of the tray 3 will move down 
wardly. 

In like manner Figs. 17, 18 and 19 indicate posi 
tions of the three-way valve 49 corresponding to 
the upper, central and lower positions of the con 
trol lever 29, which respectively hold the foot end 
of the tray stationary, produce upward movement 
of the foot end of the tray and produce downward 
movement of the foot end of the tray. As prev 
iously pointed out independent actuation of the 
three-way valves 49 and 5? is achieved by shifting 
control lever 29 to the right or left respectively. 
From the foregoing description it is apparent 

that the present structure provides exceptional 
flexibility in operation and permits the attendant 
to position the body of the patient being bathed 
in a Variety of ways to suit the requirements of 
his particular condition. The controls are con 
Veniently located at the head end of the tub and 
easily operable. The Working parts are insofar 
as possible concealed Within the tub structure 
thus minimizing the introduction of dirt, grease 
or oil into the tub and also permitting steriliza 
tion of such parts of the tub as require steriliza 
tion. The sliding cylinder construction of the 
tray-positioning mechanism provides a rugged 
Support for the tray and at the same time permits 
effective positioning of the tray at desired levels. 

It is to be understood, of course, that the in 
Vention is not limited to the illustrative embodi 
ment described herein and that many changes 
may be made without departing from the spirit 
of the invention. Thus the tub need not be pro 



2,603;796 
11 

vided with the casters 5 but may be constructed as 
a permanent installation, if i desired, with a 
permanent, drain connection- and water supply. 
As previously pointed-out the construction of the 
tray - 3 and the materials of which it is con 
structed may be varied as desired. Other modi 
fications within the scope of the invention will 
be obvious to those skilled in the art. 
We claim: . . . . - 
1. In a bathtub adapted to be used in bathing 

a hospital patient in a generally horizontal posi 
tion, in combination, a rectangular. tub for re 
ceiving and holding a washing liquid, said tub 
being Supported at each corner thereof by a hol 
low leg, a body-supporting-member adapted to 
receive and support a body in a generally hori 
Zontal position and movable into and out of the 
liquid in Said tub, a hydraulic cylinder formed 
in each: of Said hollow.legs and effectively con 
nected to said body-supporting member and hy 
draulic pumping means for supplying hydraulic 
fluid under pressure to each of said cylinders to 
position said body-supporting member. 

2. In a bathtub adapted to be used in bathing 
a hospital patient in a generally horizontal po 
Sition, in combination, a tub for receiving and 
holding a . Washing liquid, a body-supporting 
member adapted to receive and support a body in 
a generally horizontal position and movable into 
and out of the liquid in said -tub, a plurality of 
hollow legs for supporting said tub, each of said 
legs being provided with hydraulic positioning 
means, for positioning said body-supporting mem 
ber, each of Said positioning means comprising 
a cylinder slidable in said hollow leg and effec 
tively connected to Said-body-supporting member, 
a piston mounted within said cylinder and held 
in fixed position with respect to said leg and a 
Source of hydraulic fluid connected to the in 
terior of Said cylinder at a point above said piston 
to actuate said cylinder to position said body 
Supporting member. 

3. In a bathtub adapted to be used in bathing 
a hospital patient in a generally horizontal po 
sition, in combination, a tub; for...receiving and 
holding, a Washing liquid, a body-supporting 
member adapted to receive and support a body. 
in a generally horizontal position, and movable 
into and out of the liquid in said tub, a plurality 
of hollow legs for supporting said tub, each of 
Saidlegs being provided with hydraulic posi 
tioning means for positioning said body-support 
ing member, each of said positioning means com 
prising a cylinder slidable in said leg and effec 
tively connected at its upper end to said body 
Supporting member, a piston mounted in said 
cylinder, and a hollow piston, rod connected at 
one end to said piston and its other end effectively 
Connected to Said hollow leg, hydraulic pumping 
means connected to each of said piston rods to 
cause hydraulic fluid to flow through said hollow: 
piston rods to and from the spaces between said 
cylinders and said pistons to actuate said cylin 
ders to position Said body-supporting member and 
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control means interposed between said hydraulic ... 
pumping means and said hydraulic positioning 
means for regulating flow of hydraulic fluid to 
and from said positioning means. 
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4. In a bathtub adapted to be used in bathing 

a hospital patient in a generally horizontal-posi 
tion, in combination, a tub; for receiving... and 
holding a washing liquid, said tub being provided 
with hollow walls, a body-supporting member 
adapted to receive and support a body in: a gener 
ally, horizontal position - and movable-into and 
Out of the liquid in said tub, a plurality of hollow 
legs for Supporting said tub, a hydraulic cylin 
der formed in each of said hollow legs and effec 
tively connected to said body-supporting mem 
ber and a hydraulic pump mounted within said 
hollow Wall of said tub for supplying hydraulic 
fluid to Said hydraulic cylinders to position said 
body-supporting member. 
5.In a bathtub adapted to be used in bathing 

a hospital patient in a generally horizontal. po 
Sition, in combination, a tub for receiving and 
holding a Washing liquid, said tub being provided 
With hollow walls, a body-supporting.; member 
adapted to receive and support a body in agen 
erally horizontal position and movable into and 
Out of the liquid in said tub, a plurality of hollow 
legs for Supporting said tub, a hydraulic cylinder 
formed in each of said hollow legs and effectively 
Connected to Said body-supporting member, a hy 
draulic pump mounted within said hollow wall of 
Said tub for Supplying hydraulic fluid to said hy 
draulic cylinders to position said body-support 
ing member and control means for controlling the 
Supply of hydraulic fluid to said hydraulic cylin 
ders, Said control means, comprising valve means 
located within said hollow wall for regulating the 
Supply of hydraulic fluid to said cylinders and a 
control lever connected to actuate said valve 
means and extending. through the Wall of said 
tub to the Outside thereof... . . . 
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