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.This invention relates to a toy and more par 
ticularly to a hydrostatic toy of the Cartesian 
diver type inrwhich a diver descends in a body of 
liquid on application of pressure to the liquid. 
The usual toy of the type herein described em 

ploys a ?gure ?oating in a body of liquid which, 
on the application of pressure, descends through 
the body of liquid. Divers heretofore available 
descend feet ?rst on an increase in the pressure 
and rise head ?rst when the pressure on the 
liquid is released. While the prior toys have been 
amusing and somewhat puzzling, it is desirable to 
provide a diver with a more realistic movement. 
The Cartesian divers must have a gravity close 

ly approximating that of the liquid in which they ' 
?oat in order to allow. them to act with small 
changes in the pressure on the liquid. Because 
of the small forces causing movement of the 
diver, the surface tension of the liquid is sul? 
cient to interfere with satisfactory functioning 
of the toy. Divers hitherto available often come 
in contact with the walls ofthe container hold 
ing the liquid and tends to hang on the wall at 
the interface of the liquid with the air above it. 
One of the attractions of the Cartesian diver as 

a toy is the more or less mystifying manner in 
which it operates. It is, therefore, desirable to 
provide a diver having as little visible apparatus 
as possible to make the operation of the diver 
more puzzling. 

It is an object of this invention to provide a 
Cartesian diver which will descend and ascend 
in a realistic, lifelike manner as pressure on the 
liquid is varied. 
Another object of this invention is to provide 

a Cartesian diver which will tend to center itself 
in the middle of a container of liquid so as to 
avoid hanging on the walls. , ' 

Still another object of this invention is to pro 
vide a toy having a minimum of mechanism visi 
ble to make the operation of the toy more puz 

‘ zling. 

A further object of this invention is to provide 
‘a trap to prevent spilling of liquid in case-part 
of the toy should break. 

With these and other objects in mind which 
will become apparent during the description of 
the invention, this invention resides in a Carte 
lsian diver having concealed means for applying‘ 
‘ pressure to the liquid and a diver that descends, 
as well as ascends, in a “head?rst” manner. 

In the drawings: ' 

Figure 1 is a vertical sectional view of a Car 
;lftesian diver built according to this invention 
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2 
showing the container for the liquid and the 
vmeans for applying pressure to the liquid. 

Figure 2 is an enlarged longitudinal sectional 
view of the diver 'of Figure 1. 1 

Figure 3 is a modi?cation of this inventio 
adapted for use as a display in a show window. 
Referring to Figure l a Cartesian diver is illus 

trated in which a container l is ?lled with liquid 
to the level 2. A diver 3 ?oats in the liquid when, 
as illustrated in Figure l, the liquid is under sub 
stantially atmospheric pressure. The lower end 
of container l_ ?ts within a bowl 4 which serves 
as a support for the container, and also as a trap 
preventing spilling of the liquid vunder certain 
conditions. , 

Container I is essentially an inverted bottle 
‘having its lower end open, but covered by a ?exi 
ble elastic diaphragm 5. The upper end of the 
container is closed to allow pressure to be exerted 
on the liquid therein. Preferably, a fluid-tight 
cap 6 ?ts in the upper end of the container to 
allow access to the inside of the container. 
The container I has a restricted neck ‘I a short 

distance above its lower end which serves to cen 
ter the diver as the toy is used and prevent its 
hanging against the wall. The diameter of neck 
‘I should ordinarily be small enough to prevent 
the diver 3 from passing through the neck when 
pressure is applied to the liquid. Neck‘! is sub 
stantially centrally located on the vertical axis 
of the container I whereby the diver descends to 
the neck as the pressure on the liquid is increased. 
When the pressure is released the diver rises es 
sentially vertically to the center of the liquid sur 
face. ~ 

In some forms of the invention neck 1 may 
have a diameter large enough to allow the diver 
3 to pass therethrough. If the diver is allowed 
to pass through the neck, suf?cient space must 
be provided below neck 1 to allow the diver to 
turn around and pass through the neck as it rises. 
The lower end of container l is ?anged at 8 to 

receive diaphragm 5. The diaphram 5 provides 
a ?exible closure for the lower end of the con 
tainer and thereby holds the liquid within the 
container. Diaphragm 5 is preferably made of 
rubber to allow it to stretch as the container is 
depressed. The diaphragm should ?t tightly over 
the ?ange and preferably should be capable of 
holding the weight of the water within the vessel. 
Container 1 may be partially or completely 

?lled with any suitable liquid. If the container is 
completely ?lled, the diver is more sensitive to 
forces applied on the container subjecting the 
liquid to pressure. However, itis preferred that 
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the liquid only ?lls the major portion of the 
container to allow‘ the diver to come to the sur 
face of the liquid and assume a lifelike swim 
ming position. If an air space is left above the 
surface of the liquid, the air space should be rela 
tively small to avoid the necessity of compressing 
a large volume of air before the liquid can be 
subjected to pressure. 
Container I should be of a transparent material 

to allow the movement of the diver to be seen. 
It is preferred that the container be constructed 
of a plastic material having appreciable tensile 
strength to prevent breaking of the container 
when pressure is applied to the liquid since the 
toy will ordinarily be used by children. 
The side walls 9 of bowl 4 in which container I 

is supported extend upwardly above the level of 
the ?ange Ii on the lower end of the container I 
to form a trap holding the liquid in container I if 
the diaphragm 5 should break. At the upper end 
of walls 9 a ?ange Ill extends inwardly over flange 
8 of the container to limit the upward movement 
of the container. Inwardly extending ?ange I0 
may consist of a number .of wings and slots, not 
shown, adapted to ;?t similar wings and slots on 
the ?ange of the container to provide a bayonet 
type connection permitting- assembly of the toy. ' 
In place of the bayonet type connection ?ange III 
may be one of the conventional split ?anges 
which is removably connected to the walls ,9 of 
the bowl 73.: , 
A projection I I extends upwardly from the bot 

tom ofbowl 4 to engage the lower surface of dia 
phragm 5. The projection is ofany shape suit 
able to displace the diaphragm upwardly to com 
press the ?uids Within‘ the container. Surround 
ing the projection I I and engaging the bottom of 
the bowl 4 andthe lower surface of ‘diaphragm 5 
where it contacts ?angeB ,is a compressed spring 
I2. Spring I2 provides support for the diaphragm 
and further prevents leaking of the liquid from 
the lower end of the container I. Spring I2 also 
urges the container upward to release the pressure 
when the force on the top of the container is 
released. 

Details ofv construction of the diver are best 
illustrated in the sectional viewshown in Figure 2. 
The particular diver .there illustrated is in the 
form of ,a man, but, of course, the diver might 
be giventhe outward appearance of .a ?sh, subma 
rine, etc. Diver .3 has a number ofv compartments 
1 3 and Ill containingair and into whichthe liquid 
may ?ow through conduits IBand 1IS. If the 
pressure on the liquid. is increased, the liquid 
?ows through the conduits I5 and I6 to com 
press the'air in the compartments and thereby 
change the effective density of the diver. The 
diver has a density relative to. the density of the 
liquid such that the changes in e?ective density 
resulting ‘from the liquid entering and leaving 
the compartments I3 and Ill-are sufficient to cause 
the diver to descend or ascend. 
In order to avoid the arti?cial appearing move 

ment of divers heretofore available, it is desired 
' to make the diver 3 descend and ascend in a 
head?rst manner. Then. when the pressure on 
the liquid is reduced, thediver should rotate to 
allow head end I? to lead as the diver rises. This 
effect is produced ~by locatingand shaping com 
partments I3 and Ill-to alter the position of the 
center of gravity of the diver as pressure is ap 
plied to the liquid. ' 

Again‘referring. tov Figure 2 compartments I3 
‘ and Marc located close to the head end I‘! of the 
‘diver. The. effective density of the head. end I1 

4 
is thereby rendered variable and dependent upon 
the amount of liquid in compartments I3 and I4. 
Instead of compartments I3 and I4 a single com 
partment might be employed. The number of 
compartments will depend upon the shape of the 
diver and the manner in which it is desired that 
the diver rotate as pressure is applied to the 
liquid. The use of a number of compartments 
rather than a single compartment allows the 
added weight of the liquid to be applied to the 
diver at a number of different points along its 
length whereas a single compartment would tend 
to add the weight of the liquid entering the com 
partments at substantially a, single point. The 
location of compartments I3 and Ill is such that 
the portion of the diver having a variable density 
is at the head end I'I. Compartments I3 and I4 
are su?iciently large and of the proper shape to 
make head end [I the heaviest end of the diver 
when compartments I3 and I4 contain substan 
tial wquantities of liquid and the lightest end when 
the compartments are relatively free of liquid. 
Diver 3 will, therefore, rotate about a horizontal 
axis when the pressure on the liquid is varied. 
The density .of the foot end I8 ‘of the diver is 

preferably low to tend to make the diver assume 
‘a substantially horizontal position when it comes 
to the surface of the, liquid. In the form of the 
invention shown in Figure 2 the effective density 
of the foot end of the diver is decreased by cavity 
i3. Cavity I9 is completely closed .to prevent 
liquid from entering the cavity as the pressure on 
the .liquid is increased. Rotation of the diver to 
allow the head end vto lead as the diver moves is 

35 improved, however, if some liquid ‘20 is sealed in 
cavity I9. ' 

.In order to prevent the diver from turning over 
on his back, which case conduits I5 and I6 
would communicate with the .air above the liquid, 
the diver should be weighted along its front sur 
face2 I to produce, in e?iect, a keel. ‘ 
To operatethe Cartesian diver assembled ac 

cording to Figure 1 one merely presses on the top 
of the container Ito force it downward. The 
projection I I [onthe bottom of the bowl 4forces 
the diaphragm 5 into the open end of the con 
tainer thereby subjecting the liquid within the 
container to pressure. The amount of pressure 
will be dependent upon the force with which the 
container is depressed and the volume‘ of the air 
space above the liquid-level 2. The pressure 
within container I is communicated to the air 
within the compartments I3 and I4 of the diver 
3 through conduits I5 and I6. As the air within 
thecompartmentsl3 and I4 is compressed, liquid 
flows through the conduits into the compart 
ments to occupy the space made available. The 
water entering compartments‘ I3 and I4 decreases 
the buoyant effect of the‘ai‘r in the compartments 

60 sufficiently to cause the diver to sink. The diver 
will remain in the submerged position, as long as 
the force on the top of container I, and, conse 
quently, the pressure on the liquid, is maintained. 
When the force on the ‘top of the container I 

65 is removed, the container will rise and the de 
?ection of the diaphragmiwill be ended" to re 
lease the pressure on the liquid. The air trapped 
in compartments I3 and I4 will expand and force 
the liquid from. the?compartments, thereby de 

70 creasing .the..density of the .diver suf?cientlyto 
cause. it to ascend. The. headend of the,.diver 
then becomesv the lightest end and thediver ro 
tates so that the head end willlead. as thediver 
ascends tow the surface of theliquid. 

In the form of theinvention in which therel? 
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a cavity I9 containing a liquid 20, the liquid 20 
will move towards the head end of the diver as 
the head end is depressed and the diver descends. 
The density of the extreme foot end of the diver 
is correspondingly decreased as the liquid moves 
towards the head end. Similarly, when the diver 
is submerged and the pressure on the liquid is 
released, the head end of the diver rises. The 
liquid 20 in cavity l9 then runs to the foot end 
of the cavity to move the center of gravity of the 
liquid nearer the foot end. ‘It is apparent that 
the movement of the liquid will contribute to the 
change in location of the center. of gravity of the 
diver to encourage rotation and cause the diver 
to move in a head?rst manner. ' 

Throughout the description of the invention, 
the terms “head end” and “foot end” have been 
used, These terms, of course, merely di?erentiate 
the ends of the vdiver which may be of widely 

Similarly, the term “air” merely 
designates a gas that is insoluble in the liquid. 
A modi?cation of the invention suitable for 

use as a display in a show window is illustrated 
in Figure 3. In this form of the invention a con 
tainer 22 is provided to retain the liquid which 
?lls container 22 to the level 23. 
is closed both at top and bottom. 
Extending into the air space above the liquid 

level 23 is a conduit 24. Conduit 24 is connected 
with a bellows 25 which is alternately compressed 
and extended by a connecting rod 26. An electric 
motor 27 drives a speed reducing worm gear 28 
to which a crank arm 29 is connected. A linkage 
member 30 connects crank arm 29 and connect 
ing rod 26 to impart reciprocating motion to the 
connecting rod. When the invention is used as 
a display, the mechanism compressing the bellows 
should be concealed. ‘ 

Located within the compartment 22 is a diver 
3|. Diver 3! should be constructed similarly to 
diver 3 in order that it will rotate as the pressure 
changes. In the form of the invention shown 
in which the diver 3| is a submarine, substan 
tially horizontal ?ns 32 may be provided to cause 
the diver to move horizontally as ‘well as verti~ .~ 
cally as it ascends or descends. It may be neces 
sary to curve ?ns 32 slightly to obtain the desired 
movement. 
The operation of the form of the invention 

shown in Figure 3 is believed to be clear. 
motion produced by motor 27 is transferred 
through the speed reducinggear to the crank arm 
29 which, through suitablelinkage, causes move 
ment of the connecting rod 26. ‘Connecting rod 
26 compresses bellows 25 forcing the air from the _ 
bellows into the air space above the liquid in the 
container 22. It is not necessary that the bellows 
operate on air. Bellows 25 may communicate 
with the liquid and subject it to pressure directly. 
As the pressure on container 22 is increased, 

the compartments, not shown, in diver 3| are 
partially ?lled with liquid and the diver descends. 
As rotation of crank arm 28 continues the bellows 
25 will be drawn into an extended position and 
the pressure on the liquid will be reduced. The 
diver will then ascend to the surface of the liquid. 
A Cartesian diver constructed according to this 

Container 22 > 
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6 
invention moves in a realistic, lifelike manner. 
The means for applying pressure to the liquid are 
so arranged that it is not obvious, as it has been 
in toys heretofore available, that pressure is being 
applied to the liquid. The concealed manner of 
operating and the head?rst motion of the diver 
greatly increase the entertainment and bewilder 
ment derived from the toy. 
The present invention has been described in 

detail herein for (purposes of illustration. One 
skilled in the art may depart from those details 
without deviating from the concept of this in 
vention, the scope of which is-de?ned by the ap 
pended claims. 

I claim: 
1. A Cartesian diver comprising a container 

having a liquid therein, means for subjecting the 
liquid to pressure, a diver in the container, said 
diver having a center of gravity causing it to lie 
substantially horizontally at the surface of the 
liquid when the liquid is subjected to a low pres 
sure, a compartment in the diver between the 
center of gravity and one end of the diver, said 
compartment containing air and having a con 
duit to admit liquid to the compartment when 
the pressure is increased thereby changing the 
center of gravity of the diver and causing it to 
rotate about a horizontal axis when the pressure 
on the liquid is changed, the flow of water into 
and from the compartment causing the diver to 
descend when the pressure is increased and 
ascend as the pressure is decreased. 

2. A Cartesian diver comprising a container for 
a liquid, means for subjecting the liquid to pres 
sure, a diver in the container having a compart 
ment containing air atthe head end, a conduit 
allowing liquid to compress the air and enter the 
compartment as the pressure on the liquid is in 
creased, the foot end being of a density substan 
tially equal to the density of the liquid between 
high and low pressures whereby the foot end will 
be suspended ,higher than the head end when the 
pressure is high and lower when the pressure is 
low. 

3. A Cartesian diver comprising a container for 
a liquid, means for subjecting the liquid to pres 
sure, a diver in the container having a comp-art 
ment containing air at the head end, a conduit 
allowing liquid to enter the compartment, a 
compartment in the portion of the diver remote 
from the head end containing liquid and air and 
being closed to the main body of liquid whereby 
the center of gravity of the diver is near the head 
end when the liquid is at high pressure and liquid 
flows into the compartment and near the other 
end when the liquid is at low pressure. 

FRANKLIN C. MCGAUGHY. 
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