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This invention relates to an improvement in 
toys of the fluent material operative type and 
proposes a novel toy in which provision is made 
for the flow in countercurrent relation of innis 
cible fluids of different specific gravities, the 
heavier fluid being in any case a liquid and the 
lighter fluid preferably being a gas, e.g. air. The 
gas will flow upward through the liquid in the 
form of bubbles and will thereby produce a mysti 
fying visual effect. The flow of the bubbles 
through the liquid will be at a frequency sufficient, 
for the effect desired, at a relatively constant rate, 
and through a definite time period Sufficiently 
prolonged. It will, of course, be understood that 
the fluids are sharply differentiated as to color 
in order that the visual effect may be Suitably. 
pronounced. 
The invention is characterized by a vertical 

tubular column. Which at its ends is connected in 
Sealed relation to reservoirs, one in an upper rela 
tion and the other in a lower relation, the Column 
and the reservoirs constituting a sealed container 
for the fluents and the column being in such com 
munication with each reservoir that the liquid 
will be discharged into the lower reservoir at a 
point below the point at which the air escapes 
from the lower reservoir into the column, the air 
thus escaping passing thence into the upper reser 
voir and rising through the body of liquid therein 
which is contemporaneously flowing by gravity 
from the upper reservoir into and downwardly 
through the column. Each reservoir is fashioned 
to Serve as a Supporting Standard for the toy 
which, as Vertically positioned, is reversible in 
Order that a completed cycle of Operation may 
be immediately repeated. 
preferably opaque whereby to conceal the physi 
cal features by which the mystifying effect of the 
toy is achieved and hence to enhance the effect. 
The tubular column may be wholly transparent 
throughout its entire extent or may be transpar 
ent at intervals, that is to say, may have trans 
parent Zones or Windows separated by opaque 
Zones, the transparent and opaque zones con 
jointly producing a flashing visual effect. 
The structural features of the toy are coordi 

nated to the contained liquid. The liquid has a 
degree of Viscosity suitable for the purposes of 
the invention, that is to say, it will intrinsically 
have a relatively slow rate of flow and its rate 
of flow from the upper reservoir into the column 
and thence into the lower reservoir will be further 
retarded by the restriction, relatively to the areal 
horizontal section of the column, of the liquid 
flow openings or passages between the column and 
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the reservoirs. The surface tension of the liquid 
is such that it will retard the formation of the 
bubbles of air to a degree whereby the air bubbles, 
which have a relatively slow rate of flow through 
the liquid in the column, will be lineally Spaced 
from one another to a suitable extent. The rate 
of flow of the air bubbles through the column is 
governed by the viscosity of the liquid and may 
ideally be three bubbles for every two seconds of 
time. Of course, the rate of flow of the bubbles 
may, at choice, be greater or less than the Sug 
gested rate in accordance with the Selection of 
the viscosity of the liquid. The amount of liquid 
is sufficient to fill either of the reservoirs and 
the vertical column. 
The time of the cycle of flow of the air bubbles 

is ideally through several minutes, e.g. from three 
to five minutes. The time selection depends On 
the rate of flow of the liquid and the relative pro 
portions of the structural parts of the toy. For 
example, assuming a liquid of a desirable degree 
of viscosity, a toy having a length of approxi 
mately eight inches may have its parts so rela 
tively proportioned that the time for the comple 
tion of a cycle of operation will be of the order 
of five minutes. 
In all of the embodiments of the invention the 

toy is constructed whereby the liquid which passes 
from the column into the lower reservoir has 
within the chamber provided by the lower reser 
voir a downward path of flow which terminates 
at a point below the opening which provides for 
the escape of the air from the lower reservoir 
into the column. 
In the accompanying drawings: 
Figure 1 is an elevation of a toy in accordance 

with the invention. 
Figure 2 is a vertical central section of one 

embodiment of the toy. 
Figure 3 is a detail sectional view of the lower 

reservoir of a toy of the external form shown in 
Figure 1 when the toy is in the position shown in 
that figure, this figure as compared with Figure 
2 illustrating a modification. 

Figure 4 is a perspective view of One of the two 
similar half sections of which the toy shown in 
Figure 3 is composed. . 

Figure 5 is a view similar to Figure 3 but show 
ing another modification. 

Figure 6 is a detail horizontal section on the 
line 6-6 of Figure 5 looking in the direction of 
the arrows. 

Figure 7 is a view similar to Figures 3 and 5 but 
showing still another modification. 

Figure 8 is an elevation, partly broken away 
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and showing still another modification wherein 
the toy has a double column arrangement and 
the columns are provided with transparent win 
dows separated by opaque Zones. 

Figure 9 is a detail horizontal section along the 
line 9-9 of Figure 8. - 
Referring to Figures 1 and 2: . 
These figures show an embodiment consisting 

of the essential structural elements of a vertical 
tubular column and closed reservoirs 2 and 3 
at each end of the column and with which the 
column is connected in sealed relation, the res 
ervoirs being mutually spaced to an extent suffi 
cient for the purposes of the toy, that is to say 
to an extent whereby the column has between 
them a sufficient length, e.g., four or five inches. 
The column may be transparent throughout 

its extent, or, as shown in Figure 8 and later 
described in detail, may have spaced transparent 
portions or windows separated by opaque portions. 
The column and the reservoirs are made of non 
breakable plastic material. 
The reservoirs in each instance provide Sup 

porting standards for the toy whereby the toy, 
standing vertically, is reversible. Therefore, in 
each instance, the reservoirs may be adapted as 
to outline and surface ornamentation for an 
amusing display effect. For example, in the 
construction shown in Figure 1 the reservoir 3 
is spherical and each face may be painted to 
present a suitable picture, i. e., the head of a cat 
as shown in Figure 1. 
The reservoir 3, as of spherical formation, car 

ries a flat faced terminal boss 4 by which the 
reservoir functions as a Supporting standard When 
the toy is inverted from the position of Figure 1. 

In the embodiment shown in Figure 2, column 
extends into and through the chambers provided 
by the reservoirs, its ends being seated in sealed 
relation in recesses 5 formed respectively in the 
base of the reservoir 2 and in the terminal boss 4. 
One of the reservoirs, e. g. the reservoir 2, is 

provided with an opening 6, normally closed by a 
plug T, through which the liquid may be intro 
duced into the toy. 
The portions of the column f which extend into 

and through the chambers provided by the res 
ervoirs are designated as 8 and in each instance 
are formed with spaced openings 9 and (), the 
openings 9 being in mean relation and the open 
ings ?o in extreme. relation. These openings in 
each instance have an areal extent which is a 
minor fraction of the areal extent of the column 
in horizontal section, the openings, as liquid flow 
openings, between the column and the reservoir, 
therefore, providing for relatively restricted com 
munication between these parts.' ... 
The requirements of the liquid are that it shall 

be translucent, that it willflow downward through 
the column at a relatively slow rate and that it 
will oppose such resistance to the formation of 
the air bubbles and to the countercurrent upward 
flow of the bubbles that the mystifying visual 
effects of the toy will be achieved: 
may be a simple syrup suitably colored, or it may 
be an oil of suitable viscosity and eolor. In either 
case important factors in causing the suitably 
slow gravitational flow of the liquid through the 
column are its viscosity and the restricted liquid 
flow openings between the column and the res 
ervoirs. 
In Figure 2 the liquid is designated A and the 

air is indicated at B. As shown in Figures 1 
and 2 the reservoir 2 is the supportingstandard. 
These figures assume the operativ 
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assume a body of liquid. A within the upper res 
ervoir 3. The liquid flows through the opening 
9 (within the reservoir 3) into and through the 
column and from the portion of the column 
within the chamber provided by the lower res 
ervoir 2 through the opening O into this res 
ervoir. As the liquid accumulates in the res 
ervoir 2 it will, of course, displace the air B which 
will pass in the form of bubbles B' through the 
column and thence into the reservoir 3 through 
the opening 0, the air occupying the space above 
the body of liquid A. 
With the toy positioned as shown in Figure 2, 

the flow of the fluids A and B as above described 
will be continued for a period of several minutes 
and will cease when the liquid A is drained from 
the reservoir 3 and the air is displaced from the 
reservoir 2. During the flow of the liquid. A from 
the reservoir 3 through the column and into 
the reservoir 2, the bubbles B will pass upwardly 
through the column i at a comparatively slow 
rate of flow as above explained. 
When the cycle of flow of the fluids with the 

toy in the position shown in Figures 1 and 2 has 
been completed as above explained, the toy is in 
verted and the cycle of flow of the liquids is re 
peated. 
Warious modifications may be provided to cause 

the flow of the fluids in the manner above de 
scribed. Three modifications are shown in 
Figures 3, 5 and 7 respectively. 

In the construction shown in Figure 3 the col 
umn does not extend into the reservoirs. In 
stead, at its points of connection to the reser 
voirs 2 and 3 it is provided with terminal Webs 
lf, athwart the column and athwart the respec 
tive reservoirs, each web being in overhanging 
relation to the particular reservoir in the lower 
position. The web shown in Figure 3 over 
hangs the reservoir 2. The webs are each pro 
vided with an opening 2 which is preferably 
spaced from the wall of the column, the openings 
2 interchangeably functioning for the flow of 

air or liquid accordingly as a web may be in lower 
of upper relation. The air escapes through the 
opening f2 of the lower web and flows upwardly 
in the form of bubbles through the column f. 
Each web is formed with an inclined wall 3 
adjacent and parallel to a portion of the wall of 
the reservoir. The wall 3 in combination with 
the adjacent portion of the wall of the reservoir 
provides a passage 4 which at one end is in open 
communication, as at 5, with the column and 
at its opposite end is in open communication, as 
at f6, with the reservoir. The liquid flows from 
the uppermost reservoir through the opening 2 
and into the column f whence, following the line 
of least resistance, it flows through the lower 
passage 4 into the lower reservoir. The air 
which is displaced by the accumulation of liquid 
in the lower reservoir escapes into the column ! 
through the opening 12 and from the column f 
into the upper reservoir through the upper pas 
sage 4. The opening 6 through which the 
liquid eScapes from the lower paSSage 4 into the 
lower reservoir is suitably below the opening f2 
through which the air escapes from the lower res 
ervoir into the column f. The liquid flow open 
ings between the column and the reservoirs pro 
vide the restricted communication above de 
scribed, the liquid flow opening 5 preferably being 
of less areal extent than the adjacent opening f2. 
The flow of the fluids is similar to that above   
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described in connection with the construction 
shown in Figure 2. 
The modification shown in Figures 5 and 6 is 

generally similar to the construction shown in 
Figure 3. In Figure 5, however, the wall i3 and 
passage f4 are not employed. Instead, the col 
umn is provided with terminal fingers which 
extend for a suitable distance into the reser 
voirs, the fingers 7 being in vertical alinement 
with the wall of the column and conforming 
in cross sectional curvature. This modification 
utilizes the webs and the openings 2 above 
described. Each web f f, however, is provided 
with an opening 8 which adjoins the correspond 
ing finger T and is preferably of less diameter 
than the opening 2. The liquid readily flows 
through the opening 8 and by reason of its wet 
ting quality and capillary attraction flows along 
the lower finger 7. Oil has a very pronounced 
natural wetting quality. If the liquid be a simple 
syrup the desired wetting quality can be obtained 
by an additive in the nature of a Synthetic Sur 
face action compound, for example, dioctyl sodi 
um sulfosuccinate which is currently sold under 
the trade name “Aerosol O. T.' The stream of 
liquid discharges into the lower reservoir from 
the lower end of the finger 7 and its discharge 
point is suitably below the corresponding air es 
cape opening 2. The flow of the fluids is similar 
to that above described in connection with the 
construction shown in Figure 2. 
In the modification shown in Figure 7 the wall 

of each reservoir has a gentle curve, as shown at 
f 9, adjacent the corresponding end of the column 
f, the combined curvature of the adjacent parts 
of the Walls of the column and the reservoir 
being generally of ogee outline. In this modifi 
cation each web i? is provided with the openings 
2 and 8, as described in connection with Figure 

5, the opening 2, as in the embodiment of Figure 
5, being suitably spaced from the wall of the 
column and the opening 8 adjoining the Wall of 
the column at the point where the Column joins 
the reservoir. The finger 7 of the construction 
shown in Figure 5 is dispensed With and the 
curved portion 9 of the wall of each reservoir is 
relied upon to prescribe the path of flow of the 
liquid from the column into the lower reservoir, 
the liquid as it flows through the opening 8 
flowing along the curved wall portion 9 of the 
reservoir by reason of its wetting quality and 
capillary attraction. The curvature of the wall 
of the reservoir may, of course, be at any angle 
relatively to the column which is suitably less 
than a right angle, a gentle curvature being pre 
ferred. In this modification the point of dis 
charge of the liquid into the reservoir from the 
path prescribed by the curved wall portion 9 can 
be said to be dictated by the plane of the Surface 
level of the accumulated liquid in the reservoir, 
that is to say the liquid by its wetting quality 
and capillary attraction can be said to be drawn 
to that plane which as the accumulation in 
creases progressively moves upward. Thereby, in 
any event, the discharge point of the liquid flow 
ing along the wall portion 9 into the body of 
liquid in the lower reservoir is suitably below the 
opening 2 through which the displaced air es 
capes from the lower reservoir into the column f. 
From a manufacturing standpoint each of the 

four constructions above described may be made 
in companion longitudinally extending half Sec 
tions. One such half section, corresponding to 
the form shown in Figure 3, is illustrated in Fig 
ure 4. As made of plastic material the companion 
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6 
half sections, in accordance with well-known 
practice, are impregnated with a solution which, 
when the half sections are fitted together in 
matching relation, constitutes in effect a per 
manent sealing weld between them. 
In the four forms above described the toy 

includes but a single column . The toy may, 
however, have more than one column . This is 
sufficiently illustrated in Figure 8 wherein the 
toy is provided with two columns dia, each of 
which corresponds structurally and functionally 
to the column f of the constructions previously 
described. The provision of more than one col 
unil enables the toy to be made in a variety of 
entertaining forms or designs. For example, as 
shown in Figure 8, the columns a represent the 
legs and raised arms of a toy figure in the form 
of a clown, which in the postion shown Supports 
an overhead receptacle (the upper reservoir) 
and in the reversed position will appear as per 
forming a hand stand and supporting an over 
head receptacle upon its feet. With two columns 
the reservoirs 2 and 3 are provided in dupli 
cate, one for each column, by means of a sep 
arating partition 2), each reservoir functioning 
in the same manner as the reservoirs in the con 
struction previously described. The provision 
for causing the circulation of the fluids in the 
manner above described may be of any suitable 
form, the form shown in Figure 3 being selected 
for example and being indicated by dotted lines. 
Figure 8 also shows the columns as having trans 
parent zones or windows b and intervening 
opaque Zones ?c, the opaque Zones being provided 
by the application of Suitable paint. 
As a manufacturing proposition the Construc 

tion shown in Figure 8 may be made in matching 
half sections which are joined together in the 
manner above explained, their jointure being Suf 
ficiently indicated in Figure 9. The half sec 
tions are provided with inwardly projecting ribs 
2f which delimit the interiors of the columns fa. 
and also delimit other spaces which are without 
function but are provided simply for the purpose 
of lightness of weight. 

claim: 
1. A toy of the fluent material operative type 

consisting of a vertical transparent tubular col 
lumn and a reServoir Connected to the column at 
each end thereof, the column and the reservoirs 
constituting a sealed container for immiscible 
fluids of different specific gravities, the heavier 
fluid being a liquid which partially fills the con 
tainer, each reservoir being formed to provide a 
Supporting standard for the toy and thereby to 
enable the reversibility of the toy in a vertical 
position, the reserviors being interchangeably in 
upper and lower relation accordingly as the toy 
may be in an initial vertical position or a re 
versed vertical position, the toy being provided 
With two openings which establish communica 
tion between the column at each end thereof and 
the reservoir connected to that end, the open 
ings being of restricted areal extent relatively to 
the areal extent of the column in horizontal sec 
tion and severally providing for the flow of the 
liquid from the upper reservoir downwardly 
through the column and into the lower reservoir 
and for the escape of the lighter fluid from the 
lower reservoir upWardly through the column 
and into the upper reservoir, the toy being 
formed whereby the liquid which passes from 
the column into the lower reservoir through the 
opening provided for Such passage has within the 
chamber provided by the lower reservoir a down 
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ward path of flow which terminates at a point 
below the opening which provides for the escape 
Of the lighter fluid from the lower reservoir into 
the column. 

2. A toy as set forth in claim 1 wherein the 
liquid has a selected degree of viscosity and a 
pronounced wetting action and the lighter fluid 
is air. 

3. A toy as set forth in claim 1 wherein the 
walls of the reservoirs are opaque. 

4. A toy as set forth in claim 1 wherein the 
column extends through the reservoirs and has a 
sealed connection with the reservoirs, the por 
tions of the column within the reservoirs being 
provided with the openings which severally 
function for the flow of the liquid and the lighter 
fluid. 

5. A toy as set forth in claim 1 wherein the 
column has terminal webs in which the openings 
are formed and a wall is arranged in the reser 
voirs in parallel relation to adjacent portions of 
the walls of the reservoirs to provide passages, 
the lower passage serving for the flow of the liq 
uid from the column into the lower reservoir, 
the opening for the flow of the liquid from the 
column being at the upper end of the passage. 

6. A toy as set forth in claim 1 wherein the 
column has terminal webs in which the openings 
are formed, a finger projects from the column 

- into each reservoir, and the opening which pro 
vides for the passage of the liquid from the 
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column into the lower reservoir adjoins the 
finger, the latter prescribing a path of flow for 
the liquid from the column into the lower 
reservoir. 

7. A toy as set forth in claim 1 wherein the 
column has terminal webs in which the openings 
are formed, the wall of each reservoir has a 
gentle curve adjacent the corresponding end of 
the column and the opening through which the 
liquid flows from the column into the reservoir 
adjoins the reservoir wall portion of gentle 
curvature, such reservoir Wall portion prescrib 
ing a path of flow for the liquid from the column 
into the lower reservoir. 

8. A toy as set forth in claim 1 wherein the 
transparency of the column is interrupted by 
opaque Zones, the column thereby having a series 
of transparent windows and separating opaque 
AOeS. 

PAU. A. WILLIAMS. 
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