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This invention relates to nonrefillable bottles easily and with sufficient rapidity to meet dispens 
and more particularly to the top portion or neck ing requirements; and one which, if an attempt 
part thereof by means of which liquid may be is made to refill the same through the use of a 
readily poured out of the bottle in order to per- vacuum, will cause the parts to be locked in such 

5 mit of the discharge of its contents whereas re- manner that it can not be refilled, but will trap 5 
filling of the bottle after the same is empty is any liquid which may remain in the bottle in such 
rendered impossible. an effectual manner that it will be necessary to 

So-called nonrefillable bottles have long been break the bottle to remove the remaining contents. 
known and a great number of them have been The present invention is characterized by a 

l0 placed on the market, but as a matter of actual principle peculiarly novel to this art in that it 0 
demonstration, relatively few are nonrefillable utilizes certain physical phenomena incident to 
only in name and can be readily refilled through presence of liquid under a hydrostatic head and 
the employment of appropriate apparatus gen- which hydrostatic head, in accordance with the 
erally utilizing a partial Vacuum. method forming part of this invention, serves to 

15 The devices of the prior art have in the main act upon a nonbuoyant sealing element to cause 15 
consisted in floats or buoyant bodies of cork and the same to be shifted toward and away from an 
the like and weights which Were operated upon appropriate Seat in a manner to permit dispensing 
solely by gravity for the purpose of closing outlet of the liquid when desired, but to positively pre 
orifices in the event that it was attempted to clude refilling of the bottle either under conditions 

20 refill the bottles with which they were associated, of pressure or partial Vacuum. 20 
Other and more successful devices from the The principle to which I have referred is 
standpoint of actual safeguard, have consisted utilized by the present invention to act upon a 
in the use of springs and other similar adjuncts, nonbuoyant body confined within a Walled guide 
but such devices and particularly metallic parts which may be graphically referred to as a guide 

25 are undesirable because of possible corrosion and tube or cage which serves as a guide for said body 25 
failure to operate. The ultimate result is that, and is shaped to conform Substantially with the 
after exhaustive consideration of the prior art and cross sectional shape of the body, the body and 
prior practice, the past production of a truly non- its guide tube being so proportioned as to pro 
refillable bottle is not only questionable, but rela- Wide clearance between them to permit of the 

30 tively remote. s w movement of said body. Said clearance is, how- 30 
It should be borne in mind in this connection ever, relatively slight, so as not to permit of 

that in order to be practical and meet the com- appreciable by-passing of the liquid about the 
mon need, a structure of the character described body. As a result, the application of pressure, 
must be relatively cheap to manufacture. It hydrostatic or otherwise, against the body in a 

35 must embody relatively few parts and it must be direction longitudinally of the guide tube will be 35 
sufficiently economical to make and attach to al- directed against one side of the body and since 
low the same to be associated with a bottle with- it cannot pass the body will act thereon to shift 
out materially adding to the cost of the ultimate the body axially of the tube into and out of co 
product. This question of cost has apparently operative relation with the seat associated there 

40 constituted an insurmountable barrier against with. In conjunction with the body and its guide 40 
the production of nonrefilliable bottles on a com- tube, there is utilized what may be termed a 

, mercial scale, so that of all the bottles hereto- diverting element or flow controlling element, 
fore known and of which I am aware, there is operating as a check valve, and preferably buoy 
but one which has apparently proven con- ant and the function of which is to so control 

45 mercially nonrefillable and that is one which em- the flow of liquid or gaseous pressure as to direct 45 
bodies a metal Spring. it against the non-buoyant body when an attempt 
With the foregoing considerations in mind, the is made to refill the bottle, to the end that the 

object of the present invention is to provide a non-buoyant body may be thus acted upon by 
bottle which will be absolutely nonrefillable, one pressure, hydrostatic or otherwise, to firmly en 

50 which can be manufactured and incorporated in gage with its seat and thus preclude entry of 50 
bottle construction at a price which is in nowise liquid into the bottle. 
prohibitive, one which will embody a minimum Basing the invention on these novel principles, 
number of working parts, one which will be de- the structure is as hereinafter more fully de 
void of metallic parts to come in contact with scribed in detail to function in a manner specified 

-55 the contents of the bottle; one which will pour in order to permit a ready flow of liquid from the 55 
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bottle for dispensing purposes and to preclude 
the re-entry of the liquid into the bottle. 

Features of the invention, other than thosespec 
ified, will be apparent from the hereinafter de 

5 tailed description and claims, when read in con 
junction with the accompanying drawings. 
The accompanying drawings illustrate different 

practical embodiments of the invention, but the 
constructions therein shown are to be understood 

10 as illustrative, only, and not as defining the limits 
of the invention, 

Figures 1, 2, 3, and 4 are diagrammatic views 
illustrating the method of this invention. 

m Figure 5 is a vertical central section through 
15 a bottle equipped with the device of the present 

invention. 
Figure 6 shows illustrative parts of the present 

invention illustrated in Figure 5 dismantled. . 
Figure 7 is a view similar to Figure 5, but illus 

20 trates the position of the parts for dispensing liq 
uid from the bottle. , : . . . . . 

Figure 8 shows the manner in which the pro 
duction of a partial vacuum within the bottle in 
cident to an attempt to refill the same will cause 

25 the bottle to become substantially permanentl 
Sealed. - 

Figures 9-12 are more or less diagrammatic sec 
tions showing different operations which take 
place in the device when an attempt is made to 

80 refill the same. . . . . . 
Figure 13 shows a central section of a slightly 

modified form of construction. 
In Figures 1-4, I have illustrated the method of 

this invention in a diagrammatic manner. I 
have therein shown the way in which the non 
buoyant sealing member functions under the ap 
plication of pressure to move toward and away 
from a valve seat. By reference to these figures, 

indicates a non-buoyant body shown for the 
40 purpose of present illustration as spherical. This 

body is positioned within a cylindrical walled pas 
Sage 2 provided adjacent one end with a valve 
Seat 3 and having a suitable stop or abutment 4. 
at its other end. Both the body and the passage 

452 are of the same cross section, for example, cir 
cular, and are of substantially the same diameter 
although the body f is slightly smaller in order to 
give appropriate clearance. This clearance, 
however, should not be great, but there should 

50 be on the contrary a relatively close fit so that 
liquid flowing through the passage and engaging 
the sphere f will not freely flow about the same, 
but rather will be substantially precluded from 
flow through the passage by said sphere. Slight 

55 leakage, however, between the sphere and the 
wall of the passage is not serious, but the fit 
should be sufficiently close, so that there can be 
no real flow between these parts through the 
clearance space. 

60 The sphere f should be of greater specific grav 
ity than the liquid with which it is used, so as to 
be non-buoyant as stated. It is preferably. of 
glass, porcelain, “bakelite', or any other suitable 
material which is hard and unyielding, so as to 
preserve its shape indefinitely, and this material 
should be such that it is not acted upon by the 
liquid associated therewith in a way to change its 
size or in a manner to color or flavor the liquid. 
Around at least a portion of the length of the 70 passage 2 beyond valve seat 3 is a by-pass 5, the 

outlet end of which is provided with an appro 
priate check valve 6 which may partake of a wide 
variety of forms, an example of which will be 
hereinafter more fully explained with reference 
to the structure. Irrespective of its structure, 

2,076,668 
the check valve should be such as to permit the 
passage of liquid through the by-pass 5 and in 
the direction of the check-valve, but to seal said 
passage against retrograde flow of the liquid. 
Now, with reference to Figure 1, it will be noted 

that when this arrangement of primary elements 
is positioned horizontally, as shown, the column 
of liquid under an appropriate hydrostatic head 
and directed into the passage 2 from the valve 
seat end 3 thereof will act upon the non-buoyant 
element f with sufficient force to impel said ele 
ment away from the seat 3 and in the direction 
of the stop 4, as shown in Figure 1, to thereby 
uncover the by-pass 5, so that after the liquid has 
forced the body beyond the by-pass and against 
the stop 4, the liquid pressure will hold the body f 
in this position, while a portion of the liquid will 

10 

5 

be diverted through the by-pass 5, unseat the . . 
check valve 6 and may be discharged there 
through. There may be a slight amount of leak 20 
age of the liquid through the clearance space. 
around the body, but this is inconsequential and 
unimportant. An important feature is that liq 
uid will be discharged through the check valve 6, 
A further important factor of this invention is 

that the body, while non-buoyant in character 
should be. Such that hydrostatic pressure of the 
liquid column 7 will shift the sphere as stated 
when applied thereto as shown in Figure 1. . . . . 

In view of what has been said, it will be noted : 
that if the column of liquid, instead of being di 
rected into the valve seat end of the passage 2, is . . 
directed into the passage from the opposite end 
thereof, so as to pass the stop 4 and flow into the 
passage, a directly contrary result will occur. 
That is to say, the check valve 6-will be seated and 
the pressure of the liquid column will be directed 
against the sphere f to move it to the left in Fig 
lurel and into engagement with the seat 3. As a 
result, the flow of liquid through the passage 2 in , 
Such counter direction will be absolutely preclude 
ed by a forceful seating of the sphere on the 
valve seat 3. Thus the part f is shifted by hydro 
static pressure in either direction depending upon 
the direction of directed flow of the liquid column 
due primarily to the relatively slight clearance 
and the ability of the hydrostatic pressure to 
move the sphere longitudinally of the passage as 
stated. It may be also noted in this regard that 
pneumatic pressure will act upon the sphere.f. in 
the same way. . . . . . . . . . . . . . - . . . . . . 

I have hereinbefore referred to the operation 
of the parts when occupying a horizontal post 
tion. In Figure. 2, I have shown said parts in a 
vertical position. In this figure, the parts are . . 
shown inverted with the valve seat at the top 
and here the liquid column. ... will be assisted 
by gravity in impelling the sphere away fron its 

6% 

40 

50 

seat and against the stop. 4, the liquid thereupon . 
being dispensed through the by-pass 5 and 
through the check valve B. In Figure 3, the parts 
are shown in vertical upright position with the 
valve seat 3 at the bottom. Here the column of liquid T will be assisted by gravity in forcing the 
sphere into engagement with the valve seat to 
preclude flow of liquid through the passage. 
In Figure 4, the same general inverted arrange 

ment is shown as in Figure 2 with the valve seat 
3 at the top. The liquid column 7 moving up 
wardly will lift the sphere f and cause it to en 
gage with the seat 3, thus sealing the passage 
and overcoming the force of gravity in its opera 
tion. . 

It will thus be seen that the operations of the 
Sphere are not dependent upon gravity nor 75 
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buoyancy, but rather upon differential pressures, 
the Sphere being moved in the direction away 
from the greater pressure. 
The foregoing method steps are carried out 

in the apparatus of this invention in a manner 
next to be described. In Figures 5-12 of the 
drawings, 8 designates the neck of a container 
shown as a bottle. This bottle may be of any 
capacity and of any desired shape and the appa 
ratus forming part of this invention may be in 
corporated either in whole or in part directly in 
the neck of the bottle or in a separate assembly 
adapted to be permanently attached to the bottle 
neck. I have chosen the latter construction in 
the interest of economy in manufacturing and 
packaging liquids. To this end, I employ a hous 
ing 9 adapted to be permanently secured to the 
bottle neck 8 after the bottle has been filled, by 
spinning a ring 0 in place to form a union be 
tWeen the parts. 
In assembling these parts, I preferably insert 

between the housing 9 and the neck 8 an aper 
tured disk 3 so proportioned as to extend between 
the housing and the neck to form a gasket to 

The Center of 
the gasket is cut away as shown at to form 
an outlet for liquid and a sphere is adapted 
to cooperate With this gasket, the latter Serving 
as a valve seat for the Sphere which thus con 
stitutes a sealing member. I find this structure 
highly practical particularly when the part 3 is 
formed of yieldable material such as rubber or 
Cork as it thus performs the function of a con 
bined gasket and valve seat and provides for a 
very efficient seal against the flow of liquid into 
the bottle. However, I do not limit the inven 
tion to the incorporation of this element as the 
sealing element f may, if desired, seat directly 
in the mouth of the bottle or upon a separate 
seat member either of yielding or non-yielding 
material mounted at the neck of the bottle. The 
advantage of the yielding seat, however, is that 
little care need be exercised in making the bottle 
and the bottle necks may vary Within consider 
able limits in size and shape without interfering 
with the operations of the device. 
The Sealing element is confined within a 

passage 2 formed within a guide 2. This guide 
may differ within Wide limits from a structural 
standpoint, but it should in any event provide 
the walled passage 2 extending longitudinally of 
the device and should be provided further with 
a by-pass 5 leading from the vicinity of and be 
yond the valve seat to a point beyond the outer 
most travel of the Sphere and there provided 
with a check valve 6. For economy in manu 
facture and convenience in assembly, this guide 
member 2 is shown in the form of a cage com 
prising concentric cylindrical walls 3 and 4 
and shown in detail in Figure 6, these Walls be 
ing spaced apart by ribS 5 to maintain them 
rigidly in position. The outer diameter of the 
wall 3 is of a size to closely fit within the in 
terior bore of the housing 9 and to Seat at its 

5 lower edge upon the gasket 3. The space between 
the inner and outer walls constitutes the by-pass 
5 which is thus made of very considerable CrOSS 
sectional area, in order to permit of rapid dis 
charge of liquid therethrough. Stop 4 is prefer 
ably made in the form of an abutment cast in 
tegral with the housing 9 and has formed there 
with a baffle 6 underlying the discharge outlet 
7 of the housing so that the interior structure 
may not be tampered with by the introduction 
of wires or other devices. 

3 
The baffle 6 and stop 4 are properly spaced 

from and mounted on the housing by integral 
ribs 8 as shown. The check Valve 6 is shown in 
the construction of Figures 5-12 in the form of 
an annulus of buoyant material, such as a flat 
cork ring, the same being confined within the 
housing above the cage 2. The cork ring is of 
preferably slightly less outer diameter than the 
interior diameter of the housing and is guided 
for axial movement by ribs. 9 which serve to re 
duce friction between the ring and the housing. 

It may here be noted that the use of a sphere 
as a Unit member is also intended to reduce 

friction incident to the movement of the sealing 
member in the passage 2 and that if desired the 
Sealing member may be of other shapes appro 
priate to function as a valve sealing member when 
cooperating With an appropriate seat. In any 
event, it should embody appropriate mass and be 
of non-buoyant material as described in connec 
tion. With the Sphere shown. 
The parts are manufactured as illustrated in 

Figure 6 and are assembled as shown in Figure 5. 
In practice, the container is filled with liquid prior 
to the assembly of the non-refillable device there 
on, but such assembly may be carried out with 
neatness and dispatch as it embodies only tw 
moving parts. 
After the bottle has been filled and the hous 

ing and its adjuncts are Secured in place there 
on, the liquid is packaged and ready for the 
market. If desired, however, and by preference, 
a Screw cap or other appropriate closure is a S 
sociated with threads 2) formed on the exterior 
of the housing, so as to keep out dirt and preclude 
Spilling of the contents if the bottle is tilted. 
When it is desired to dispense liquid from the 
bottle, the closure associated with the threads 
2 is removed and the bottle tilted as shown in 
Figure 7. This tilting will cause the hydrostatic 
head of the liquid contained in the bottle to be 
directed against the Sealing element with the 
result that the hydrostatic head will cause the 
element to move away from the seat 3 and into 
engagement with the stop 4. Gravity will of 
course assist in this movement of the sealing ele 
ment, but it is not essential as the hydroStatic 
pressure will be more than Sufficient to produce 
this result. As the element leaves its seat, it 
uncovers the by-pass 5, so that a portion of the 
liquid is diverted and flows through the by-pass. 
The pressure of such liquid forces the check valve 
6 from its seat and against shoulders 2 formed. On 
the ribs 8, so that the contents of the bottle 
may be discharged through the by-pass and 
through the central opening in the ring 6, thence 
between the ribs 3 and through the outlet of 
the housing. The path of the liquid is ShoWn in 
Figure 7 by the full line arrows. Simultaneously 
air may enter into the bottle as indicated by the 
dotted line arrows, so as to displace the liquid 
poured from the bottle. 

Practice has demonstrated that the bottle Will 
pour quickly and without that slow “dribbling' 
effect which has long constituted a disadvantage 
in non-refilliable bottles as heretofore constructed. 
With the present invention air freely enters the 
bottle in the manner shown allowing the liquid 
to readily flow therefron. 
When a sufficient quantity of the contentS has 

been dispensed as stated, the bottle is returned to 
upright position and immediately the sealing ele 
ment will fall by gravity to its seat and the ring 
2 will similarly descend to its seat. 
The operations described may be repeated until 

10 

15 

50 

55 

60 

65 

70 

75 



the bottle is empty and thereafter the bottle 
should be destroyed in accordance with the prac 
tice dictated by the use of non-refilable bottles. 

However, should an attempt be made to refill 
this bottle, the following operations of the various 
parts will take place. 

10 

15 

20 

dicated by the reference character. 22. 

The more common method of unlawfully and 
surreptitiously refilling bottles is to invert the 
bottle, as shown in Figure 9, in an appropriate 
closed vessel to which a partial vacuum may be 
imparted. When the bottle of this invention is 
thus housed, the sealing element and check 
valve 6 will fall by gravity into the positions 
shown in Figure 9. The next step usually emir 
ployed is to exhaust the air from the vessel with 
the result that a partial vacuum is produced with 
in the vessel and within the bottle. This having 
been accomplished, the mechanism for produc 
ing the partial vacuum is disconnected and liquid 
is permitted to flow into the vessel. Figure 9 
shows the liquid lever rising, said liquid being in 

The lid 
uid will rise in the vessel until it passes into the 
housing 9 and contacts with the ring 6...Being 
buoyant, this ring will thereafter rise With the 
liquid until it seats at the outlet of the by-pass 5, 
as shown in Figure 10 and even though it did not 
respond to buoyancy instantly, the flow of liquid 
into the vessel is sufficiently rapid, So that the 
flow of liquid into the housing 9 acts as a hy 
draulic piston. This is augmented by the fact 
that the cross sectional area of the housing and 
neck of the bottle is materially less than the 
internal cross sectional area of the body of the 
bottle and consequently as the liquid rises to and 
starts to enter the housing it does so with a rush. 
Consequently, the check valve 6 will be driven 
to its seat under considerable force and with great 
rapidity. This operation is further due to the 
fact that the liquid in passing: about the baffle 6 
is directed against the under face of the ring 6 
and must change direction in order to flow into 

: 0 

the passage 2. During this change of direction 
considerable amount of force of the liquid will be 

5 directed against the under face of the ring for 
the purpose of shifting the same into Seated posi 
tion as shown in Figure 10. The seating of this 
ring constitutes a seating of a check Valve, thus 
precluding flow of liquid through the by-pass 5, 
and there results a differential preSSure : On Op 
posite sides of the sphere f. In other words, there 
is a partial vacuum in the bottle and a hydrostatic 
head against the opposite side of the sphere. As 
a result, the sphere rises under the hydrostatic 
head, as shown in Figure 11, and engages with its 
seat 3 as therein illustrated. 

If liquid continues to flow into the filing vessel, 
the hydrostatic head will increase...Or if the vessel 
is vented, the air pressure therein will become at 
mospheric thereby producing a very marked pres 
sure differential between the interior of the bottle 
and the exterior thereof, with the result that in 
the specific structure described with a yielding 
valve seat 3, the sphere will be forced. With great 
pressure against its valve seat causing the same 
to be deformed, as shown in Figure 12. If the 
bottle is now removed from the vessel, its Will be 
found that the engagement of the element . With 
the seat 3 has become so tight as to seal a partial 
vacuum within the bottle and make this seal prac 
tically permanent, at least for Very prolonged 
periods. In other words, if an attempt is made to 
refill the bottle. Of this invention in the manner 
described, it will result in producing a substan 
tially-permanent seal to the bottle which can 

form of construction. This structure embodies 
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only be destroyed by a breaking of the bottle or 
removing the ring 10 which, for practical pur 
poses, is equivalent to destroying the bottle. . . 

I have described refilling of the bottle in in 
verted position. Substantially the same operas. 
tions will result if an attempt is made to real 
the bottle in a horizontal position for the method 
of the invention as described in connection with 
Figure 1 will be carried out and the sphere: 
will be seated. It is possible, however, that if the 
bottle is positioned horizontally while attempt is 
made to refill the same, that the check valve may 
not operate immediately by gravity, but it will 
be shifted by the flow of liquid thereagainst as 
stated and the sphere will be forced immediately 5 
to its seat. . . . . . . . . . . . . . . . 

If an attempt is made to fill the bottle in ver 
tical position, the sphere will drop to its seat of 
gravity and it will be impossible to introduce - 
liquid into the bottle. 
I have referred to the use of a disk 6 of buoy 

ant material as a check valve and I prefer this 
construction in the interest of economy as this 
ring may be made of cork. It is possible, how 
ever, to employ a non-buoyant ring for this 2 
purpose or any other suitable form of check 
valve, spring operated or otherwise, without de 
parting from this invention. If a non-buoyant 
ring is employed, it should, however, be of rela 
tively light material so as to act immediately 30 
when a column of liquid engages it and to be 
forced thereby to the seat. It will of course be 
understood in this connection that it is not essen 
tial that this ring remain seated for any 
appreciable-length of time, as the sphere it, when 3 
once, engaged with its seat 3, will remain seated 
by the vacuum in the bottle and eventhough the 
check valve opens the liquid cannot pass its seal. 

In Figure 13, I have shown a slightly modified 

all of the elements hereinbefore described in con 
junction with the previous figures, but in addi 
tion thereto I position a non-buoyant ring 23 
above the buoyant ring 6. These two rings are 
made separate and unattached to one another 
and the purpose of this non-buoyant ring 23 is 
to overcome the buoyancy of the ring 6 when the 
bottle is in upright position. The structures are 
otherwise the same. 

In the mode of operation of this invention, the 

40 

50 
structure may be graphically referred to as hav-, 
ing the analogy of a piston and cylinder. For 
example, the cylindrical walled passage 2 may be 
said to correspond to a cylinder in which the 
sealing element functions after the manner of 
a piston with a sufficiently close fit to preclude 
serious, leakage, the piston serving also gas a seal 
ing member of a valve, so that when moved in 
one direction, it engages with the valve seat, 
while when moved in the other, direction, it 
engages with the stop 14. This stop, 4 may be 
made separate from the cylinder as shown, or 

(0. 

the outer end of the cylinder may be constricted - 
or otherwise formed to serve as a stop or lugs 
may be formed thereins for this purpose. The 
by-pass 5 in its analogy serves to by-pass the . 

65 

whole or a portion of the length of the cylinder, 
but in any event, it by-passes the valve-sealing 
member when the latter is free from its seat. . 
The piston while mechanical in a true sense is: 
operated primarily by a liquid column. In other 
Words, it is hydraulically actuated by the mass of 
liquid or by the hydrostatic pressure thereof 
except at such times when the bottle is set up 
right in normal position, when it will gravitate to , 
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its lowermost position engaging with the seat to 
form the Sea. 

It will be apparent from the foregoing detailed 
description that the device of this invention 
operates very largely, if not almost entirely, by 
the application of differential pressures in Con 
tradistinction to mere buoyancy or gravity which 
has so commonly dominated prior practice. Fur 
thermore, it is of importance to remember that 
the sealing element is operated primarily by 
such differential pressures. Which are made 
applicable to the element by enclosing the same 
within a passage exteriorly of the valve seat and 
adapted to direct a liquid column against the 
element to effect movement of the latter. The 
operation of the parts may therefore be said to 
be positive and reliable. The arrangement is 
moreover such that it will not readily get out of 
order, but will function under all conditions to 
permit discharge of the contents of the bottle 
but preclude refilling thereof. 
The method of this invention may be a CCOIl 

plished through the employment of apparatus 
other than that specifically described and the 
apparatus may of course be modified through the 
substitution of equivalents without departing 
from this invention, the scope of which is to be 
understood as commensurate with the appended 
claims. 

Having thus fully described the invention, what 
I claim as new and desire to secure by Letters 
Patent is: 

1. In an assembly of the character described, a 
housing provided therein with a valve seat, a 
sealing member in the housing, a guide embra C 
ing the sealing member and forming therein a 
walled passage of a cross section corresponding 
to that of the sealing member with Sufficient 
clearance between the sealing member and the 
wall of the passage to permit of movement of the 
sealing member longitudinally of Said passage 
but to preclude unrestricted flow of liquid 
through the clearance space thus provided, a 
duct arranged to by-pass the sealing nenber 
when said sealing member is free from the valve 
seat, and a check valve cooperating with the 
outer terminus of said duct, and independent of 
said valve seat. 

2. In an assembly of the character described, a 
housing provided therein with a valve seat, a 
sealing member in the housing, a guide embrac 
ing the sealing member and forming therein a 
walled passage of a cross section corresponding 
to that of the sealing member with sufficient 
clearance between the sealing member and the 
wall of the passage to permit of movement of 
the sealing member longitudinally of Said paS 
sage but to preclude unrestricted flow of liquid 
through the clearance space thus provided, a duct 
arranged to by-pass the sealing member. When 
said sealing member is free from the valve seat, 
and a check valve cooperating With the Outer 
terminus of said duct, and independent of Said 
valve seat, said sealing member being non-buoy 
ant. 

3. In an assembly of the character described, 
a housing provided therein with a valve seat, a 
sealing member in the housing, a guide embrac 
ing the sealing member and forming therein a 
Walled passage of a cross section corresponding 
to that of the sealing member with Sufficient 
clearance between the Sealing member and the 
wall of the passage to permit of movement of the 
sealing member longitudinally of Said paSSage but 
to preclude unrestricted flow of liquid through 

5 
the clearance space thus provided, a duct ar 
ranged to by-pass the sealing member when said 
sealing member is free from the valve seat, and 
a check valve cooperating with the outer termi 
nus of said duct, and independent of said valve 
seat, said sealing member being non-buoyant and 
the check Valve being buoyant. 

4. In an assembly of the character described, a 
housing having a liquid outlet at one end and a 
valve seat within its other end, an elongated cy 
lindrical walled passage positioned between the 
valve seat and the outlet of the housing, a circul 
lar sealing element within the passage and hav 
ing sufficient clearance with respect to the Wall 
of the passage to permit of movement of the seal 
ing element axially of the passage in a direction 
toward and away from the valve seat, means for 
limiting the movement of the sealing member in 
a direction away from the valve seat, a by-pass 
around the Sealing member When the latter is 
free from the seat, and a check valve cooperat 
ing With Said by-paSS and independent of Said 
valve seat and arranged to permit liquid to flow 
in the direction of the outlet of the housing, but 
to preclude retrograde flow of such liquid. 

5. In an assembly of the character described, 
a housing having a liquid outlet at one end and a 
valve seat within its other end, an elongated cy 
lindrical Walled passage positioned between the 
Valve seat and the outlet of the housing, a circu 
lar sealing element within the passage and hav 
ing sufficient clearance with respect to the wall 
of the passage to permit of movement of the seal 
ing element axially of the passage in a direction 
toward and a Way from the Valve seat, means for 
limiting the movement of the sealing member in 
a direction away from the valve Seat, a by-paSS 
around the sealing member when the latter is free 
from the Seat, and a check Valve for said duct, 
and independent of Said valve seat, and arranged 
to permit liquid to flow in the direction of the 
outlet of the housing, but to preclude retrograde 
flow of such liquid, and a baffle juxtaposed with 
the outlet of the housing to preclude the intro 
duction of Wires and the like into the housing 
from the exterior thereof. 

6. In an assembly of the character described, 
a housing provided therein with a cylinder open 
at both ends, a piston in said cylinder, a valve 
Seat at one end of the cylinder against which the 
piston is adapted to seat and form a seal when 
moved in one direction, a stop at the other end of 
the cylinder to limit the movement of the piston 
away from the seat, a by-pass exteriorly of the 
valve seat and around said cylinder to permit 
liquid to flow therethrough in a direction away 
from the Seat When the piston is renoved from 
the seat, and a check valve associated with said 
by-pass and located to preclude the application 
of external hydrostatic pressure through the by 
pass to the interior end of the piston when said 
check Valve is closed. 

7. In an assembly of the character described, 
a housing provided at one end with a liquid out 
let and at the opposite end with a valve seat, a 
Cylinder Within the housing intermediate Said 
seat and outlet, a piston in said cylinder consti 
tuted to form a sealing element when in engage 
ment with the valve seat, a by-pass exteriorly of 
the Valve Seat and around the piston when the 
piston is free from engagement with the valve 
Seat to permit liquid to flow through the by-pass 
in a direction away from the seat, and a check 
valve for said by-pass and located to preclude 
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the application of external hydrostatic pressure 
through the by-pass to the interior end of the pis 
ton when said check valve is closed. . 

8. In an assembly of the character described, a 
5 housing provided at one end with an outlet and 

having at its other end a yieldable apertured seat, 
a cylinder positioned within the housing between 
said seat and outlet, a piston operable in said 
cylinder and adapted for engagement with the , 

10 apertured seat to form a seal therewith, a walled 
duct by-passing the piston exteriorly of said seat 
when the piston is free from said seat to permit 
liquid to flow through said by-pass duct in a di 
rection away from the seat, and means cooperat 

ling with the by-pass to preclude the application 
of external hydrostatic pressure through the by 
paSS. to the interior end of the piston when said 
check valve is closed, . . . . 

9. In an assembly of the character described, a 
20 housing provided at one end with an outlet and 

at its opposite end with a seat, a cylinder within 
the housing between said outlet and seat, a pis 
ton operable in said cylinder and adapted for 
engagement with the seat to form a seal there 
with, said piston being non-buoyant, a walled by 
pass duct by-passing the piston when the latter 
is free from engagement with the seat, and a 
buoyant check valve adapted to cooperate with 
the outlet end of the by-pass duct remote from 
said Seat to seal said duct against flow of liquid 
in a retrograde direction through the duct. 

10. In an assembly of the character described, 
a housing provided at one end with an outlet and 
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35 at its opposite end with a seat, a cylinder within 
the housing between said outlet and seat, a piston 
operable in said cylinder and adapted for engage 
ment with the seat to form a seal therewith, said 
piston being non-buoyant, a walled by-pass duct 
by-passing the piston when the latter is free from 
engagement with the seat, a buoyant check valve 
adapted to cooperate with the outlet end of the 
by-pass duct remote from said seat to seal said 
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duct against flow of liquid in a retrograde direc 
tion through the duct, and guide ribs formed on 
the interior of the housing to guide the movement 
of the buoyant check valve with a minimum of 
friction. -- 

ll. A non-refillable bottle provided with a 
walled outlet chamber having a valve seat at its 

50 base, a cylinder axially alined with the valve seat 
and positioned within the chamber, a piston in 
Said cylinder and of greater specific gravity than 
the liquid to be contained in the bottle, said piston 
normally engaging with the seat to form a seal 

55 therewith, but being movable by hydrostatic pres 
Sure of liquid contained in the bottle when the 
bottle is inverted to shift the piston from engage 
ment with the seat, a walled duct leading from a 
point beyond the seat to a point beyond the outer 
most travel of the piston and through which liq 
uid is adapted to flow from the bottle when the 
bottle is inverted and the piston retracted from 
the seat, and a check valve cooperating with Said 
by-pass duct and located to preclude the applica 
tion of external hydrostatic pressure through the 
by-pass to the interior end of the piston when 
said check valve is closed. 

12. A non-refilliable bottle provided with a 
walled outlet chamber having a valve seat at its 
base, a cylinder within said walled outlet cham 
ber, a spherical piston operable within the cylin 
der and adapted upon movement in one direction 
to engage with the seat to form a seal therewith, 
said spherical piston having substantially the 
same diameter as the cylinder to be moved axially 
of the cylinder by the hydrostatic. pressure of a 
column of liquid acting against one side of the 
piston to force the piston from its seat and against 
the opposite side of the piston to force it to its 
seat, a walled duct by-passing the piston beyond 
the valve seat when the piston is free from its 
Seat, said walled duct having a check valve located 
to preclude the application of external hydro 
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static pressure through the by-pass to the interior . . 
end of the piston when said check valve is closed. 

13. In an assembly of the character described, 
a container having an outlet mouth, a housing 
alined with said outlet mouth, a combined gasket 
and seat member having an aperture therein and 
interposed between the outlet mouth and housing 
to form a tight joint therebetween and to simul 
taneously function as a valve seat, a non-buoyant 
sphere adapted to gravitate into engagement with 
the aperture and form a seal there with when the 
container is in upright position, a guide cage co 
axial with the Sphere and partially embracing the 
Same at all times to guide the sphere for substan 
tially rectilinear movement in a direction toward 
and away from the seat, means for limiting the 
movement of the sphere in a direction away from 
the seat, a walled duct by-passing the sphere when 
the Sphere is free from its seat and through which 
liquid may be discharged from the container, said 
Walled duct having a check valve, independent of 
said valve seat, for precluding flow of liquid 
through said duct into the container, and said 
cage being so formed that the sphere, when in 
engagement with the limiting means will sub 
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stantially preclude the flow of liquid from the 
container except through the by-pass duct. 

14. In an assembly of the character described, 
a container having an outlet passage provided 
With a valve seat and beyond which valve seat said 
Outlet passage is divided into two distinct pas 
Sages, one of which constitutes a guide passage 
for a valve and the other of which constitutes a 
by-pass of the valve, a non-buoyant valve in said 
valve passage and movable from engagement with 
the seat into a position removed from the seat to 
permit the liquid to be discharged from the con 
tainer through the by-pass, said valve guide pas 
Sage being shaped to form with the valve, when 
the latter is removed from its seat, a barrier to 
the flow of liquid through said passage around the 
valve, whereby discharge of the liquid in appre 
ciable quantities can be accomplished only 
through the by-pass, there being a check valve 
associated with the by-pass and located to pre 
clude the application of external hydrostatic pres 
sure through the by-pass to the interior side of 
the non-buoyant valve when said check valve is 
closed. 
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