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This invention relates to containers and dispensing de 
vices for liquids, particularly for liquid detergents, rinse 
aids, soaps, softeners, and the like. 

Prior to our invention, doses of liquid detergents or 
other materials to be used in mechanical dishwashers or 
clothes ‘washers had to be individually measured and 
poured. That is, the liquid is poured from its original 
container into a small cup, cap, vial, or the like, and 
then poured into the medium in which it will be used. 
This step is somewhat troublesome and tends to be messy. 
If the measuring vial over?ows, sticky detergent is, of 
course, deposited on the outside of it and becomes an in 
convenience to the operator who must remove it. 

Packages have been devised for liquid detergents and 
the like which have caps adapted to act as measuring de 
vices. Although these are convenient in one respect, 
namely the fact that the measuring vial is always present 
with the container, still, the inconvenience of spillage is 
compounded because the sticky lid must be handled again 
and again. In addition, the inside of the cap may tend 
to retain a relatively large portion of the measured amount 
even though the cap is completely inverted while pouring 
out its contents. Various other cans, bottles, and con 
tainers with a variety of spouts and vials have been tried 
but each is subject to wastage, inconvenience, and errors 
in measuring. 

Liquid detergents have not, at the present time, be 
come widely accepted in mechanical dishwashing and 
clothes washing, partly because of the dif?culty of formu~ 
lating compounds adapted to the peculiarities of this ?eld 
and also to some extent because of the lack, until the 
present invention, of a suitable dispensing device. 
A particular need has gone unsatis?ed in the dishwash 

ing ?eld. That is the need for a rinse-aid dispenser which 
will delay its action momentarily and then deliver the 
proper dose gradually while the rinse water is sprayed 
over the dishes. 
We have invented a container which automatically dis 

penses a measured amount of liquid each time it is de 
sired. It will dispense the amount necessary with no 
pouring or measuring by an operator. Moreover, the 
‘liquid need not ?rst be poured from the original package 
into a different container of our design since our inven 
tion can be incorporated into an original liquid container. 
Thus, our invention will enable the housewife to purchase, 
for example, a container of dishwashing detergent or 
rinse-aid solution, put it in her dishwasher, and eventually 
consume its entire contents without ever manually pour 
ing a drop. 
The same holds true with other liquids for other uses. 

Our dispenser may be used in any environment which will 
produce ‘a relative pressure difference in which the inter 
nal pressure of the container is greater than the pressure 
outside the container. 

In the accompanying drawings we have shown certain 
present preferred embodiments of the invention. FIG 
URE l is a cross section view of a container with an inte 
gral reservoir and a stopper through which is inserted a 
tube. FIGURE 2 is a cross section view of a differently 
constructed container showing a reservoir held in place 
by the conduit. FIGURE 3 shows a cross section of a 
bottle containing a vial having a pheripheral lip of a 
diameter such that it rests on the top of the bottle neck. 
FIGURE 4 is a bottle cap of the screw-on type having a 
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duct passing axially through it. FIGURE 5 is a reser 
voir adapted to ?t the neck of a bottle. 

Referring to FIGURE 1, the container 1 is a bottle, 
can, or other container of suitable volume. It is im 
material whether it be made of metal, glass, plastic, or 
other material so long as its volume will remain unaitected 
by slight differences in internal and external pressure. 
The reservoir 2 in FIGURE 1 is an integral part of the 
container, built onto its wall. Conduit 3 in FIGURE 1 
is inserted to a point near the bottom of the reservoir. 
Although closure 4 is shown as cork, any material capa 
ble of forming an airtight seal is suitable and the shape 
is immaterial so long as it forms an airtight seal with the 
container. 
FIGURE 2 shows a variation of our invention in which 

the reservoir 6 is held in place by an arm 7 attached to 
conduit 8. Reservoir 6 is not, in FIGURE 2, secured to 
the inside wall of the container. 
FIGURE 3 is a cross section of an ordinary bottle 9 

having thread It} adapted to receiving a cap of the screw 
on type. Inserted into the neck of the bottle is reservoir 
11, which has an extended member 12 attached to a 
peripheral lip 13. 
The bottle and vial shown in FIGURE 3 are adapted 

to receive a cap such as that shown in FIGURE 4, in 
which conduit 14 extends through the cap 15 axially. 
The cap, vial, and duct may be made separately or as 
one or two units. FIGURE 5 is a perspective view of 
a reservoir such as as the one inserted in the neck of 
the bottle of FIGURE 3. 
The action of our invention may be demonstrated with 

any liquid. The container can be nearly ?lled with a 
solution of rinse aiding compound, for example, and then 
capped. The user then inverts the container momentarily 
and returns it to a vertical position, thus ?lling the vial 
with a premeasured amount of liquid. The container is 
then placed, for example, in an ordinary household elec 
tric dishwasher in a substantially vertical position. When 
the dishwasher is turned on, the hot water striking the 
container and the heat of the atmosphere inside the dish 
washer cause the temperature to rise inside the container. 
Internal vapor pressure and expanding air cause the pres 
sure inside the container to exceed that of the atmosphere 
outside. The excess pressure exerted on the surface of 
the measured liquid in the reservoir causes the liquid to 
rise in the tube and eventually to completely empty the 
reservoir. Since the dose is then exhausted, no solution 
will be dispensed by further heating unless the bottle 
is again inverted and the reservoir ?lled. 

Thus, the dispenser can be used with striking ease for 
dispensing predetermined dosages of liquid cleaning com 
pounds or solutions and the like into mechanical dish 
or clothes washers. 
The dimensions and materials may be varied to accom 

plish diiferent results and to operate in di?ferent environ 
ments. For example, liquids of high viscosity may be 
used if a slow ?ow rate is desired. Generally speaking, 
if a delayed feeding is desired, a narrow duct may be 
used. Where speed is required, the inner dimension of the 
tube may be increased. Aqueous liquids are dispensed 
relatively slowly; liquids containing more volatile solvents, 
such as alcohols, on the other hand, are dispensed more 
rapidly because of their higher vapor pressure. The heat 
transfer ability of the container is another factor which 
will a?ect the speed of the reaction. 
The type of closure for the container may be varied. 

Any closure which renders the container airtight is suit 
able. The material of which it is made may be any ma 
terial which will not change appreciably in shape in re 
sponse to opposing slight ditterences in vapor or air pres 
sure. 

In order to dispense some liquids, it is desirable that 
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the container not be completely ?lled. in other words, 
the dispenser is not satisfactorily operable for some liquids 
unless there is a small air space in the container. This 
exception does not apply to compositions containing a 
substantial portion of liquids whose volatility will exert 
a vapor pressure suf?cient to force some of the liquid 
out of the container in spite of a lack of air space. Or 
dinarily, about 5% of the space in a container of liquid 
packaged for shipment remains un?lled in order to pro 
tect the package during shipment from changes in tempera 
ture which might cause expansion of the contents. This 
amount of air is more than su?icient to empty a reservoir 
of equal volume when the dispenser is heated to the tem 
perature of a dishwashing machine. The tendency of 
water and other liquids to evaporate when heated supplies 
a vapor pressure considerably in excess of the pressure 
of expanding air alone. As indicated above, liquids which 
contain compounds of relatively high volatility can be 
dispensed with little or no air space. Of course, if the 
container is ?lled over the top level of the internal reser 
voir, the ?rst dose dispensed will be larger than the volume 
of the reservoir. 
The duct need not be in a ?xed position. indeed, 

the amount of the dose to be dispensed may be varied 
at will by the use of a duct adapted to be moved up 
and down. Thus, if the tube extends to the bottom of 
the reservoir, a full dose will be delivered; if only half 
a dose is desired, the tube may be pulled out slightly 
or otherwise adjusted so that its furthest extremity is at 
only half the depth of the reservoir. Adjustability may 
be achieved by using a slideable or telescoping tube, for 
example. 
The duct need not extend upward. It may as weil 

project downwardly through the bottom of the container. 
Where this structure is used, the initial equality of pres 
sure inside and outside the container will help to pre 
vent leaking by capillary action or otherwise. ‘Of 
course, more than one duct may be used. They may 
project through a cap, lid, or the like, or through the 
container wall itself. On the other hand, there is no 
need for the tube to project beyond the surface of the 
container. For shipping purposes, the tube or hole at 
the surface of the container should be capped to pre 
vent leaking. If the tube is made of plastic or other 
soft material, the end can be closed for shipment and 
snipped off when ready for use. 
The most successful ducts for dispensing rinse-aid com 

positions have been found to be those of about .020 
inch to about .030 inch internal diameter. Liquids of 
higher viscosity, such as detergents, are dispensed at the 
desired speed through a duct of larger diameter, while 
those of lower viscosity may be dispensed at the de 
sired rate through tubes of smaller inner diameter. A 
tube of about 1/8 inch inner diameter will ordinarily 
empty the vial in a few seconds after the bottle is ex 
posed to hot water. The ‘relation between the area of 
a cross section of the tube and the working surface area 
of the reservoir is not critical. There is no reason theo 
retically why that of the tube cannot exceed that of the 
exposed surface of the reservoir. However, where the 
tube itself holds a large volume of liquid, the weight of 
the liquid may impede the ability of the internal vapor 
pressure to lift the liquid at the desired rate. More 
over, if the internal diameter of the tube is too large, 
a point may be reached where, depending on the surface 
tension and other characteristics of the liquid, the tube 
itself will not be emptied although the reservoir will be 
emptied. This could come about when the reservoir is 
empty because of the tendency of the gases inside the 
container to bubble through the tube rather than force 
out the liquid remaining in the tube. This condition 
does not render our invention inoperable, however. 
Where liquids of low surface tension are to be used with 
ducts of relatively large inner diameter, the reservoir 
can be constructed so that the volume of the reservoir 
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4 
less the entire volume of the tube will equal the desired 
dosage volume. Of course, as in the ordinary case, if 
the duct does not reach substantially to the bottom of 
the reservoir, the liquid below the lowest reach of the 
tube will not be dispensed. When we speak of the vol 
ume of the reservoir, we mean that volume above the 
lowest reach of the duct and below the level of the 
lowest opening in the reservoir structure. Of course, 
the volume of the dose dispensed is affected by the po 
sition of the reservoir. That is, the reservoir should 
generally be placed near the top of the container in order 
to assure that the proper dose will be dispensed with 
each operation. Otherwise, if the reservoir were resting 
on the bottom of the container, for example, it could' 
not perform its function of measuring the dosage. Of 
course, if the dose desired is very large in comparison 
to the container volume, the reservoir may be located 
farther below the top of the container. Thus, if the 
dose is to be half the container volume, the reservoir 
may be located at a position in which it will dispense 
that amount. But even in this case, it is preferred to 
maintain the lowest opening of the reservoir at a level 
as high as possible while still permitting the free flow 
of fluid into the reservoir, in order to maintain con 
sistently uniform dosages, and especially in order to re 
tain control of the amount of the ?rst dose. 

Generally speaking, the hot water used in dishwashers 
and the like in the home is in the range of 120° F. to 
160° F. Our invention is not con?ned to this range of 
temperature. Our invention is operable in any environ 
ment which will cause the internal pressure of the con 
tainer to exceed the external pressure. In connection 
with dishwashing machines, it should be pointed out that 
the atmosphere inside the machine does not reach the 
temperature of the water immediately upon contact with 
the water. it may take from one to three minutes for 
water, constantly entering at, for example, 150° F., to 
raise the temperature of the atmosphere in a mechanical 
dishwasher to slightly less than that temperature. This 
factor may be utilized to advantage where a delay is de 
sired. For example, our invention can delay delivery of 
a rinse-aid solution until near the end of the wash cycle, 
then continue dispensing throughout the ?rst rinse cycle 
and at the beginning of the second rinse cycle. Or, it 
may be designed and adjusted to deliver a full dose of 
detergent within a few seconds after hot water enters 
the machine. That is, by varying the duct dimension, the 
viscosity of the liquid, the volatility of the solvent in 
gredients, or the heat transfer ability of the container 
body, the time required to accumulate the necessary in 
ternal pressure can be ?xed to suit one’s needs. 
The container need not be put in a special rack in the 

machine. Any place is satisfactory; however, care must 
be taken that streams of water do not knock the con 
tainer over. On the other hand, a container incorporat 
ing our invention may be built into the machine. The 
reservoir may be ?lled by means other than inverting the 
container. In the case of one built into a dishwasher, 
the main container may be kept separate and a unit com— 
prising a lid, duct, and reservoir may be removed from 
its place in the machine, the reservoir ?lled, and returned 
to a built-in airtight compartment in the machine. Or, 
the container may be attached or built into the dish 
washer in such a way that the act of opening or closing 
the door of the dishwasher will ?ll the reservoir. 

Other variations and applications of our invention will 
be apparent to those working in the art. 

While we have shown and described certain present 
preferred embodiments of our invention, it is to be dis 
tinctly understood that the invention is not limited thereto 
but may be otherwise variously embodied within the 
scope of the following claim. 
We claim: 
A dispenser for liquid detergents and rinse-aid compo 

sitions adapted to be placed in a hot water dishwasher to 

‘rave’? 
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dispense liquids into said dishwasher, comprising (a) an 
open reservoir having a peripheral lip attached thereto 
and spaced therefrom; (b) an airtight rigid container body 
having an opening adapted to receive said reservoir and 
peripherally contact said peripheral lip; (c) a container 
closure adapted to seal the opening of said container 
body in airtight relation to said peripheral lip and said 
container body; and (d) a tube mounted on and‘ adapted 
to pass through said closure, said tube having an open 
ing within said reservoir and an opening without said 
closure, whereby the interior of the tube is subject to no 
pressure in?uences other than through said openings, so 
that, when the container body is heated by hot water and 
gases in the dishwasher, the expansion of air and heating 
of the liquid in the dispenser will cause liquid in the 
reservoir to be forced up the tube and into the dish 
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washer in a predetermined amount dependent upon the 
depth to which the tube extends into the reservoir. 
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