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1. 
This invention relates to improvements in the 

art of continuous delivery of liquids from liquid 
holding containers and particularly to a con 
tinuous delivery device for obtaining a continuous 
flow of liquid from a container such as a chemi 
cal wash bottle. 
In the removal of liquids from containers and 

in cases where it is desired to make use of the 
stream of liquid being removed, there are occa 
sions in which it is necëssary to provide a posi 
tive control whereby the stream of liquid may be 
interrupted. For instance in the case of the wash 
bottles used in scientific laboratories the ejected 
stream of liquid is used to wash selected surfaces 
of the equipment being used. The simplest form 
of such a wash bottle consists of a flask to which 
is attached a stopper adapted to receive a pres 
sure tube and a delivery tube. Delivery of the 
liquid is accomplished by applying pressure 
through blowing into the pressure tube. In this 
simple form of wash bottle the stream of liquid 
stops when the blowing into the pressure tube is 
interrupted. However, in many instances it is 
desired to use the stream of liquid from such 
wash bottles without the necessity of continuing 
to blow into the pressure tube. In such cases a 
continuous flow of liquid is required. Various 
means have been proposed for obtaining such a 
continuous flow. Of these proposals all have car 
ried with them certain disadvantages which have 
arisen from the complications introduced in pro 
viding means for maintaining a continuous flow 
which can be caused to stop at will. For instance, 
the devices heretofore suggested in the chemical 
wash bottle field have included the use of mate 
rials which cannot withstand the action of the 
chemical liquids sometimes used and have also 
required additional holes in the stopper elle 
ment, thus placing a further limitation on the 
type of stopper which must be employed. In 
this connection the device which the present in 
vention would displace requires a cumbersome 
arrangement of three tubes, including a separate 
vent tube, all of which pass through the stopper. 
The present invention requires but two tubes 
and is much simpler both in construction and use. 

În view of the above, one object of the present 
invention is to provide a continuous delivery at 
tachment for obtaining a controlled stream of 
liquid from a container. 

It is a further object of the present invention 
to provide a continuous delivery attachment for 
a liquid-holding container which attachment is 
simple in construction and readily controllable 
manually while in use to interrupt the flow of 
liquid, 
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Other objects and fields of use of the present in 

vention will appear from the description which 
follows, reference being had to the accompany 
ing drawings in which: 

Fig. 1 is a vertical elevation partly in section; 
and 

Fig. 2 is a partial vertical elevation, partly in 
section, of an alternative form of the invention. 

Fig. 3 is a sectional vi?w illustrating an alter 
native form of connecting joint. 

Fig. 4 is a vertical elevation, partly in section, 
of an alternative form of the invention. 

Fig. 5 is a side view as indicated by the arrows 
V-W in Fig. 4. 

Fig. 6 is a partial vertical elevation, partly in 
šection, òf an alternative form of the invention 
shown in Fig. 4. 
As shown in Fig. 1 the continuous delivery at 

tachment of the present invention is adapted to 
be fitted to a flask containing a liquid as shown 
at 2. The attachment consists of a stopper 3 
which may be constructed of glass, rubber, or the 
like, and which is adapted to fit tightly into the 
neck 4 of the flask. The stopper 3 is provided 
with two holes. Associated with one hole is a 
pressure tube 5 having an upper branch 6 and a 
lower branch 7 which engages with the stopper 
as shown. The lower branch of the pressure tube 
5 is provided with a valve seat 8 adapted to re 
ceive the tapered valve element 9 Which is formed 
at the lower end of the valve stem 0. The valve 
seat 8 and the valve element 9 are ground to fit 
closely so that when the valve element is in a posi 
tion engaging the valve seat, flow of air is pre 

35 vented in the lower branch 7 of the pressure tube 5. In the upper branch 6 of the pressure tube 5 
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the valve stem fo is closely fitted along the sur 
faces where it slidably engages the -upper branch 
6, and this close fit prevents the passage of air 
in the upper branch 6 at all times. This is im 
portant in the building up of pressure in flask. 
At the upper end of the valve stem. Othere is 
provided a control head for ease in the manu 
all manipulation of the valve stem when the de 
vice is in use. A delivery tube 2 is provided which 
passes through the second hole provided in the 
stopper 3 and extends to the lower portion of the 
flask. Attached to the delivery tube by means 
of a flexible coupling 3 is a delivery jet 4 which 
has a constricted delivery tip for the more effi 
cient production of a usable stream of liquid. 
Where it is necessary to use liquids which would 

attack flexible couplings of the type shown at 
f3, the ball joint construction shown in Fig. 3 
may be employed. In this form the delivery tip 
f4 terminates at the joint end in a rounded por 
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3 
tion 26 having a single opening 27. This rounded 
portion 26 engages element 28 in a liquid-tight 
joint but is free to rotate therein. There is thus 
provided a flexible joint which makes it possible 
to direct the stream of liquid emerging from the 
delivery tip 4 without restricting the flow at the 
joint. 
The alternative form of the invention shown 

in Fig. 2 consists of a pressure tube 5 having an 
upper branch f 6 and a lower branch 7. The 
lower branch T is provided with a valve seat 8 
which is so constructed as to receive a valve ele 
ment 9 adapted to be attached to the valve stem 
20. For ease of assembly the valve element 9 
may be internally threaded for attachment to a 
threaded end portion of the valve stem. 20. Walve 
stem 20 extends upwardly within branches 1 and 
6 of pressure tube 5 and passes through the valve 

stem guide 2 at the top of upper branch. 6 
where it is tightly fitted so as to prevent the paS 
sage of air. Valve stem 20 terminates at its up 
per end at an anchoring point 22 located at the 
upper inside surface of the control cap 23 which 
is likewise closely fitted to the contact Surface of 
the upper branch 6 so as to prevent further the 2: 
escape of air through the upper branch 6. A 
spring 24 is provided and also a Spring seat 25 to 
which the lower end of Spring 24 is Seated. The 
upper end of the Spring 23 engages the upper in 
side surface of the control cap 23 and forces it 
upwardly together with the valve stem 29 and 
the valve element 9. Consequently the normal 
position of the valve element 9 is Such as to pre 
vent the escape of air outwardly through the 
pressure tube 5. However, the degree of ten 
sion applied by the spring 24 is limited to a force 
which can be counteracted by the normal force 
of air under pressure applied through the pres 
sure tube 5 by blowing, thus making it possible 
to blow air under pressure through pressure tube 
f5 and past valve element 9 thereby building 
up pressure in the flask f. This results in a flow 
of liquid in delivery tube 2 and a consequent 
stream which issues from the delivery tip 4. 
If the blowing of air is discontinued, the valve 
element 9 is moved automatically to a closed 
position leaving a positive pressure within flask 
which seeks equilibrium by forcing a stream of 

liquid out delivery tip í 4. 
The alternative form of the invention shown 

in Figs. 4 and 5 consists of a cap member 30 
adapted to fit over the neck 3 of a flask 32. 
Attached to cap member 3G at its upper end is a 
delivery tube 33 terminating in a delivery tip 34. 
Communicating with delivery tube 33 and paSS 
ing downward inside cap member 30 and flask 32 
is a tube 35 terminating at the inner edge of the 
base of fiask 32. Also attached to cap member 
30 is a branched pressure tube 36 having an 
upper branch 37 and a lower branch 38. Posi 
tioned within said upper and lower branches is 
a valve element 39 which terminates in a tapered 
portion 40 adapted to engage valve seat 4 which 
is formed in the lower branch 38. Walve element 
39 terminates at its upper end in an enlarged 
control surface 42 after curving downwardly as 
shown. " In order to insure a Snug fit of cap mem 
ber 30 at all times, a pair of projections 43 are 
provided at the lower portion of the neck 3? and 
a corresponding pair of projections 443 are pro- 7 
vided at the upper end of the cap member 30. 
Rubber bands 45 are provided for engagement 
with projecting members 43 and 44. Likewise 
projecting member 46 is provided on the branched 
pressure tube 36 and a, second projecting mem 
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ber 47 is provided at the upper end of valve ele 
ment 39. Rubber band 48 engages projections 
46 and 47 and holds valve element 39 securely in 
place. 
The alternative form shown in Fig. 6 is similar 

to that shown in Figs. 4 and 5 except that cap 
member 30 has a tapered construction for en 
gaging the neck 3 of flask 32 on its inner Sur 
face as a stopper as shown. 
When it is desired to use the embodiment of the 

present invention shown in Fig. 1 the air pressure 
is Supplied by blowing into pressure tube 5. In 
order for Such air to provide a pressure in flask 
it is necessary to lift valve stem 0 by means of 
its control head ff. When this is done air under 
pressure is admitted into the flask through the 
lower branch 7, the escape of air through the 
upper branch being prevented by the Snug fit 
provided between the valve stem 0 and the Walls 
of the upper branch 6. As soon as sufficient air 
pressure has been developed within the flask 
as evidenced by a steady stream of liquid from 
a delivery tube 2 the valve stem O is lowered 
thus Shutting off the pressure tube 5 at the valve 
Seat 8. No further pressure need now be applied 
to the pressure tube 5 Since the pressure now de 
veloped in flask can equalize only by forcing 
additional liquid out through the delivery tube 2. 
The flow of liquid will thus be continuous until 
Such time as the loSS of liquid reduces the press 
Sure in the flask to the pressure of the outside 
atmosphere. This period of time will be sufi 
ciently long for the normal purposes to which 
the liquid stream will be put and therefore in 
the present specification the term “continuous" 
is applied to Such delivery and to the device itself 
although it is recognized that a point will ulti 
mately be reached at which the flow of liquid will 
cease. Normally the desired stopping point will 
be prior to the stopping of the liquid stream by 
equalization of pressure. Where this occurs the 
Valve Stem f) is lifted thus allowing air under 
pressure to escape through the pressure tube 5. 
This Sudden equalization of pressure serves to 
Stop immediately the flow of liquid in delivery 
tube 2. 

In the use of the alternative form of the inven 
tion shown in Fig.2 it is not necessary to manipu 
late manually the valve element 9 at the start 
of the Operation since air may be blown through 
the pressure tube 5 and the lower branch 7 past 
the valve element 9 by overcoming the slight 
tension produced on valve element 9 by the 
Spring 24. It is thus only necessary to blow 
through pressure tube 5 until such time as a 
fluid Stream emerges from delivery tube 2. At 
this point the blowing may be discontinued which 
Will result in the immediate seating of the valve 
9 in response to the action of spring 24 on the 

valve stem. 20. This will leave a positive pressure 
Within flask which will act to produce the de 
sired stream of liquid as described above. When 
it is desired to interrupt the flow of the stream 
of liquid thus produced it is only necessary to de 
preSS the control cap 23 which will result in the 
disengagement of valve element 9 from valve 
Seat 8 with a consequent release of pressure 
through the pressure tube í5. This will have the 
effect of immediately shutting off the liquid 
stream emerging through delivery tube f2. 

In the use of the alternative form shown in 
Figs. 4, 5, and 6 the control surface 42 is posi 
tioned above the thumb position of the user of 
the device. It is thus possible to disengage 
valve element 40 from valve seat 4 by a slight 
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upward pressure of the thumb on control surface 
42. Air under pressure is then applied by blow 
ing into pressure tube 36. Continued pressure 
and therefore continued liquid flow is achieved 
by removing the pressure from control surface 
42 thus allowing the rubber band 48 to cause 
Valve element 40 to engage valve seat 4. The 
continuous flow from delivery tip 34 may be in 
Stantly discontinued by a re-application of pres 
Sure upwardly on the control surface 42. Since 
the control Surface 42 is positioned just above 
the normal thumb position, the operation as de 
Scribed above may be carried out entirely with 
One hand leaving the other hand free. This is of 
particular advantage where the present inven 
tion is used in connection with a chemical wash 
bottle. 

It will be seen that the device of the present 
invention has the great advantage of simplicity 
of Construction thus making it possible to use a 
large Variety of suitable materials. For instance, 
in the use of corrosive liquids all of the separate 
elements coming in contact with the contents of 
the flask may be made of glass. It is also pos 
Sible to dispense entirely with the use of rubber. 
The invention also provides a great advantage 
in ease and simplicity of operation particularly 
in the operation of the means for discontinuing 
the stream of liquid easily and promptly. This 
is of great importance in the use of this device 
in connection with chemical wash bottles since 
the operator must be free to operate the wash 
bottle with one hand and at the same time must 
have positive and quickly accessible means for 
discontinuing the liquid stream at Will with the 
same hand. 
While I have shown and described two pre 

ferred embodiments of the present invention it 
Will be understood that the device as Shown may 
be modified without departing from the spirit or 
scope of the invention. 

Having thus described my invention, I claim: 
A chemical wash bottle and a fluid delivery 

attachment therefor comprising a closure ele 
ment having openings therein, a delivery tube 
extending downwardly through one of said 
openings and terminating near the bottom of 
the wash bottle, a combined pressure and pres 
Sure-exhaust tube extending through another of 
said openings and terminating above the lower 
end of said delivery tube said pressure tube hav 
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ing a vertical extension with an upper opening 
closed to the atmosphere and a laterally extend 
ing branch open to the atmosphere, a valve seat 
positioned in said preSSure tube below the point 
at which said tube branches, a valve member en 
gaging Said Seat having a manually operable rod 
extending upwardly through said vertical exten 
Sion, and closure means for Said Wertical eXten 
Sion arranged to permit operation of Said Walve 
rod while maintaining the upper opening of Said 
vertical extension Substantially closed to the 
atmosphere. 

NORMAN F. FLOYD, 
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