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[57] ABSTRACT 

A single dose dispensing device for aspirating a prod- _ 
uct located in a replaceable container by means of 
compressed air is disclosed. The device includes a pis 
ton-cylinder assemblyhaving a movable member and 
a ?xed member and has a compressed air flow path ' 
therethrough with an aperture at the free end of the 
fixed member. A product dispensing member, also 
having a compressed air flow path therethrough is 
connected to the piston-cylinder assembly, the respec- ‘ 
tive compressed air?ow paths being in communica 
tion with one another. The dispensing member further 
includes a product storing chamber and anaspirating 
means in communication with both the product stor 
ing chamber and the compressed air ?ow path. A dia 
phragm member normally blocks the compressed vair 
?ow path and is adapted to open when the movable 
member substantially completes a compression stroke, ' 
thus allowing product to be dispensed by means of 
compressed air. ' 

10 Claims, 2 Drawing Figures 
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SINGLE DOSE, REPLACEABLE SUPPLY AIR 
PRESSURE OPERATED DISPENSER 

BACKGROUND OF THE DEVICE 

1. Field of the Invention 
The invention relates to a dispenser and particularly 

to a device for dispensing a single dose of material pref 
erably powder, by means of aspiration using com 
pressed air, and in which the supply of dispensed mate 
rial is readily replaceable. - 

2. Description of the Prior Art 
The art of dispensing material is highly developed. 

Recently there have been great advances in the art of 
dispensing materials by means of a compressed propel 
lant while keeping the material and propellant separate 
prior to dispensing. This is typi?ed by the recently de~ 
veloped so-called double aerosol type dispensers which 
are quite satisfactory, but nevertheless have some dis 
advantages, particularly where they must be made in 
small sizes. 
A most serious disadvantage arises from the fact that 

so-called aerosol propellants are used to dispense the 
material. When medicaments are dispensed from the 
inhaler type devices, these propellants are inhaled by. 
the user along with the medicament. It has recently 
been reported that ?uorocarbon propellants, e.g. Freon 
which is a commonly used propellant, may be highly 
toxic, and the same situation may be found to hold true 
for other propellants. Pharmaceutical marketers would 
thus prefer to have the product dispensed by air instead 
of the chemical vapor conventionally used as a propel 
lant. 
A further disadvantage of the prior art dispensing de 

vices is leakage of propellant from the propellant car— 
tridge during storage, which reduces the shelf life of the 
dispenser. Additionally, the problem of exactly match 
ing the amount of propellant with the amount of mate 
rial to be dispensed is often difficult because of leakage 
problem. Also because of'differences between the vari 
ous materials being dispensed a proper amount of pro 
pellant for the material will not suffice or will be in ex 
cess of that necessary for dispensing all of another_ma 
terial. In the ?rst instance, part of the product is wasted 
and in the second instance part of the propellant is 
wasted. 
A further disadvantage is that, with compressed gas 

type propellants when the propellant is running low, 
the. dispensing of the last of the material to be dis 
pensed can be carried out only at a very slow rate, as 
compared to when the dispenser is initially ?lled with 
propellant, when dispensing takes place rapidly. 
Many of these disadvantages could be overcome if, 

instead of using compressed conventional propellant 
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gases, air was used as a propellant and was compressed ' 
each time the dispensing operation was to be. carried 
out. Conventional squeeze bulb and piston-cylinder at 
omizers operate somewhat in this fashion bu have the 
serious drawback that the compression is carried out 
gradually, the amount of material dispensed being de 
pendent on how fast and with what force the squeeze 
bulb or'the piston-cylinder means is operated. They 
very often include a check valve at the delivery end of 
the cylinder, but this valve does not provide any signifi 
cant resistance to ?ow of compressed gas once the pis 
ton starts to move into the cylinder. v 
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A number of devices have recently been invented 

which use charges of compressed air which are pro 
duced at each actuation of the device. However, these 
devices tend to be somewhat complex and hence rather 
expensive to make. 
Technical progress would be achieved if there could ~ 

be provided a simply constructed device which would 
dispense single doses of product with air compressed as 
the device is actuated under the control of a very sim 
ple and easily made means, the parts of which device 
would be simple to mold in plastic, and which could 
have the product supply readily replaced. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
simple and compact single dose dispensing device hav 
ing a replaceable supply cartridge, which utilizes com 
pressed air for aspiration in a manner so as to overcome. 
all of the recited disadvantages of the prior art dispens 
ers. ' - 

It is further object of the present invention to provide 
a simple and compact single dose dispensing device 
having a replaceable supply cartridge which utilizes 
compressed air that is compressed as the dispensing 
takes place, but which releases the compressed air only 
after the pressure has built to a desired level. ' 

It is a still further object of the present invention to 
provide a simple and compact dispensing device which 
can be stored without loss of a propellant and without 
a product container, ' therefore having an unlimited 
shelf life, which can also be stored without fear of an 
explosion of a compressed propellant and which can be 
shipped in interstate commerce as a non-pressurized 
item, thereby eliminating the need for special packag 
ing and labeling. _ 

It is a still further object of the invention to provide 
a simple and compact single dose dispensing device 
having a replaceable supply cartridge, preferably for a 
powdered medicament, which has a positively operated 
simple diaphragm member in a compressed air?ow 
path between a piston and aspirating means. The dia 
phragm member seals the compressed air ?ow path 
when product is not being dispensed. . 
These objects are achieved by providing a dispensing 

device having a piston-cylinder assembly defining a 
compressed air flow path therethrough and having a 
piston slidable therein. A single dose, replaceable prod 
uct dispensing member having aspirating means is re 
movably connected to the piston-cylinder assmbly such 
that the aspirating means communicates with the com 
pressed air ?ow path therein. The product dispensing 
member has adiaphragm member operatively posi 
tioned across the compressed air ?ow path.'The piston 
cylinder assembly preferably has a cylinder around the 
compressed air flow path and has a piston slidable 
therein. A piston rod is connected to the piston for 
moving the piston into the cylinder. When the piston 1 
reaches substantially the inner end of the cylinder, the ‘ , 
diaphragm member and consequently the compressed 
air ?ow path opens, thus releasingthe compressed air 
'from the cylinder. The actuation‘ of the aspirating 
means in response to the compressed air causes the 
product to be dispensed. The dispensing member is 
then replaced by a full one. All of the parts of the de 
vice are easily molded in plastic and easily assembled. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

' FIG. 1' is a side view of the device constructed in ac 
cordance with a subject disclosure; 
FIG. 2 is a sectional elevation view of the device of 5 

FIG. 1 with the parts in the rest or non-dispensing posi 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring ?rst to FIG. 1, a side view of a con?gura 
tion of the subject invention is disclosed. A single dose, 
replaceable product dispensing member 10 is inserted 
within and retained by a dispenser l2 and operatively 
communicates therewith. The dispenser 12 has a piston 
which is operated by means of piston rod 18 to produce 
a compressed air supply which is fed to the product dis 
pensing member 10 for aspiration ofthe material, pref 
erably powder, contained in the member. 
Next, referring to FIG. 2, which discloses a cross sec 

tional elevation view of the device of FIG. 1, the com 
pressed air is generated by an air compressing piston 
cylinder means which may be a hollow cylinder 14 hav 
ing an aperture at one end and an aperture in the lateral 
surface of the cylinder at the opposite end thereof. A 
piston member 16 is slidably positioned within the cyl 
inder. l4 and the piston rod 18 is an extension thereof 
which extends through the end aperture of the cylinder 
14. The piston member 16 has a piston face 20, the pis 
ton being slidably retained within the cylinder by 
means of retaining cap 22. The cylinder further in 
cludes a partition member 24 having an aperture 26 
therein. A probe member 28 protrudes from the face 
20 of the piston in alignment with the aperture 26.‘ 
Compression ring 30 seals the piston head in its move 
ment within the cylinder 14 and a return spring 32 
within the cylinder normally urges the piston away 
from the partition member 24. The piston, the partition 
and the cylinder de?ne a chamber 34 for compressing 
air. 

Product dispensing member 10 is a sepa'rategreplace 
able body which is insertable through the ?rst lateral 
aperture in the cylinder as shown. The dispensing end 
of the member 10 has an outer annular channel 36 and 
an inner recessed region 38 having a central passage 
way 39 extending from the recessed region 38 and in 
tersecting a lateral opening 40 of a larger diameter 
which opens laterally out of the member 10. A Venturi 
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nozzle insert 42 is seated in the inner recessed region - 

50 
38 and an aperture cover 44 sits within the annular 
channel 36 and ?ts over the Venturi nozzle insert 42; 
an elongated extension 46 ?tting tightly against the pe 
ripheral wall 48 of the dispensing member 10. A tab 
seal 50 is provided over an aperture in the cover and 
the Venturi nozzle and is removed prior to operation of 
the device.'This tab seal insures that the product will 
not become contaminated and also prevents the unin 
tentional egress of product from the device. . 
The Venturi nozzle 42, cover 44 and member 10 de 

?ne a supply chamber 45 from which passages 47 open 
into the central passage of nozzle 42. Supply chamber 
45 can be ?lled by loading a preferably powdered prod 
uct through material supply passageway 52 which com 
municates with the supply chamber. A thumb knockout 
pin 54 may optionally be provided on the dispensing 
member. The cylinder 14 has a second lateral aperture 
56 through which extends the thumb knockout pin 54. 
An air tight seal 58 is provided over the back of mem 

6 . 

5 

4 
ber 10 to prevent leakage of compressed air, to seal the 
supply passageway 52, to protect the .product con 
tained in the supply chamber from contamination and 
to retain the product therein. ' 
The air flow path-which begins at the passageway 39 

is normally blocked by - solid, breakable diaphragm 
member 60 which is preferably seated in a recessed re 
gion of the dispensing member 10 in coaxial relation 
ship with ‘lateral opening 40. The diaphragm member 
may be constructed of paper, plastic or the like and ?ts 
snugly within the recess to block the compressed air 
flow path. The diaphragm member initially acts, in 
combination with the partition member 24, as an end 
of a compression chamber; the other end being formed - 
by the piston 16 which moves toward the partition 
member 24 in the compression'stroke. The diaphragm 
member is designed to prevent the passage of com 
pressed air into the product dispensing member 10 
until the piston substantially reaches the end of its com 
pression stroke at which time the probe member 28 ex 
tends through the aperture 26- into the lateral opening 
40 rupturing the diaphragm member. Obviously, the 
pressure of the compressed air which is supplied to the 
dispensing member is determined, inter alia, by the 
length of the probe member. Once the diaphragm 
member is broken, compressed air surges through pas- _ 
sageway 39 and into the Venturi ‘nozzle 42 and the ma 
terial in supply chamber 45 is aspirated therefrom and 
dispensed through theVenturi nozzle 42. 
Operation of the device is as follows: 
When pressure is exerted by the ?ngers of the user on 

the piston rod 18, air is compressed in the cylinder 14 
ahead of the piston face 20. The diaphragm member 60 
blocks the passage of air until the piston reaches the. 
end of its stroke, at which time the diaphragm member 
opens and the compressed air in the cylinder is sud 
denly released to ?ow through the compressed air flow 
path and the product dispensing member, causing aspi 
ration of the product as described above. 
The memberlO contains a single dose of‘product and . 

may be removed, for instanceby pressing the thumb . 
knockout pin 54, from the dispenser and a new capsule 
may be coupled thereto in preparatio’n'for the next dis 
pensing operation. The piston 16, upon release, returns 
to its initial position due to the force exerted by the 
spring 32. v . _ 

It will be seen that a simple diaphragm is provided in 
the replaceable member 10. instead , of there being a 
more complex valve and spring arrangement. All of the 
parts are easily molded of plastic, except for return 
spring 32, so that the device is easily and inexpensively 
manufactured.‘ ' v - 

It is thought that the invention and its advantages will 
be understood from the foregoing description, and it is 
apparent that various changes may be made in the 
form, construction and arrangement of the parts with 
out departing from the spirit and scope of the invention 
or sacri?cing its material advantages, the form herein 
before described and illustrated in the drawings being 
merely a preferred embodiment thereof. ' 

I claim: 
1. A single dose replaceable product supply dispens 

ing device comprising: I . v 

' a piston-cylinder means having a movable member 
and a ?xed member having a compressed air ?ow 
path therethrough with an aperture at thelend re 
mote from‘ said movable member; 
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a single dose replaceable product dispensing member 
having a product dispensing aperture and adapted 
to be operatively connected to said ?xed member 
and having a compressed air ?ow path there 
through, said ?ow path being operatively posi 
tioned relative to said compressed air flow path of 
said piston-cylinder means when said product dis 
pensing member is connected to said ?xed member 
for communication therebetween, said dispensing 
member further having a product supply chamber, 
and aspirating means in said compressed air ?ow 
path communicating with said product supply 
chamber for dispensing said product via said prod 
uct dispensing aperture; and 

a diaphragm member normally blocking the com~ 
pressed air flow path and adapted to open only 
when said movable member approaches thereto, 
during its compression stroke; 

whereby as said movable member moves toward said 
?xed member in a compression stroke, air is com 
pressed in the ?xed member, said diaphragm mem 
ber remaining closed until said movable member 
substantially reaches the endv of its compression 
stroke whereupon said diaphragm member opens, 
allowing compressed air to travel along said com 
pressed air ?ow path into said product dispensing 
member and through said aspirating means, prod 
uct being dispensed thereby. 

2. In the dispensing device of claim 1, said diaphragm 
' member being a solid breakable member and said de 
vice further comprising a perforating member posi 
tioned on and extending from said movable member 
toward said diaphragm member, the length of said per 
forating member being such that said diaphragm mem 
ber is ruptured near the end of the compression stroke 
of said movable member. 

3. The dispensing device of claim 2, wherein said 
product dispensing member has a peripheral recess 
about the compressed air ?ow path thereof, said dia 
phragm member being air tightly seated in said recess. 

4. In the dispensing device of claim 3, said cylinder 
further having an aperture in the lateral surface thereof 
and. said product dispensing member being insertable 
therethrough whereby said product dispensing member 
is operatively seated within said cylinder. 

5. The device of claim 4, wherein said aspirating 
means is a Venturi nozzle insert member in said com 
pressed air ?ow path and having lateral passages ex 
tending to said product containing chamber, said prod 
uct being aspirated by said compressed air ?ow through 
said nozzle and being dispensed through said nozzle. 

6. The device of claim 5, wherein said product dis‘ 
pensing member further comprises a thumb knockout 
pin extending from an end of said product dispensing 
member opposite said product dispensing aperture and 
said cylinder further having a second lateral aperture 
opposite said ?rst lateral aperture, said pin extending 
through said second lateral aperture. 

7. The device of claim 6, wherein said product dis 
pensing member further comprises an annular car 
tridge member having a substantially cylindrical shape, 
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6 
and having opposite ends, one end thereof having an 
outer annular channel and an inner recessed portion, 
said compressed air ?ow path extending from said re 
cessed portion to the lateral surface of said annular car 
tridge member, said Venturi nozzle insert being seated 
within said inner recessed portion, a cartridge cover 
having a central aperture and having an elongated por 
tion positioned within said outer annular channel, said 
central passage being positioned in alignment with said 
Venturi nozzle and said cartridge cover, said Venturi 
nozzle insert and said cartridge member end forming 
said product supply chamber. 

8. The device of claim 7, wherein said cartridge 
member further has a material ?lling passageway com 
municating with said product supply chamber and the 
opposite end of said cartridge member. ' 

9. The device of claim 8, further comprising a ?rst 
removable sealing member positioned over said Ven-' 
turi'nozzle for preventing contamination of the product 
contained therein and a second sealing member posi 
tioned over the opposite end of said member. 

10. A single dose replaceable product dispensing 
member for dispensing a product by means of com 
pressed air supplied by a dispensing device, comprising: 

a dispensing member body, one end thereof having 
an outer annular channel and an inner recessed 

portion, a ?rst aperture within said inner recessed 
portion, a second aperture through’ which com 
pressed air may be admitted to said dispensing 
member, a compressed air ?ow path between said 
?rst andsecond apertures, aspirating means com 
prised of a Venturi nozzle insert member having a 
central air passageway positioned within said inner 
recessed portion in operative alignment with said 
?rst aperture and receiving compressed air there 
from, said Venturi nozzle insert member further 
having lateral passageways extending from the cen 
tral air passageway to the periphery of a cover 
member having a central aperture positioned over , 
said one end of said dispensing member said cen 
tral aperture being in alignment with said Venturi 
nozzle insert member, said cover member, said 
Venturi nozzle insert member and said dispensing 
member body de?ning a product supply chamber, 
said product supply chamber communicating with 
the central passageway of said nozzle insert mem 
ber through said lateral passageways, and a mate 
rial ?lling passageway intersecting (said product 
supply chamber in said outer annular channel and 
intersecting an opposite end of said dispensing 
member whereby product may be supplied to said 
chamber and a diaphragm member normally block 
ing said compressed air-flow path and adpated to 
open when the pressure of said compressed air sup 

- plied to said dispensing member exceeds a prede 
termined value whereby compressedlair aspirates 
product as the compressed air passes through said 
Venturi nozzle ' member insert, product being 
thereby dispensed. 

* * * * * 


