
April 8, 1969 E. J. POETRAS 3,437,242 
FLUID STORING, MIXING AND DISPENSING APPARATUS 

Fied Nov. 2, 1966 w Sheet f of 2 

SE % 

O 

Fig. I. Callard/Abitras 
: AV/AMV72e. 

" -- e. 26-fa-2 
477OAM/4 

  

      

  

  



3,437,242 E. J. POTRAS 

FLUID STORING MIXING AND DISPENSING APPARATUS 

April 8, 1969 

2 of 2 Sheet Filed Nov. 2, 1966 

STTNo.. S(RN), No.8 22 

/ 

% % % 

M/VAW7a. 
a-ha-2 
a772eMay 

cazard/bitras 
Asy 9-e- a. 

  

  

  

  

  

  

  

  



United States Patent Office 3,437,242 
Patented Apr. 8, 1969 

1. 

3,437,242 
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ABSTRACT OF THE DISCLOSURE 
A fluid dispenser with separate, fluid filled containers 

and a piston actuated by relative movement between the 
containers to produce fluid flow through an opened seal 
joining the separate containers. 

exam....mm. 

This invention relates generally to a mixing and dis 
pensing container for individually storing, mixing and dis 
pensing a plurality of fluid ingredients. 
There exist many applications wherein two or more rel 

atively inert individual fluid ingredients are combined to 
form an activated mixture. Typical examples are the com 
binations of liquid polymer base materials such as 
epoxies, polyurethanes, silicones, etc., with a suitable cata 
lyst to form a hard setting fluid mixture useful in a wide 
variety of adhesive and sealant applications. One very de 
sirable application of this type is disclosed in the appli 
cant's co-pending U.S. application Ser. No. 594,525 filed 
Nov. 15, 1966 and entitled, "Dispensing Method and 
Apparatus.' 
The mixing and use of such plural ingredients is some 

what complicated by a number of inherent factors. For 
example, since the activated plural ingredients generally 
harden rapidly it is necessary that they be intermixed and 
utilized promptly after combination. Also, the ingredients 
generally must be isolated not only from each other but 
also from the atmosphere both before and during the mix 
ing process. In addition, the required very thorough inter 
mixing of the ingredients is made more difficult by the fact 
that the catalyst normally comprises only a small fraction 
of the total fluid volume involved. For these reasons it 
is desirable to have a unitary container in which the plural 
ingredients first can be separately stored and then thor 
oughly mixed before discharge and use. Several container 
devices of this type have been developed with one typical 
example disclosed in U.S. Patent No. 3,144,966. All these 
prior devices, however, have been relatively complicated 
in their operation. 
The object of this invention, therefore, is to provide 

an improved container assembly which separately stores 
plural fluid ingredients and can be operated in an ex 
tremely simple manner to produce thorough intermixing 
of the ingredients and discharge of the mixture. 
One feature of this invention is the provision of a dis 

penser unit having relatively movable containers, each 
containing a separate fluid ingredient, and including a 
pressure mechanism which causes fluid ingredient flow 
through an opened sea between the containers in re 
sponse to relative movement therebetween. This device 
permits isolated storage of plural fluid ingredients and 
automatically induces combination and activation of the 
ingredients in response to relative movement between the 
plural containers. 

Another feature of this invention is the provision of a 
dispenser unit of the above featured type wherein the pres 
sure mechanism exerts a pressure on an inner container's 
fluid content causing expulsion thereof through an open 
seal surrounded by the fluid content of an outer container. 

Another feature of this invention is the provision of a 
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2 
dispenser unit of the above featured types wherein the 
containers are formed by coaxial, hollow cylinders 
adapted for axial relative movement thereby providing a 
compact, easily handled device. 

Another feature of this invention is the provision of a 
dispenser unit of the above featured types wherein the 
pressure mechanism includes within the inner cylinder a 
mixing piston operatively connected to the outer cylinder 
by a retainer element which produces relative movement 
between the mixing piston and the inner cylinder during 
movement of the inner cylinder relative to the outer cyl 
inder. The relative movement of the mixing piston pro 
duces the expelling pressure on the fluid content of the 
inner cylinder. 

Another feature of this invention is the provision of a 
dispenser unit of the above featured types wherein the in 
ner cylinder has at one end an openable Seal which passes 
through the entire fluid column length of the outer cylin 
der during a withdrawal therefrom of the fully enclosed 
inner cylinder. This arrangement insures a complete lon 
gitudinal distribution of the inner cylinder's fluid content 
into the outer cylinder's fluid content during the with 
drawal operation. 

Another feature of this invention is the provision of a 
dispenser unit of the above featured types wherein the 
openable seal includes in the inner cylinder a plurality of 
radially directed openings which insure a uniform lateral 
distribution of the inner cylinder's fluid content during the 
withdrawal operation. 
Another feature of this invention is the provision of a 

dispenser unit of the above featured types wherein the 
retainer element includes a free rod having an outer end 
rigidly connected to the outer cylinder and extending from 
the mixing piston out of the inner cylinder a distance at 
least as great as the column length of the fluid ingredient 
contained within the inner cylinder. This arrangement per 
mits between the inner and outer cylinders sufficient rela 
tive movement to insure pressure discharge by the mixing 
piston of the entire inner cylinder's fluid content. 

Another feature of this invention is the provision of a 
dispenser unit of the next above featured type wherein the 
retainer element includes a flexible wire passing through 
the inner cylinder and attached to the outer cylinder and 
the mixing piston. The flexible wire causes movement of 
the mixing piston through the inner cylinder in response 
to withdrawal thereof from the outer cylinder. 

Another feature of this invention is the provision of 
a dispenser device of the above featured types wherein 
the openable seal consists of a sealing plug positioned in 
the inner cylindrical container between its fluid content 
and the plurality of radially disposed openings therein. 
This sealing plug is automatically dislodged into an open 
position in response to the fluid pressure produced by 
relative movement between the mixing piston and inner 
cylinder. 

Another feature of this invention is the provision of a 
dispenser unit of the above featured types wherein the 
outer cylinder possesses an openable discharge orifice and 
encloses a discharge piston adapted for movement to dis 
charge its fluid content through the opened discharge 
orifice. 

Another feature of this invention is the provision of a 
dispenser unit of the above featured types wherein the dis 
charge piston is attached to for movement with the inner 
cylinder and includes mixing apertures which allow pas 
sage of the fluid content of the outer cylinder during move 
ment therethrough of the discharge piston and including a 
closure disc also supported by the inner cylinder and oper 
able to close the mixing apertures so as to permit a fluid 
pressure discharge stroke by the discharge piston. 
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Another feature of this invention is the provision of a 
dispenser unit of the above featured type wherein the dis 
charge piston is rotatably mounted on the inner cylinder 
So as to be movable thereon into closure contact with 
the fixed closure disc. 
Another feature of this invention is the provision of a 

dispenser unit of the next above featured type wherein 
the closure disc is freely supported for axial movement on 
the inner cylinder so as to be automatically actuated into 
a closed position by the fluid pressure in the outer cylinder. 
These and other objects and features of the present in 

vention will become more apparent upon a perusal of the 
following specification taken in conjunction with the ac 
companying drawing wherein: 

FIG. 1 is a schematic cross-sectional drawing illustrat 
ing a preferred embodiment of the invention; 
FIG. 2 is a top view of the embodiment shown in 

FIG. 1; 
FIG. 3 is a cross-sectional view taken along the lines 

3-3 of FIG. 1; 
FIG. 4 is a partial schematic illustration of the FIG. 

1 embodiment with the discharge piston in the actuated 
position; 

FIG. 5 is a partial schematic view of another invention 
embodiment with a modified discharge piston; and 

FIG. 6 is a schematic cross-sectional drawing of another 
preferred embodiment of the invention. 

Referring now to FIGS. 1-4, there is shown the dis 
penser 11 including the hollow cylindrical outer container 
12 enclosing the hollow cylindrical and coaxially aligned, 
inner cylindrical container 13. The inner and outer con 
tainer tubes 12 and 13, preferably formed of a suitable 
transparent plastic material, define compartments for stor 
ing fluid ingredients 14 and 15. Typically, the outer fluid 
ingredient 14 would be a polymer material such as a fluid 
epoxy and the inner fluid ingredient 15 would be a suit 
able catalyst therefor. Fashioned in one end of the outer 
tube 12 is the spout 16 adapted for severance to provide. 
a discharge orifice. The other end of the outer tube 12 is 
Sealed by the cover plate 17 having a central aperture 
slidably sealed to the outer surface of the inner tube 13. 

Located in a discharge end of the inner tube 13 are the 
plurality of radially directed fluid communication open 
ings 21 which are isolated from the fluid ingredient 15 
by the cylindrical sealing plug 22. Rotatably supported by 
exterior threads on the inner tube 13 is the circular dis 
charge piston 23 having the plurality of uniformly spaced 
mixing apertures 24. The flexible closure disc 25 is fixed 
to the lower end of the inner tube 13 and is axially spaced 
from the discharge piston 23. 
The pressure producing retainer mechanism 31 includes 

the bail 32 having ends 33 retained by recesses in the 
outer tube 12. The retainer 31 also includes the piston rod 
34 which projects into the inner tube 13 for engagement 
with the slidably fitted, mixing piston plug 35. Retained 
within the restricted slot 36 at the other end of the piston 
rod 34 is the arch 37 of the bail 32. During shipment of 
the dispenser 11, the piston rod 34 is preferably removed 
and the bail 32 pivoted into a retracted position adjacent 
the outer tube 12. 
To operate, the rod 34 is inserted in the tube 13 and 

utilized to push the piston 35 downwardly until indicating 
notch 41 is flush with the top surface of handle 43 (as 
shown in FIG. 1). This forces plug 22 from its sealed 
shipping position (shown dotted) to its open position be 
low openings 21. Next the bail is pivoted to its upper po 
sition with the arch 37 secured in the notch 36. During 
movement into its upper position the legs of the bail 32 
are sprung outward slightly by the outer edges of the 
operating handle 43 before snapping into the slots 44. The 
user then pulls upon the handle 43 with one hand while 
holding the outer tube 12 with the other. As the handle 
moves upwardly on the piston rod 34 and the legs of the 
bail 32, the attached inner tube 13 is withdrawn from the 
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4 
outer tube 12 through the central aperture in the cover 
plate 17. However, the rigidly supported piston rod 34 pre 
vents movement of the mixing piston 35 which exerts pres 
sure against the fluid ingredient 15. The force generated 
by this pressure dislodges the sealing plug 22 downwardly 
to a position below the fluid communication openings 21 
thereby allowing expulsion therethrough of the fluid in 
gredient 15. This relative movement of the various parts 
is illustrated by dotted lines in FIG. 1. 

Thus, during an entire upward stroke of the inner tube 
13, the fluid ingredient 15 will be forcibly expelled through 
the communication openings 21 providing a complete 
axial distribution with the fluid ingredient 14. Further 
intermixing of the ingredients 14 and 15 is accomplished 
by the required passage of the combined ingredients 
through the mixing apertures 24 and around the periph 
ery of the disc 25. Additional intermixing of the ingredi 
ents 14 and 15 can be obtained in the same manner by 
producing any desired number of reciprocal strokes with 
the handle 43. As shown in FIG. 1, there is provided in 
the outer tube 12 a fluid free space which accommodates 
the expelled fluid 15 during subsequent downward mixing 
strokes by the piston 22. 

After thorough mixing of the ingredients and upon 
completion of an upward stroke by the handle 43, the 
bail 32 is again pivoted into its retracted position. This 
permits rotation of the handle 43 and the attached inner 
tube 13. However, rotation of the discharge piston 23 is 
prevented by the pin 45 which has been positioned within 
one of the mixing apertures 24. Accordingly, the inner 
tube 13 moves upwardly through the discharge piston 23 
until engagement thereof with the flexible disc 25 which 
closes the mixing apertures 24 (as shown in FIG. 4). 
The user then punctures the weakened cover portion of 
cover plate 17 formed by the recess 46 and snips off the 
end of the spout 16 to provide a discharge orifice in the 
outer tube 12. The next downward stroke of the handle 
43 will effect discharge of the combined fluid ingredients 
14 and 15 which are prevented from flowing through the 
mixing apertures 24 by the closure disc 25. Drawing of 
a vacuum behind the discharge piston 23 is prevented by 
the vent opening pierced in the recess 46. 

FIG. 5 shows another embodiment of the invention with 
a modified discharge piston 47 fixed to the inner tube 
13a. Projecting from the bottom surface of the discharge 
piston 47 are the shouldered pins 49 which extends 
through guide apertures in the flexible disc 48. This 
mounting permits axial movement of the flexible disc 48 
relative to the discharge piston 47. 
The operation of the embodiment shown in FIG. 5 is 

basically the same as that described above in connection 
with the embodiment shown in FIGS. 1-4. However, in 
this case the flexible disc 48 will automatically close the 
mixing apertures 24a during a downward stroke of the 
discharge piston 47. The pressure exerted by the inter 
mixed fluid ingredients 14 and 15 against the underside 
of the disc 48 forces it upwardly on the support pins 49 
into contact with the discharge piston 47. Thus, the dis 
charge piston 47 functions as a mixing mechanism during 
the initial fluid expulsion stroke of the inner tube 13 and, 
without any required manual adjustment, as a discharge 
piston during the initial down stroke thereof. It will be 
noted, however, that additional mixing of the fluid ingre 
dients 14 and 15 by reciprocal movement of the piston 
47 is not possible with this embodiment. Therefore, the 
embodiment is preferred for use with ingredients which 
can be thoroughly intermixed during the initial expulsion 
stroke of the inner tube 13. 

FIG. 6 shows another preferred embodiment of the 
invention having generally the same elements shown in 
the embodiment of FIG. 1 except that the pressure mech 
anism 31 is replaced by the limp wire 53. As shown, the 
Wire 53 is secured to the bottom wall of the outer tube 
12b, passes through a restricted central opening in the 
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sealing plug 52 and is secured to the mixing piston plug 
51. 

Operation of this embodiment is basically the same as 
that described above in connection with FIG. 1 except 
that the requirement for positioning the bail 32 and piston 
rod 34 is eliminated. Here, upon an upward stroke of the 
handle 43b and attached inner tube 13b, a pressure is 
exerted on the fluid ingredient 15b by the mixing piston 
51 which is restrained from movement by the wire 53, 
Accordingly, the sealing plug 52 will be forced to slide 
downwardly on the wire 53 opening the fluid communica 
tion openings 21b. Expulsion of the fluid ingredient 15b 
into the fluid ingredient 14b and intermixing thereof then 
precedes in the manner described above. 

After thorough mixing of the ingredients and with the 
handle 43b in its uppermost position the flexible disc 25b 
is rotated upwardly into contact with the discharge pis 
ton 23b to seal the mixing apertures 24b. The subsequent 
down stroke of the handle 43b will cause discharge of 
the mixed ingredients through the off-center spout 54 
which has been cut open. The limp wire 53, of course, 
offers no resistance to movement of the piston 23b dur 
ing its mixing and final discharge strokes. 

In a slight modification, the sealing plug 52 can be 
located in a normal sealed position directly over the open 
ings 21b. In this way, exposure of openings 21b and expul 
sion of fluid ingredient 15b can begin earlier in the up 
ward stroke of the handle 43b. For such an arrangement, 
it can be desirable to provide in the outer surface of the 
sealing plug 52 an annular recess (not shown) located 
adjacent the openings 21b with the plug in a sealed posi 
tion. The recess would inhibit, during the device's inac 
tive period, possible cold-flow of the plug material into 
the openings 21b which flow could render dislodgment 
of the plug more difficult. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is, therefore, to be understood that within the 
scope of the appended claims the invention may be prac 
ticed otherwise than as specifically described. 
What is claimed is: 
1. A mixing apparatus having separate compartments 

for storing at least two fluid ingredients and operable to 
uniformly produce intermixing of the ingredients com 
prising; an outer container containing one of said ingre 
dients, an inner container containing another of said in 
gredients, said inner container adapted for at least partial 
enclosure by said outer container and for movement rel 
ative thereto, seal means adapted for opening to permit 
fluid ingredient communication between said inner and 
outer containers, and pressure means adapted to produce 
fluid ingredient flow between said inner and outer con 
tainers in response to relative movement therebetween. 

2. A dispenser apparatus according to claim 1 wherein 
said seal means seals at least one fluid communication 
opening located at a discharge end of said inner container 
and said pressure means is adapted to exert a pressure on 
the fluid ingredient content of said inner container. 

3. A dispenser apparatus according to claim 2 wherein 
said pressure means comprises a mixing piston means posi 
tioned within said inner container and adapted for move 
ment relative thereto, and retainer means extending be 
tween said outer container and said piston means and 
adapted to produce relative movement between said mix 
ing piston means and said inner container during move 
ment of said inner container relative to said outer con 
tainer. 

4. A dispenser apparatus according to claim 3 wherein 
said inner and outer containers comprise a pair of substan 
tially coaxially aligned hollow cylinders adapted for axial 
relative movement. 

5. A dispenser apparatus according to claim 4 wherein 
said discharge end is located within said outer cylindrical 
container adjacent one end thereof, said mixing piston 
means is located in the end of said inner cylindrical con 
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6 
tainer opposite said discharge end, and said inner cylindri 
cal container is adapted for withdrawal from said outer 
cylindrical container so as to produce movement of said 
discharge end through substantially the entire inner length 
of said outer cylindrical container. 

6. A dispenser apparatus according to claim 5 wherein 
said retainer means comprises a piston rod having an 
outer end connected to said outer cylindrical container 
and extending out of said inner cylindrical container a 
distance at least as great as the length of the fluid ingre 
dient column contained within said inner cylindrical con 
tainer. 

7. A dispenser apparatus according to claim 6 wherein 
said discharge end of said inner cylindrical container 
possesses a plurality of radially directed fluid communica 
tion openings. 

8. A dispenser apparatus according to claim 7, where 
in, said seal means comprises a sealing plug positioned 
in said inner cylindrical container between said fluid com 
munication openings and said fluid ingredient within said 
inner container. 

9. A dispenser apparatus according to claim 5 wherein 
said retainer means comprises a flexible securing means 
attached to said piston means and said outer cylindrical 
container and passing through said inner cylindrical con 
tainer. 

10. A dispenser apparatus according to claim 9 where 
in said discharge end of said inner cylindrical container 
possesses a plurality of radially directed fluid communica 
tion openings. 

11. A dispenser apparatus according to claim 10 where 
in said seal means comprises a sealing plug positioned in 
said inner container between said fluid communication 
openings and said fluid ingredient within the inner con 
tainer. 

12. A dispenser apparatus according to claim 5 where 
in said outer container possesses an openable discharge 
orifice and including a discharge piston positioned and 
adapted for movement within said outer container so as to 
expel the fluid ingredient content out of said discharge 
orifice. 

13. A dispenser apparatus according to claim 12 where 
in said discharge piston is attached to the discharge end 
of said inner container and has mixing apertures adapted 
to pass fluid ingredient during movement of said discharge 
piston within said outer container, and including closure 
means adapted upon actuation to close said mixing aper 
tures. 

14. A dispenser apparatus according to claim 13 where 
in said discharge piston is rotatably attached to said inner 
container and said closure means comprises a disc means 
fixedly secured to said inner container and adapted to 
close said mixing apertures upon rotation of said inner 
container. 

15. A dispenser apparatus according to claim 14 where 
in said retainer means comprises a piston rod having an 
outer end connected to said outer cylindrical container 
and extending out of said inner cylindrical container a 
distance at least as great as the length of the fluid ingre 
dient column contained within said inner cylindrical con 
tainer. 

16. A dispenser apparatus according to claim 15 where 
in said discharge end of said inner cylindrical container 
possesses a plurality of radially directed fluid communica 
tion openings. 

17. A dispenser apparatus according to claim 16 where 
in, said seal means comprises a sealing plug positioned in 
said inner cylindrical container between said fluid com 
munication openings and said fluid ingredient within said 
inner container. 

18. A dispenser apparatus according to claim 14 where 
in said retainer means comprises a flexible securing means 
attached to said piston means and said outer cylindrical 
container and passing through said inner cylindrical con 
tainer. 
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19. A dispenser apparatus according to claim 18 where 
in said discharge end of said inner cylindrical container 
possesses a plurality of radially directed fluid communi 
cation openings. 

20. A dispenser apparatus according to claim 19 where 
in said seal means comprises a sealing plug positioned in 
said inner container between said fluid communication 
openings and said fluid ingredient within the inner con 
tainer. 

21. A dispenser apparatus according to claim 20 in 
cluding an openable vent orifice defined by said outer con 
tainer and positioned on the side of said discharge piston 
opposite said discharge orifice. 

22. A dispenser apparatus according to claim 13 where 
in said closure means comprises a disc supported by said 
inner container and adapted for free axial movement rela 

O 

5 

8 
tive thereto so as to automatically close said mixing aper 
tures upon discharge movement of said discharge piston. 
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