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REAGENT MIXING APPARATUS 

BACKGROUND OF THE INVENTION 

In the art of automatic chemical analyzing apparatus, 
a plurality of reaction tubes passing through the appa 
ratus is required to have the sample solutions mixed at 
some time during the passage. Mixing is best accom 
plished by injecting a stream of bubbles in the sample 
solutions. 
The problems involved include not disturbing the po 

sition of the tubes by raising or rocking or agitating the 
same so that the transport apparatus can be of simple 
construction, avoiding a complex air injection appara 
tus for efficacy and economy and preventing the inter 
contamination between the sample solutions in the re 
spective reaction tubes. 
The invention accomplishes the solution of these 

problems in a novel and simpli?ed manner. Other ad 
vantages of the invention will be obvious from the spec 
i?cation which follows. 

SUMMARY’ OF THE INVENTION 
The apparatus of the invention has a cylindrical 

member with a reciprocable piston on its interior. The 
upper end of the cylinder has a port above the piston 
and the lower end of the cylinder is also ported below 
the piston. A hollow probe is connected to the bottom 
of the piston and a central constricted passageway per 
mits the probe to be extended from and retracted into 
the cylinder. The constricted passageway is of a diame 
ter slightly larger than the outer diameter of the probe 
so that air may escape around the probe in a curtain 
under certain circumstances. The interior of the cylin 
der has a gallery connected with the lower port below 
the piston and through which the probe extends and in 
addition connected with the constricted passageway. 
Air applied under pressure to the top port will drive 

the piston downwardly to cause the probe to extend 
into a reaction tube and at the same time eject bubbles 
of air. Thereafter, air admitted to the bottom port will 
pass into the gallery, raise the piston and retract the 
probe while at the same time forcing a curtain of air out 
the restricted passageway and thereby wiping the probe 
while it is being retracted. _ 
Magnetic means hold the piston in its upper position 

with the probe retracted. ' 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a median sectional view through apparatus 
constructed in‘ accordance with the invention showing 
the environment in which it will be used and showing 
diagrammatically apparatus for operating the same; 
and 
FIG. 2 is a chart used to explain the operation of the 

apparatus of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The reference character 10 designates the apparatus 
of the invention, the same being mounted in the dispo 
sition shown to some suitable support (not shown) 
spaced above a line of reaction tubes 12 moving along 
a conveyor 14. Each tube has a sample solution 16 
therein which is to be mixed without disturbing the 
tubes 12 or interfering with their movement. Each tube 
is adapted to be stopped in its travel for a short time 
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2 
under the apparatus 10 and have its sample solution 
mixed thereat. 
The apparatus 10 comprises a cylinder 18 having a 

closure 20 at its upper end providing a port 21 con 
nected by the conduit 22 at the point A to a pneumatic 
line leading to a suitable valve 24. The valve 24 enables 
the conduit 22 to be connected to a source of pressure 
26 or to be closed off. The lower end of the cylinder 18 
has a lateral port 30 connected by the conduit 32 at the 
point B to a pneumatic line leading to the valve 24 and 
capable of being vented as at 34 or connected to the 
source of pressure 26. The cylinder has a free piston 36 
reciprocable therewithin, and a central hollow probe 
38 connects with the piston 36 in such a manner that 
its upper end 40 opens above the piston. The lower end 
or tip 44 of the hollow probe 38 may extend out of the 
cylinder 18 by way of the conical plug 42 as shown in 
the drawing, or may be retracted! when the piston 36 
moves upward, at which latter time the tip 44 will be 
located at the point 46 shown in {broken lines. 
The port 30 opens into a gallery 48 formed in the 

plug 42 and connecting with an axial passageway 50 
slightly larger in diameter than the outer diameter of 
the probe 38. 

Preferably, the upper end of the piston 36 carries a 
magnetic disc 52 adapted to cooperate with the lower 
surface of the closure 20 magnetically so that at the 
upper end of the piston stroke, the piston 36 will tend 
to remain adhered to the plug 20 .as shown by the bro 
ken line outline at 36’. The material of plug 20 and disc 
52 may be any suitable substance which can be perma 
nently magnetized such as rubber with iron powder 
mixed therein. ‘ 

In operation, as shown in the chart of FIG. 2, assume 
that the piston 36 is at the top of its stroke and the 
probe is fully retracted. A reaction tube 12 moves into 
the position shown directly below the device 10. 
Through a suitable programming device 54, the valve 
24 is caused to provide the connections designated step 
1. Air pressure is applied to the port 21 and the port 30 
is vented to the atmosphere. Air entering the upper end 
of the cylinder 18 forces the piston 36 to leave its mag 
netic adherence to plug 20 and drives the piston 36 
downwardly extending the probe 33 into the sample so 
lution 16 of the tube 12. Continued application of pres 
sure causes bubblesshown at 56 to pass out the end 44 
which may be suitably restricted by a choke 58 to 
achieve the desired size of bubbles. After a short period 
of time, at which the step 2 occurs, with the connection 
to port 30 being either closed or vented, step 3 occurs. 

In step 3, the valve 24 is operated to close conduit 22 
so that the port 21 is closed and the conduit 32 is con 
nected to pressure source 26 so that pressure is applied 
to the port30. Air entering the gallery 48 exerts pres~ 
sure against the bottom of the piston 36 raising it and 
starting to retract the probe 38 from the sample solu 
tion 16. Since the port 21 is closed, air captured within 
the cylinder will escape to the opening 40 and pass 
down the interior of the probe 38 to clear its interior 
and bubble out of the solution while the probe is mov 
ing. Also, air passes down from the gallery 48 through 
the passageway 50 surrounding the exterior of the 
probe 38 with a curtain of air at high pressure and 
blowing the moisture off the surface of the probe so 
that when it is fully retracted it is dry. At this time, the 
piston 36 is in position 36’ poised for the next cycle. 
This is step 4 with both parts vented. 



3 
The ability to retract the probe 38 enables the bot 

tom end of the plug 42 to be positioned closely to the 
upper ends of the passing reaction tubes 12. Space is 
conserved thereby. The probe 38 is preferably made of 
soft plastic so that it is light in weight and so that any 
failure of synchronization of its operation with the 
movement of the conveyor 14 will not result in jam 
ming or breakage. 
The valve 24 may comprise a plurality of valves to ac 

complish the desired connections. 
Modifications in the structure and programming and 

the valving sequence and arrangement can be made 
without departing from the spirit or scope of the inven 
tion as defined in the appended claims. 
What it is desired to secure by Letters Patent of the 

United States is: 
I claim: 
1. A reagent mixing apparatus comprising: 
A. a cylinder adapted to be poised over a moving line 
of reaction tubes with the upper ends of the tubes 
passing close to the bottom end of the cylinder, 
said cylinder having an upper port and a lower 
port, 

B. a piston reciprocable in the cylinder between the 
ports and having a hollow probe secured to the bot 
tom end thereof with the probe having its upper 
end opening to the top of the piston, 

C. means closing off the top of said cylinder but for 
said upper port, 

D. means closing off the bottom end of the cylinder 
but having a central axially extending passageway 
through which the probe may be extended from 
and retracted into the cylinder, 

E. a chamber formed within the cylinder below the 
piston at the bottom end of its stroke, connected 
with the lower port and being constructed and ar 
ranged to divide any air introduced through said 
lower port to raise the piston and retract the probe 
while at the same time blowing air through the cen 
tral passageway around the periphery of the probe 
while it is being retracted, 

F. the upper port adapted to be connected to a 
source of air pressure so that when such air pres 
sure is applied thereto the piston will be driven 
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4 
downwardly and extend the probe out of the bot 
tom end of the cylinder while at the same time air 
will be passed through the probe and out the bot 
tom end thereof, and 

G. means for retaining the piston at the upper end of 
its stroke when no air is being introduced to the 
upper port. _ 

2. Apparatus as claimed in claim 1 in which the clos 
ing off means comprise a plug in the bottom end of the 
cylinder and the chamber and axially extending pas 
sageway are formed in the plug. 

3. Apparatus as claimed in claim 2 in which the 
chamber comprises a gallery coaxial with the passage 
way and having a diameter greater than said passage 
way, the lower end of the chamber being connected 
with said passageway so that the probe extends through 
the center of the gallery while the upper end of the gal 
lery opens to the bottom of the piston. 

4. Apparatus as claimed in claim 3 in which the lower 
port opens in a lateral wall of said gallery. 

5. Apparatus as claimed in claim 1 in which said re 
taining means comprise magnetically adherable struc 
tures on at least the facing surfaces of the means clos 
ing off the top of the cylinder and the upper part of the 
piston. ' 

6. Apparatus as claimed in claim 1 in which the probe 
is formed of tubing of soft plastic material. 

7. Apparatus as claimed in claim 1 in which the probe 
has a substantially larger internal diameter throughout 
its major extent than it has at its lower end. 

8. Apparatus as claimed in claim 2 in which the 
means closing off the top of the cylinder comprises a 
closure and the upper port comprises a conduit extend 
ing through the closure coaxially therewith. 

9. The combination of the apparatus of claim 1 with 
a source of air pressure, venting means and valve 
means including connections to said ports and control 
means for connecting said upper port to said source of 
pressure when said lower port is vented, for thereafter 
connecting the lower port to said source of pressure 
when said upper port is closed and thereafter venting 
both said ports. ‘ 

* * * * * 


