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GEORGE w. HOPKINS, OF CLEVELAND, OHIO 
MIXINGAPPARATUs 

Application filed August 31, 1927. Serial No. 216,557. 
This invention relates to an apparatus for 

mixing solutions and has for its principal ob 
ject, the provision of an apparatus for thor oughly and efficiently mixing barium solution 
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internally coated by this opaque solution. 
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or the like used in connection with Roent 
genologists' work. . . . . . 

In the taking of X-rays and the like, it is 
customary to administer to the patient under 
observation an opaque drink, that is, opaque 
to the X-rays, which will afford a good con 
trast at the points in the digestive tract when 
The opaque solutions usually employed are 
barium, bismuth, etc., and are necessarily of 
much greater density than the water, malted 
milk, or other vehicle with which they are 
mixed to enable the patient to more easily 
swallow the mixture, and, as a result of the 
density of the barium, considerable agitation 
is required to obtain a thorough mixture. 
To insure that some of the barium will ad 

here to the tissues with which it comes in con 
tact, it is necessary to further employ some 
tenacious ingredient, such as acacia or other 
mucilaginous substance, which must be thor 
oughly mixed with the barium solution. So 
that a sufficient part of the mixture will cause 
a coating to be formed upon those portions of 
the digestive tract which it is desired to 
X-ray. . . 
Where many such examinations are made 

continuously, it is a matter of consequentim 
portance that some inexpensive but efficient 
means be provided whereby this mixture will 
be thoroughly agitated and with very little 
delay, and it is an object of the present inven 
tion, therefore, to provide an agitating appa 
ratus which will efficiently meet these require 
ments. 

It is a further object of the present inven 
tion to provide an apparatus of the type re 
ferred to in which the agitation of the mix 
ture is automatically controlled and effected 
by actuation of the barium discharge mecha- - - a barium mixture storage tank 20, prefer nism. . 

t is a further object of the invention to provide means for receiving predetermined 
quantities of barium mixture and causing the - ' ' - is provided with a rectangularly shaped 

opening 22 centrally positioned which is discharge of the mixture through the dis 
charge nozzles by admitting, periodically, air 

under pressure into the mixture, which not 
only effects the discharge of a sufficient quan 
tity but thoroughly agitates the mixture, 

Another object of the invention is to pro 
vide means for thoroughly agitating the 
mixture in the storage tank by subjecting 
the mixture to two counteracting forces com 
prising air under pressure injected in one 
direction into the mixture while the mixture 
which is forced past the discharge nozzle is 

With the objects above indicated and 
other objects hereinafter explained in view, 
my invention consists in the construction 
and combination of elements hereinafter de-- 
scribed and claimed. 

Referring to the drawings:-- 
Fig. 1 is a front elevational view of the 

apparatus embodying my invention. 
Fig. 2 is a side elevational view of the . 

Same. . . . . . . . 
Fig. 3 is a fragmentary sectional view of 

the cam actuated air valve. 
Fig. 4 is a transverse sectional view on 

line 4-4 of Fig. 1. 
Fig. 5 is a top plan view of the apparatus, 
Figs. 6, 7, 8 and 9 are a series of views of the compression tanks showing the position 

of the valves when one of the tanks is being. 
discharged and the others filled with the 
mixture from the storage tank. s 

Fig. 10 is a cross sectional view on line 
10-10 of Fig. 1 showing the discharge ris 
ers and the delivery pipe on an enlarged 
scale. 

Fig. 11 is a 
Fig. 12 is a top plan view of the weighted 

Fig. 13 is a cross sectional view taken on 
line 13-13 of Fig. 12. The apparatus to be described comprises 
ably of metal and of any desired size, which 
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returned to the storage tank with sufficient 
force to thoroughly agitate the mixture 
upon coming in contact therewith. - 
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1 is a fragmentary sectional view of 
one of the risers showing in detail the valve. 
valves in the top of each compression tank. 

has a cover 21 securely fastened to the upper 
portion of the storage tank. The cover 21 
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adapted to be closed by a pair of cooperat 
ing doors 23 pivotally connected at 24 to 
opposite sides of the cover 2i adjacent the 
opening 22 for the purpose of providing a 
means whereby the storage tank can be fillied 
with the barium solution. 
In the lower inner portion of the storage 

tank 20 are a plurality of metallic compres 

10 

5 

20 

30 

35 

40 

sion tanks 25,26, 27 and 28, four tanks be ing preferably employed, which are suitably 
spaced away from the Walls of the storage 
tank 20 but suitably suspended therein. 
These compression tanks are adapted to coin 
tain a predetermined quantity of the barium 
solution, and while four of these tanks have 
been here indicated, it should be understood 
that any number of tanks may be employed, 
depending upon the number of glasses of 
the barium solution it is desired to with 
draw. Inasmuch as all the compression 
tanks are identical in structure and Opera 
tion, a description of one will suffice. 

Each of the compression tanks is provided 
with a plurality of inlet openings 29 in the 
bottom thereof, four of which are here dis 
closed, which are adapted to admit a quan 
tity of barium solution contained in the stor 
age tank 20 to within the compression tanks. 
Each of these openings 29 is provided with 
a fiat disk valve 30, and these valves are 
adapted to close the inlet openings 29 when 
sufficient barium solution has been admitted 
into the compression tanks, the closing of 
these valves being effected by gravity. 

In the top of each compression tank is an 
opening 31 which is normaliy maintained in 
open condition but is provided with a Weight 
ed disk valve 32 of a construction clearly 
shown in Fig. 13, and this valve is adapted 
to be moved to close the opening 31 upon 
the introduction of compressed air within 
the compression tank in a manner which will 
be later described. 

Each compression tank is provided with a 
compressed air inlet pipe, the pipe 33 being 
connected with the compression tank 25, the 
pipe 34 with the compression tank 26, the 
pipe 35 with the compression tank 27, and the 
pipe 36 with the compression tank 28. Each 
of these compressed air inlet pipes is suitably. 
connected to the top of the "espective coln 
pression tank and these pipes are adapted 
to convey a predetermined quantity of air 
under pressure into each of their respective 
compression tanks. - 
The compression tanks 25, 26, 27 and 28 are 

each further provided with barium solution 
discharge risers 37,38, 40 and 39 respec 
tively, which, at their upper ends, terminate 
in communication with a common discharge 
pipe 41 which extends upwardly through the 
top. 21 of the storage container 20 to a suffi 
cient height and has its free end formed in 
substantially a shape with the free end ex 
tending back through the top 21 of the stor 
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age tank 20 to provide an open overflow dis 
charge end 42 for returning the unused or 
surplus barium solution back into the stor 
age tank 20. The discharge risers 37, 38,39 
and 40 extend downwardly within their re 
Spective compression tanks to substantially 
the bottoms thereof and are provided with 
openings 43 through which the barium Solu 
tion within the compression tanks is dis 
charged, which openings are adapted to be 
closed by flat disk valves 44 which are moved 
to closed position by the action of gravity. 
When the valves of the compression tanks 
are in open position, the barium solution 
within the storage tank 20 is adapted to enter 
through the openings 29 until the compres 
sion tanks are sufficiently filled with the so 
lution, and the solution is then maintained 
within the compression tanks by the closing 
of the valves 30 in the bottom of the com-. 
pression tanks. A quantity of air under 
iDiessure is then admitted to the interior of 
the compression tanks through the air inlet 
pipes associated there with until a prede 
termined pressure has been built up in the 
tanks, which causes the valves 32 in the tops 
of the compression tanks to be closed. The 
barium solution within the compression tanks 
is, therefore, compressed by the incoming air 
to Such an extent that the solution forces the 
Valves 44 from their seats and the solution 
is forced thirough the openings 43 out through 
the discharge risers and into the delivery 
pipe 41 where a portion of the solution can 
be drawn off at will, the surplus or overflow 
being returned by way of the overflow dis 
charge end 42 back into the storage tank 20 
and with Such force as to thoroughly agitate 
the barium Solution contained in the storage 
tank. 20. . . . . . . 
The j-shaped portion of the delivery pipe 

41 is provided with a hollow measuring por 
tion 45 which communicates with the dis 
charge pipe 41 and receives a predetermined 
quantity of the barium solution from the de 
lively pipe 41. The quantity of solution con 
tained within the portion 45 should be sufi 
cient to fill a glass ortlinbler of ordinary size. 
he lower end of the measuring portion 45 

has connected thereio a valve 46 having a 
discharge nozzle or end 47. This valve is 
adapted to normally remain closed so as to 
prevent the discharge of the barium solution 
through the said valve, but it is adapted to be 
opened to permit the flow of the barium solu 
tion therethrough by means of a manually 
Operated lever 48. This manually operated 
7alve 46 is also connected with a valiye 49 
which controls the passage of the air through 
an air Supply pipe 50 connected to any suit 
able source of supply and communicating 

the respective compression tanks 
through suitable mechanism which will later 
be described it will suffice to say at present 
that when the valve 46 is closed the valve 
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49 in the air supply pipe 50 is also normally 
closed, and that when the operating lever 48 
moves the valve 46 to open position for per 
mitting withdrawal of the barium solution 
within the measuring portion 45, the valve 
49 is automatically opened, which permits the 
discharge of air under pressure through the 
air supply pipe 50 and to one of the com 
pression tanks. A suitable pressure gauge 51 
is connected to the air supply pipe 50 by a 
pipe 52 for indicating the amount of pressure 
in the line. 
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The upper ends of the air inlet pipes 33, 34, 
35 and 36 communicating with their respec 
tive compression tanks are connected to the 
air supply pipe 50 individually through inde 
pendently actuated valves connected by pipes 
53 to the air supply pipe 50, as clearly shown 
in Fig. 1. The valves for controlling the 
quantity of air under pressure supplied to 
each of the compression tanks comprises a 
valve casing 54 having an inlet opening 55 
adapted to receive the end of one of the pipes 
53 communicating with the air supply pipe 50 
and a laterally extending outlet opening 56 
to which is suitably connected one of the air 
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delivery pipes leading to the compression 
tanks. In the upper portion of the valve cas 
ing 54 is secured a valve seat 57 with which 
engages a valve 58 normally held in closed 
position by a spring 59 encircling a depend 
ing valve rod 60, the construction and ar 
rangement of which is clearly shown in Fig. 
3. The portion of the valve rod 60 that ex 
tends through the lower portion of the valve 
casing 54 is secured in place by a gland nut 61 
which also forms, a joint for preventing the 
escape of air around the valve rod 60. It 
will, therefore, be readily seen that when the 
valve 58 is removed from its seat 57 by an-up 
ward pressure on the valve rod 60, air under 
pressure within the pipe 50 will be permitted 
to flow past the valve and through one of the 
air supply pipes leading to the compression 
tanks in the lower portion of the storage tank 
20. Inasmuch as there are four of these 
valves employed, one controlling the passage 
of compressed air to each of the air supply 
pipes 33, 34, 35 and 36, upon the opening 
of one of the valves the air under pressure 
will be permitted to freely flow into the com 
pression tank associated with that particular 
valve. - - 

It is desirable, of course, to admit air un 
der pressure from the line 50 to only one of 
the compression tanks at a time, so that the 
barium solution within the compression tank 
to which the air is admitted is forced up Wardly to the point of discharge to thereby 
permit the other compression tanks to be 
filled with barium solution from the storage 
tank 20 and to thereby provide a continuous 
supply of the barium solution. . . 

It is desirable, of course, to actuate these 

valves automatically and at predetermined 
intervals, and I, therefore, provide prefer 
ably a horizontally extending cam shaft 62 
rotatably supported in bearings 63 secured 
upon a support 64 Supported on the pipes 
33, 34, 35 and 36, as indicated at 65. The 
camshaft is provided with a plurality of 
predeterminately spaced cams 66 adapted to 
engage successively with the lower portions 
of the valve rods 60 of the valves. This 
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camshaft is rotated through suitable gear 
ing 69 from a motor 67 suitably connected to 
any source of supply and secured to the 
Support 64. The ratio of the gears 69 should 
be such that the cam shaft is rotated at a 
very slow speed with respect to the speed 
of the motor so that the valves are main 
tained in open position for a predetermined 
length of time sufficient to permit a quan 
tity of air under pressure to pass through 
the valve and into the compression tank with 
which that valve. is associated. 
may be secured to a bracket 68 which is 
suitably connected to the support 64. 

It should be noted that while the motor 
67 is being operated which actuates the cam 

The valves 
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shaft so as to successively open each valve, 
no air from the air supply pipe 50 flows 
through the valves and stabsequently to their 
respective compression tanks unless the op 
erating lever 48 for drawing off the barium 
mixture is moved so as to open the discharge 
valve 46 inasmuch as the valve 49 control 
ling the flow of air under pressure through 
the supply pipe 50 is directly associated with 
and controlled by the discharge valve 46. 
No agitation of the barium solution within 
the storage tank 20 takes place, therefore, 
except at such time as the valve 49 in the 
air supply pipe 50is moved to open position 

00 

jointly, with the opening of the discharge 
valve 46. - 
In the operation of the apparatus, assum 

ing that the storage tank 20 has been filled 
with barium solution previously mixed, the 
compression tanks 25, 26, 27 and 28, being 
submerged within the barium solution, are 

G 

filled through the openings 29 in the bottoms 
and the openings 31 in the tops of the re 
spective tanks, at which time the flat disk 
valves 30 close due to the effect of gravity. 
With the motor in operation and the cam 
shaft 62 rotating, one of the cams 66 will be 
brought into contact with the valve rod 60 
of one of the valves, and by merely opening 
the discharge valve 46 by the operating lever 
48 SO as to withdraw some of the barium 
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solution from one of the compression tanks, 
the One associated with the valve which is being opened, the valve 49 in the air supply 125 

permits the flow line 50 is opened, which 
of air under pressure through the pipe. 50, 
through one of the pipes 53 and through the 
opened valve and through the air inlet pipe. 
associated with the opened valve, and one 130 
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of the compression tanks. The admission 
of air into one of the compression tanks 
creates or builds up a pressure within the 
tank, thereby closing the valve 32 in the top 
of the tank and all the while causing agita 
tion of the solution within the compression 
tank, and when the pressure in the tank has 
been built up sufficiently, the solution is 
forced through the opening 43, thereby un 

O seating the valve 44, and upwardly through 
one of the discharge risers into the discharge 
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pipe 41 and through the discharge opening 
47, the control valve 46 of which has been 
previously opened, into any suitable recep 
tacle such as a glass or tumbler. 
By the time the camshaft has rotated so as 

to move the cam 66 out of engagement with 
the valve heretofore referred to, the air is 
cut off from that valve leading to the com 
pression tank which has just been Substan 
tially emptied, and the next valve associated 
with another one of the compression tanks is 
opened to permit the discharge of air through 
the said valve to its associated compression 

5 tank where the same operation as previously 
described occurs. So long as the air valve 49 
is maintained in open position compressed air 
is supplied to the compression tanks in suc 
cession, and barium solution is discharged by 
these tanks in succession into the delivery pas 
sage 41, so that a continuous flow of Solution 
from the discharge opening 47 is available, 
the excess solution over that withdrawn from 
opening 47, returns to storage tank 20 through 
the open passage 42. Rotation of the can 
shaft. 62 causes the air supply lines leading 
to the compression tanks to be closed in Suc 
cession, and after the shutting off of the air 
supply to a particular compression tank, the 
flow of solution from that tank ceases, and 
the tank is again filled by solution from the 
storage tank 20 entering the compression tank 
through the openings 29 in the bottom there 
of, and through 
thereof. 
The pressure existing in the compression 

tank, after the air supply to that tank has 
been cut off, causes solution to continue to 
flow out of the compression tank into the de 
livery passage 41, gradually reducing the 
pressure in the compression tank to the point 
where the weighted valve 32 will open and 
relieve whatever pressure remains in the com 
pression tank, whereupon the valves 30 also 
open, and solution then enters the com 
pression tank through the openings 29 and 
31. This continued flow of solution from the 
compression tank, after the air supply to that 
tank has been cut off, may be opposed in some 
instances by the column of liquid in the de 
livery passage 41, and in some instances may 
be assisted by the siphoning effect produced 
by the flow of solution out of the other tanks 
and out of the delivery passage 41, but in both 
cases the solution will continue to flow out 

the opening 31 in the top 
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of the compression tank so long as the pres 
sure within the compression tank, tending to 
unseat the valve 44, is greater than the pres 
sure in the delivery passage 41 tending to seat 
the valve 44. This flow of solution need not 
continue until the pressures referred to have 
actually equalized, because when the pres 
sure in the compression tank has been Sufi 
ciently reduced, the heavily weighted valve 
32 opens by gravity and allows the air con 
tained in the compression tank to escape into 
the solution within the storage tank 20, re 
Sulting in agitating the solution to a con 
siderable extent. The solution within the 
storage tank 20 is further agitated by means 
of the overflow of barium solution past the 
discharge nozzle 47 and back into the storage 
tank 20 through the overflow discharge end 
42. This solution is ejected with such force 
that when it comes in contact with the solu 
tion within the storage tank 20 it also causes 
a thorough agitation of the latter. 

it will be noted, therefore, that only upon 
the opening of the discharge valve 46 for pas 
sage of the barium solution into a suitable 
glass or tumbler will the air under pressure in 
the air supply pipe 50 be free to flow through 
one of the waives which is opened and into its 
associated compression tank for forcing the 
solution within that tank upwardly through 
the discharge nozzle 47 and that, so long as 
discharge valve 46 remains closed the valve 49 
in the air supply pipe 50 also remains closed, 
thereby preventing the free passage of air un 
der pressure to the compression tanks. 
To further assistin raising the barium solu 

tion from the compression tanks to the dis 
charge nozzle when in opened position, pro 
vide a plurality of compressed air jets 70 in 
the delivery pipe 41 communicating with the 
compression tanks, which not only assist in 
raising the solution to the discharge point 
but also cause further aeration of the solu 
tion. . . . - - 
To empty the tank of the barium solution 

when it is desired to cleanse the tank, the air 
inlet valve 49 is opened and the air is per 
mitted to flow into the interior of the stor 
age tank. 20. At the same time, a valve 71 
communicating with the delivery line 41 and 
an overflow pipe 72 is opened by means of an 
operating lever 73 and the solution within the 
storage tank 20 is forced up through the de 
livery pipe 41 and out through the valve 71 
through the discharge pipe 72. When the 
solution has been sufficiently removed, the 
air valve 49 and the valve 71 are again closed 
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and water is introduced into the storage tank 
20 through a discharge pipe 74 secured in the 
upper portion of the storage tank 20. This 
discharge pipe is connected to a water supply 
pipe 75 communicating with any suitable 
source of water supply, which water supply 

25 

is controlled by means of a manually oper 
ated valve 76. When the water within the 30 
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storage tank 20 rises to the discharge open 
ing 77 in the upper portion of the storage 
tank 20, the overflow is carried off by way of 
the overflow 
Fig. 2. . . .", - 

While I have described the preferred con 
pipe 78, as clearly shown in 

struction and arrangement of the apparatus, 
it is to be understood that I am not to be 
limited to this precise arrangementinasmuch 
as various changes and modifications may be 
made thereto without deviating from the 

in the ap spirit of the invention as defined 
pended claims. Having thus described my invention, I 
claim: 1. In an apparatus of the type referred to, 
a storage tank adapted to contain a quantity 
of solution, a plurality of measuring tanks 
within said storage tank, means for admitting 
said solution to said measuring tanks, outlets 
from said measuring tanks, a discharge mem 
ber associated with said outlets, an air Supply 
line, means for controlling the flow of air 
actuated by said discharge member, and 
means for successively admitting the air to 
said measuring tanks to agitate the solution 
therein and create a pressure for forcing said 
solution through said discharge member. 

2. In apparatus of the character described, 
the combination of, a fluid storage tank, an 
auxiliary tank within said storage tank, valve 
means for admitting fluid to said auxiliary 
tank from said storage tank, a discharge pas 
sage leading from said auxiliary tank, means 
for supplying air to said auxiliary tank 
for forcing fluid through said discharge 
passage, and means for controlling the Sup 
bly of air to said auxiliary tank, said 
valve means being located adjacent the top 
of said auxiliary tank and weighted to open 
automatically against the air pressure . 
trapped in said auxiliary tank after the 
supply of air to the latter has been cut off whereby the air contained in said auxiliary 
tank is released into said fluid storage tank 
for agitating the fluid therein. 3. In apparatus of the character described, 
the combination of, a fluid storage tank, an auxiliary tank within said storage tank, 

50 means for admitting fluid to said auxiliary 
tank from said storage tank, a discharge pas 
sage leading from said auxiliary tank, means 
for supplying air to said auxiliary tank for 
forcing fluid through said discharge passage, 

55 means for controlling the supply of air to 
said auxiliary tank, and means for releasing 
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the air in said auxiliary tank directly into 
said storage tank for agitating the fluid 
therein. . . . . . . - 

4. In apparatus of the character described, 
the combination of, a fluid storage tank, a 
plurality of auxiliary tanks associated with 
said storage tank, means for admitting fluid 
to said auxiliary tanks from said storage 
tank, discharge passages leading from Said 

stating the fluid therein. 

auxiliary tanks and communicating with a 
common delivery passage, an air supply line, 
means for delivering air into said auxiliary 
tanks from said supply line in succession for 
forcing fluid into said delivery passage, and 
means for releasing the air in said auxiliary 
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tanks, after the supply of air thereto has been cut off, into said storage tank for agi 
5, in apparatus of the character described, 

the combination of, a fluid storage tank, a 
plurality of auxiliary tanks associated with 
said storage tank, means for admitting fluid 
to said auxiliary tanks from said storage 
tank, discharge passages leading from said 
auxiliary tanks and communicating with a 
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common delivery passage, an air supply line 
having connections for delivering air into 
said tanks for forcing fluid into said delivery 
passage, a valve in each of said connections, 
and continuously operating means for actuat 
ing the valves in succession. 

6. In apparatus of the character described, 
the combination of, a fluid storage tank, a 
plurality of auxiliary tanks associated with: 
said storage tank, means for admitting fluid 
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to said auxiliary tanks from said storage . 
tank, discharge passages leading from said 
auxiliary tanks and communicating with a 
common delivery passage, an air supply line 
having connections for delivering air into 
said tanks for forcing fluid therefrom in suc 
cession into said delivery passage, a chamber 
adapted to be supplied with fluid by said. 
delivery passage, a passage communicating 
with said chamber for withdrawing fluid 
therefrom, and valve means for simultaneous 
ly controlling the supply of air to said tanks 

a5. 

and the withdrawal of fluid from said cham 
ber. . 

7. In apparatus of the character described, 
105 

the combination of, a fluid storage tank, a 
plurality of auxiliary tanks associated with 
said storage tank, means for admitting fluid 
to said auxiliary tanks from said storage 
tank, discharge passages leading from said 
auxiliary tanks and communicating with a 
common delivery passage, an air supply line, 
means for delivering air into said auxiliary 
tanks from said supply line in Succession for 

chamber in open communication with said de livery passage for withdrawing fluid there 
from, and a return passage leading from 
said delivery passage whereby the excess . 
fluid is returned to said storage tank for agi 
tating the fluid therein. - 

8. In apparatus of the character described, 
the combination of, a fluid storage tank, an 
auxiliary tank within said storage tank, 
means for admitting fluid to said auxiliary 
tank from said storage tank, a delivery pas 

l, 15 
forcing fluid into said delivery passage, a 

sage leading from said auxiliary tank, an 
air supply line for delivering air into said 
auxiliary tank for forcing fluid through said: 
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delivery passage, a chamber associated with 
said delivery passage for withdrawing fluid 
therefrom, the capacity of said chamber be 
ing less than the capacity of said auxiliary 
tank, means for returning the excess fluid 
to said storage tank whereby the fluid in said 
storage tank is agitated, valve means for 
controlling the supply of air to said auxiliary 
tank, valve means for controlling the with 
drawal of fluid from said chamber, and ac 
tuating means common to both of said valve 
means. - 

In testimony whereof I hereunto affix my 
signature. - 

GEORGE W. HOPKINS. 
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