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2,728,859 
APPARATUS FOR IRRADIATION OF LIQUHDS 

Raymond B. Gochenour and Alice M. Gochenour, Zions 
ville, Ind, assignors to Allied Laboratories, Inc., Kansas 
City, Mod a corporation of Delaware 

Uriginai application September 30, 1_947, Serial No. 
776,946. Divided and this application January 31, 
1952, Serial No. 269,312 

6 Claims. (Cl. 250-49) 

This invention relates to apparatus for treating liquids 
with radiant energy, more particularly to apparatus for 
producing a thin continuously ?owing ?lm of a liquid 
and subjecting said ?lm of liquid to the action of radiant 
energy. This application is a division of a prior appli 
cation, Serial No. 776,946 ?led September 30, 1947, now 
U. S. Patent No. 2,588,716, entitled Process and Appa 
ratus for the Irradiation of Liquids. 
The methods and apparatus disclosed and broadly 

claimed in the said prior application involve the use of 
a rapidly rotating cylinder positioned with respect to the 
vertical to provide for gravity induced liquid ?ow down~ 
Wardly from the upper internal surface, whereby the com 
bined effects of gravity and centrifugal force produce a 
continuously ?owing thin ?lm of liquid over a large area 
which is subjected to ultraviolet radiation. The present 
invention is directed to the liquid feeding and collecting 
means disclosed but not speci?cally claimed in said prior 
application. . 

It is an object of the present invention to provide means 
for ?owing the liquid to be irradiated onto the upper 
internal surface of the aforesaid rotating cylinder at a 
controlled rate without splashing, and means for accom 
plishing sterile collection of the irradiated liquid at the 
lower end of the cylinder. 

It is another object of the invention to provide a simple 
and adjustable means for ?owing a liquid onto a rotat 
ing cylindrical internal surface. 
A still further object of the invention is to provide 

means for collecting the irradiated liquid after it has 
passed through the irradiating device and maintaining the 
liquid in sterile condition. 

Still another object is the provision of devices which 
are easily dismantled for cleaning and are easily reassem 
bled. 
For a more complete understanding of the invention, 

reference should now be had to the drawing in which: 
Fig. 1 is the central vertical sectional view of an appa~ 

ratus embodying the present invention; 
Fig. 2 is a horizontal sectional view taken along the 

line 2—2 of Fig. l; and 
Fig. 3 is a similar view taken along the line 3-3, the 

ultraviolet lamp being omitted in both Figs. 2 and 3. 
Referring now to the drawing, the invention is shown 

as embodied in a liquid irradiating apparatus comprising 
a cylinder 1 whichis preferably a stainless steel open 
ended tube about 30 inches long and about 2 inches in 
diameter, which cylinder is suspended by ball bearings 2 
mounted on a supporting frame 3. As shown, the cylin 
der 1 has mounted thereon a grooved pulley, 4 for coop 
eration with a V-belt whereby the cylinder can be driven 
by a constant speed motor (not shown) or other suitable 
driving means. Positioned within the cylinder 1 and ex 
tending substantially axially thereof, is a 30 W. germicidal 
ultraviolet (commercially available) lamp 5, the spacing 
of the lamp relative to the cylinder 1 being such that the 
ultraviolet radiations from thelamp are effectively trans 
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2 
mitted to the inside cylinder wall. In order to support 
the lamp 5 in the axial position shown, a lamp socket 7 
is provided which is mounted in the support 6 and into 
which one end of the lamp 5 may be plugged. An upper 
lamp socket 9 is supported above the open upper end 
of the cylinder 1 by a suitable supporting member 8, with 
the socket 9 being directly above the socket 7 on the 
vertical axis of the cylinder 1. The support member 8 
is removably attached to the frame support 3 in order 
that the lamp 5 may be readily inserted in the lower 
socket 7, and the members and the socket 9 may then 
be secured in the operative position shown. The sockets 
7 and 9 are connected to a suitable constant voltage 
source of electric power (not shown). , 

In accordance with the present invention, sterile liquid 
collecting means are provided at the lower end of the 
cylinder 1 comprising a cup-like liquid receiver 10 having 
upstanding inner and outer walls 10a and 10b, respec 
tively, which are spaced to de?ne the central opening 10:: 
surrounded by an annular liquid receiving chamber 10d. 
As shown, the lamp 5 passes through the central opening 
100 and the inner wall extends some distance up and 
around a ray emitting portion of the lamp. The outer 
wall 101) of the receiving cup it} surrounds the lower end 
of the cylinder 1 and extends upwardly in spaced relation 
to the outer wall of the cylinder. With the cup posi 
tioned, as shown in Fig. l of the drawings, it will be seen 
that the lower end of the cylinder 1 extends into the 
annular liquid receiving chamber 10d so that liquid dis 
charged from the lower end of the cylinder 1 will be col 
lected in the chamber 10d from which it is discharged 
through a suitable spout 102 which may be connected by 
a suitable sterile conduit to a sterile storage vessel. The 
cup or receiver 10 is supported in the position shown in 
Fig. 1 of the drawing by suitable thumb screws 11, and 
it will be observed that merely by loosening one or more 
of the thumb screws, the cup 10 may be readily removed 
for cleaning and may be readily replaced in the desired 
position. In order further to render the cup 10 sterile 
and prevent contamination of the irradiated liquid by dust 
or the like, a shield 12 is provided which is in the form of 
a cylindrical member attached to the lower side of the 
pulley 4 and which extends over and around the outer 
wall 10b of the cup 10. It will be remembered that the 

- inner wall 10a of the cup 10 is spaced from the lamp 5 
and it will be observed that any air passing into the cylin 
der through this space will be subjected to the sterilizing 
rays emitted by the lamp 5 before the air enters the 
cylinder 1. 

In order to introduce the liquid to be sterilized into 
the cylinder 1 adjacent the upper end of the cylinder at a 
controlled constant rate and without splashing of the 
liquid, suitable feed means are provided including means 
for supplying the liquid under a controlled constant pres— 
sure. As shown, a liquid container 13 having an air 
pressure inlet 14 is provided with a liquid outlet tube 15 
which is connected to one end of a hollow tubular feed 
on member 16. This feed-on member 16 which is pref 
erably shaped as shown in Fig. 3, has its outlet and termi 
nal end 16:: positioned near the internal wall of the cylin 
der 1, adjacent the upper end of the cylinder, and this 
outlet end of the feed-on member 16 faces in the direction 
of rotation of the cylinder ll so as to flow the liquid onto 
the cylinder wall without splashing. Hypodermic needles 
have been found satisfactory for use as feed-on members 
since the rate of liquid flow can be altered, assuming a 
constant pressure on the container 13, merely by using 
needles of different gauge. The feed-on member 16 is 
supported, as shown, in a suitable support member 17 
which is arranged to permit adjustment of the element 
16 relative to the internal wall of the cylinder 1. 
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In employing the apparatus disclosed in the drawing 
for carrying out improved methods disclosed and claimed 
in the above referred to prior application, the liquid to 
be irradiated is placed in the container 13, the air inlet 
tube 14 is attached to a constant air pressure source, and 
the liquid is thus forced at a constant rate through the 
feed-on member 16 and is caused to flow onto the inter 
nal upper wall of the cylinder 1 without splashing. The 
cylinder 1 is rotated at a speed which must be su?iciently 
high to centrifugally produce a thin ?lm of liquid on the 
inner wall of the cylinder which flows downwardly along 
the cylinder wall and is subjected to the radiations of 
the lamp 5 during its passage through the cylinder. It 
will be understood that the ultraviolet lamp having been 
previously positioned, as shown in the drawing, and hav 
ing been connected with a suitable constant voltage source 
of electric power, the inner wall of the cylinder will have 
been sterilized by the radiations from the lamp prior to 
the introduction of the liquid. 
The previously sterilized liquid receiver it} is posi 

tioned, as illustrated in the drawing, and the irradiated 
liquid is collected in the cup 10 as it flows from the lower 
end of the rotating cylinder 1, and the irradiated liquid 
is maintained in sterile condition in the cup 19 from 
which it ?ows through the spout 10c into a suitable 
receptacle. The upper open end of the cylinder 1 may, 
if desired, be protected from the atmosphere by a Forma 
lin soaped piece of gauze or other suitable means. 
As will be apparent from the foregoing description, 

both the sterile collecting means and the feed means em 
ployed in conjunction with the rotating cylinder 1, are 
of simple construction and may be readily adjusted and 
removed for cleaning and replacement. Moreover, the 
feed means provides a constant ?ow of liquid onto the 
inner internal surface of the cylinder without splashing 

. while permitting ready adjustment of the position of the 
feed-on member and ready adjustment of the rate of 
?ow. Likewise, the collecting means functions to main 
tain the irradiated liquid in a sterile condition until it is 
discharged into a suitable sterile receptacle. 

While a particular embodiment of the invention has 
been shown, it will be understood, of course, that the 
invention is not limited thereto since many modi?cations 
may be made and it is therefore contemplated by the 
appended claims to cover any such modi?cations as fall 
within the true spirit and scope of the invention. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. In an apparatus for irradiating liquids with active 

rays including a rotatable hollow cylinder disposed with 
respect to the vertical to provide for gravity induced liquid 
flow from the upper internal surface thereof to the lower 
internal surface thereof, the combination of a cup-like 
receiver having inner and outer walls de?ning a central 
opening surrounded by an annular liquid receiving cham 
ber, means for supporting said receiver with said outer 
wall surrounding the lower end of said cylinder in spaced 
relation thereto, an active ray emitting tube within said 
cylinder having the lower end thereof extending through 
said central opening, and means for introducing a liquid 
to be irradiated onto the inner surface of said cylinder 
adjacent the upper end thereof. 

2. In an apparatus for irradiating liquids with active 
rays including a rotatable hollow cylinder disposed with 
respect to the vertical to provide for gravity induced 
liquid ?ow from the upper internal surface thereof to 
the lower internal surface thereof, the combination of a 
cup-like receiver having inner and outer walls of substan— 
tial height de?ning a central opening surrounded by an 
annular liquid receiving chamber, means for removably 
supporting said receiver with said outer wall surround 
ing the lower end of said cylinder in spaced relation there 
to and with said inner wall extending into said cylinder, 
an active ray emitting tube within said cylinder having a 
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4. 
ray emitting portion thereof extending through said 
central opening, whereby irradiated liquid may be col— 
lected in said liquid receiving chamber without exposure 
to contaminated air, and means for introducing a liquid 
to be irradiated onto the inner surface of said cylinder 
adjacent the upper end thereof. 

3. In an apparatus for irradiating liquids with active 
rays including a rotatable hollow cylinder disposed with 
respect to the vertical to provide for gravity induced 
liquid flow from the upper internal surface thereof to 
the lower internal surface thereof, the combination of a 
cup-like receiver having inner and outer walls de?ning a 
central opening surrounded by an annular liquid receiv 
ing chamber, spout means extending from said annular 
chamber for discharging irradiated liquid therefrom, 
means for removably supporting said receiver with said 
outer wall surrounding the lower end of said cylinder in 
spaced relation thereto and with said inner wall extending 
into said cylinder, an active ray emitting tube within said 
cylinder having a ray emitting portion thereof extending 
through said central opening in spaced relation to said 
inner wall whereby air passing through said central open 
ing is subjected to active rays before entering said cylin 
der, and means for introducing a liquid to be irradiated 
onto the inner surface of said cylinder adjacent the upper 
end thereof. 

4. In an apparatus for irradiating liquids with active 
rays including a rotatable hollow cylinder disposed with 
respect to the vertical to provide for gravity induced 
liquid ?ow from the upper internal surface thereof to 
the lower internal surface thereof, the combination of a 
cup-like receiver having inner and outer walls de?ning a 
central opening surrounded by an annular liquid receiving 
chamber, means for supporting said receiver with said 
outer wall surrounding the lower end of said cylinder in 
spaced relation thereto, shield means including a member 
carried by said cylinder and extending over the upper 
end of the space between said cylinder and said outer 
wall, an active ray emitting tube within said cylinder hav 
ing the lower end thereof extending through said central 
opening, and means for introducing a liquid to be irradi 
ated onto the inner surface of said cylinder adjacent the 
upper end thereof. 

5. In an apparatus for irradiating liquids with active 
rays including a rotatable hollow cylinder disposed with 
respect to the vertical to provide for gravity induced 
liquid ?ow from the upper internal surface thereof to 
the lower internal surface thereof, the combination of a 
cup-like receiver having inner and outer walls of substan 
tial height de?ning a central opening surrounded by an 
annular liquid receiving chamber, means for removably 
supporting said receiver with said outer wall surrounding 
the lower end of said cylinder in spaced relation thereto 
and with said inner wall extending into said cylinder, 
shield means including a member carried by said cylinder 
and extending over the upper end of the space between 
said cylinder and said outer wall, an active ray emitting 
tube within said cylinder having a ray emitting portion 
thereof extending through said ‘central opening, and 
means for introducing a liquid ‘to be irradiated onto the 
inner surface of said cylinder adjacent the upper end 
thereof. 

6. In an apparatus for irradiating liquids with active 
rays including a rotatable hollow'cylinder disposed with 
respect to the vertical to provide for gravity induced liquid 
flow from the upper inter'nal surface thereof to the lower 
internal surface thereof, the combination of a cup-like 
receiver having inner and outer walls de?ning a central 
opening surrounded by an annular liquid receiving cham 
ber, spout means extending from said annular chamber 
for discharging irradiated liquid therefrom, means for 
removably supporting said receiver with said outer wall 
surrounding the lower end .of said cylinder in spaced 
relation thereto and with said inner wall extending into 
said cylinder, shield means including a member carried 
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by said cylinder and extending over the upper end of the 
space between said cylinder and said outer wall, an active 
ray emitting tube within said cylinder having a ray emit 
ting portion thereof extending through said central open 
ing in spaced relation to said inner wall whereby air pass 
ing through said central opening is subjected to active 
rays before entering said cylinder, and means for intro 
ducing a liquid to be irradiated onto the inner surface of 
said cylinder adjacent the upper end thereof. 
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