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1 
The invention relates to apparatus for treat 

ing liquids with radiation, particularly for ster 
ilizing and irradiating di?'erent liquid substances 
or liquids of different viscosities. 
The treatment of liquids with thermic, infra 

red, ultraviolet or other radiation is usually car 
ried out by circulating the liquids through tubes 
having w-alls permeable to the desired radiation. 
Wherever possible, capillary tubes are used to 
ensure that all portions of the circulating liquid 
come in contact with the Walls of the tubes and 
are ei?ciently subjected to the irradiation. The 
provision of capillary tubes makes it also possible 
to operate with high rates of flow so as to avoid 
overexposure of the treated liquids to the irradia 
tion and to obtain at the same time, economical 
installations. 
For the treatment of viscous liquids, capillary 

tubes are unsuitable because they would obstruct 
the free circulation of the liquid to be treated. 

It will be noted that the rate of ?ow of a liquid 
to be irradiated through a given set of tubes of 
small diameter will be a function of the viscosity 
of the liquid. For this reason, irradiation devices 
of the type described are mostly suitable for the 
treatment of a particular liquid only and cannot 
be used without substantial modi?cations and 
adjustments for the treatment of liquids having 
a different viscosity. 

It is a particular object of the invention to pro 
vide an apparatus which can readily be used for 
the irradiation of liquids having widely differing 
viscosity characteristics. 
Another object of the invention is to provide 

such an apparatus in which the length of travel 
of the liquid through the irradiation zone is ad 
justable. 

Still another object of the invention is to pro 
vide an apparatus wherein sets of radiation per~ 
m-eable tubes are readily replaceable by other sets 
of such tubes having di?’erent lengths anddiarn 
eters. ‘ 

Other objects and advantages will become ap 
parent from a consideration of the speci?cation 
and claims. 
In order to accomplish the objects recited here 

inabove, the novel apparatus consists of at least 
one pair of spaced collect rs for the liquid to'be 
irradiated; said collectors extend parallel and 
opposite to each ctherand are connected by a 
plurality of radiation permeable tubes in which 
the liquid is subjected to irradiation. Transverse 
partitions are provide in each collector in stag~ 
gere‘d relationship to corresponding partitions in 
the opposite collector; these partitions dividethe 
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collectors compartments and prolong the 
length of travel of the liquid through the appa 
ratus. 
The distance between said opposite collectors 

is made adjustable so as to be able to accommo 
date therebetween sets of tubes of different di 
mensions, and means are provided in the inner 
walls of said collectors for tightly seating said 
tubes. 
For a better understanding of the invention, 

reference is had to the accompanying drawings, 
in which: 

Fig. l is a vertical cross section of a collector 
showing the adjustable fluid-tight mounting of 
the tubes in the wall of the collector; 

Fig. 2 is a front view of a portable installation 
according to the invention; 

Fig. 3 is a side View of the same installation; 
4 is a front view of the apparatus, parts 

broken away and parts shown in section; 
Fig. 5 is a cross section thereof; 
Fig. 6 is a horizontal section of the apparatus 

taken in the plane of the junction of the two parts 
forming the upper collector, one of said parts 
being partly taken away to show the partitions, 
and 

Fig. 7 is a section through an apparatus ac 
cording to the invention showing the flow of the 
liquid regulated by the partitions. 
The apparatus of the invention consists of 

two parallel horizontally spaced collectors I and 
2 which are connected by radiation permeable 
tubes 3, for instance of quartz. 
The collectors are arranged in frames 58, which 

are secured by screws ill to supports 1 I, so as to 
form a rig-id unit (Fig. 4). 
In order to vary the length of time during 

which the liquids may be subjected to irradia 
tion, the bundle of tubes 3 is divided into groups 
into which the liquid enters successively so as to 
travel therethrough in series and in alternately 
inverse directions. For this purpose, partitions 
or baffle plates 55 (Figs. 6 and 7) are provided 
in the collectors, whereby the partitions in one 
collector are disposed in staggered relationship 
to the partitions in the opposite collector. The 
partitions are, for instance, gasket-like discs and 
stationary or preferably mounted for longitudi 
nal adjustment on rods ‘:63, so as to be shiftable 
with light friction along the collectors. In this 
way, the path of the liquid through the installa 
tion may be adjusted in accordance with the na 
ture of the particular liquid to be treated. The 
rods 58 are mounted as shown in Fig. 6 or may 
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form part of plugs 58, closing one end of the col 
lectors. 
According to the embodiment of the inven 

tion shown by way of example in Fig. 7, three 
compartments are provided in each collector. 
As indicated by the arrows, the medium ?ows 
?rst from the top collector I to the bottom col 
lector 2, through the ?rst group of tubes, flows 
in the next group of tubes from the bottom to 
the top, and ?nally flows through the third group 
of tubes back to the bottom collector from which 
it is withdrawn. 

Fig. 2 shows a similar installation where the 
liquid enters into the bottom collector and is 
withdrawn from the top collector. 
In order to enable a ready access to the tubes 

and their replacement by other tubes, at least 
one of the collectors may be displaced or re 
moved by loosening the screws IIJ. In addition, 
for instance the upper collector may be com 
posed of two half shells which are detachably 
secured together by any suitable means, such 
as screws I2 or bolts passing through ?anges I3 
provided on each of said half shells on either 
side of the assembly plane (Figs. 1 and 5). 
The collectors are provided with means en 

abling the seating of different tubes Which are 
calibrated for the optimum rate of flow of the 
liquid to be treated through the apparatus. As 
shown in Figs. 1 and 5, each of the collectors 
may have a longitudinal ridge 4 provided with 
ducts or passages 5. These ducts may be ar 
ranged in quincunxial order and on two parallel 
planes for each of the collectors I and 2. Each 
of the ducts 5 opens into a recess 6 provided 
with a resilient stuf?ng ‘I, which has an axial 
passage 8 corresponding to the passage 5. Each 
of the passages 8 flares outwardly to form a 
tight seating for the frusto-conical ends of the 
tubes 3. 

This arrangement makes it possible to connect 
the collectors with tubes of varying diameters 
and lengths while securing a fluid-tight seat of 
the truncated ends of said tubes in the stu?ing 
boxes 1. On the other hand, the tubes may be 
readily removed and replaced by spacing the 
collectors farther apart. 
The radiation source is, e. g.-, represented by 

mercury vapor lamps I5 secured by suitable fas 
tening elements I4 to the flanges I3 of the col- -_ 
lectors. 
The Whole irradiating unit is enclosed in a 

housing II‘, which is composed of symmetrical 
portions ?tting into ferrules I1 secured to the 
collectors I and 2. 
The walls of the housing I6 are shaped to act 

as re?ectors for the radiation. The housing is 
preferably hermetically closed so that the in 
side may be put under a more or less high 
vacuum or ?lled with a suitable gas. This makes 
it necessary to provide for ?uid-tight passages 
not only for the circulation of the liquid but 
also for the electric conductors for the mercury 
lamps. A fluid-tight electric connection be 
tween a source of electric current and the mer 
cury vapor lamps is shown, by way of example, 
in Fig. 4. Plugs I9 extend axially through an 
insulating hood 25 provided on the wall of the 
housing It. These plugs I9 are inserted in 
sockets 2| carried individually by lead-in bush 
ings 22 made of insulating material and fastened 
to the wall of a chamber containing an electric 
generator 23, for instance a transformer. The 
latter is, according to the embodiment shown 
in Fig. 3, located inside a housing 24 which car 
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4 
ries and supports the housing I6. A vertical 
partition ‘25 separates the compartment 26 con 
taining the transformer from an adjoining com 
partment 21 in which an electrically operated 
motor pump 28 and a reservoir 29 are installed 
together with a corresponding system of pipes. 
The delivery end of the motor pump 28 is 

connected through a ?lter, a removable pipe 3| 
and a valve 32 with one end of the lower col 
lector of the irradiation unit. The liquid to 
be irradiated is pumped through the groups of 
tubes 3 and leaves ?nally the unit from the top 
collector through a removable ?tting and valve 
33, and a pipe 34 to be collected in the reservoir 
29, from which it passes over the connection 35 
into the pump 28. 
The liquid may then be pumped through a filter 

31 and valve 38, which form part of a removable 
?tting, into the other end of the lower collector 
2 and pass through the unit and the top collector 
I to a remcvabledelivery valve 39. By means of 
the valves 32—33 and 38-39, or other control 
ling means, it is possible to circulate through the 
irradiating unit alternately either liquid coming 
from the pipe 40 through the ?lter 31 or liquid 
delivered by the pump 28 from the reservoir 29. 
The liquid contained in this reservoir may be 
either a cleansing agent for the tubes.3 or the 
?uid to be irradiated. 
As indicated hereinabove, this ?uid may be 

circulated in a closed circuit several times for 
irradiation in the tubes 3. The arrangement 
may also be used to incorporate a gas into the 
fluid to be irradiated. In this case, the pump 
8 serves not only to pump the liquid but also 

to distribute the gas therein. The pump may 
also be operated as a water jet air pump to pro 
duce a desired vacuum in the housing I6. 
An electric heater supplied by the conductors 

4| (Fig. 2) may be provided to heat the liquid 
contained in the reservoir 29. 
As shown in Figs. 2 and 3, the apparatus may 

be arranged in the form of a portable irradiation 
unit by providing the housing 24 with removable, 
automatically dirigible casters which are equipped 
with looking brakes and respective control levers 
43. Finally, protecting means may be provided 
in connection with the manipulation of the elec 
tric elements of the installation. The drive and 
control elements are mounted in the upper wall 
of the housing 24 whereby the lateral parts 0! 
this wall on each side 01' the housing l6 are ar 
ranged as switch boards; said elements are pro 
tected by covers 44-45 and 46 which are hingedly 
connected to the switch boards and provided with 
a locking device. This device is composed of two 
parallel bolts 48, 49, passing through ribs 41 and 
coupled by a cross-bar 50; the bolts are subjected 
to the action of a spring 5| which has the ten 
dency of urging the same to the left-hand side 
(Fig. 5). The corresponding left-hand ends ‘of 
these bolts are adapted to engage cams 52 mount 
ed upon the axes of articulation for the covers 44, 
45, which protect, on the one hand, the switches 
for starting the motor pump 28 and for turning 
on the heating element for the reservoir, and on 
the other hand, the control means for the electric 
circuits. The right-hand end of the bolt 48 is 
adapted to engage and disengage an opening 53 
in the cover 46 for locking and unlocking said 
cover. This cover controls the access to the 
transformer 23. It will be noted that this access 
to the transformer by opening the cover 46 is pos 
sible only when the left-hand covers 44, 45 are 
closed, and vice versa.. ; . .J' 



2,577,879 
5 

The several means and arrangements described 
are given merely by way of example, and it will 
be understood that details of the apparatus are 
susceptible of various modi?cations without de 
parting from the spirit and scope of the invention. 
What is claimed is: 
1. An apparatus for treating liquids with radia 

tion comprising at least one pair of spaced collec 
tors extending parallel and opposite to each other, 
a plurality of parallel tubes connecting said col 
lectors, means to irradiate liquid passing through 
said tubes, and at least one transverse partition 
in each of said collectors dividing the collectors in 
compartments, the partitions in one collector 
being disposed in staggered relationship to the 
partitions of the opposite collector, thereby pro 
longing the length of travel of the liquid through 
the apparatus. 

2. An apparatus as de?ned in claim 1 wherein 
the transverse partitions of the collectors are dis 
placeable in longitudinal direction. 

3. An apparatus for treating liquids with radia 
tion comprising in a closed housing at least one 
pair of spaced collectors extending parallel and 
opposite to each other, a plurality of replaceable 
radiation permeable cylindrical tubes connecting 
said collectors, means for tightly seating tubes of 
different dimensions in the inner walls of said 
collectors, means for adjusting the distance be 
tween said collectors in accordance with the 
length of said tubes, longitudinally adjustable 
transverse partitions in said collectors dividing 
the collectors into compartments, the partitions 
in one collector being disposed in staggered rela 
tionship to the partitions of the other collector, 
and irradiating means so arranged as to direct 
the radiation substantially upon said tubes. 

4. An apparatus for treating liquids with radia 
tion comprising in a closed housing at least one 
pair of spaced collectors extending parallel and 
opposite to each other, a plurality of replaceable 
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radiation permeable cylindrical tubes with frus 
toconical ends connecting said collectors, resilient 
gaskets in the inner walls of said collectors pre 
senting a tight seating for said frustoconical ends 
of tubes of di?erent diameters, means for adjust 
ing the distance between said collectors in ac 
cordance with the length of said tubes, longitudi 
nally adjustable transverse partitions in said col 
lectors dividing the collectors into compartments, 
the partitions in one collector being disposed in 
staggered relationship to the partitions of the 
other collector, and irradiating means so arranged 
as to direct the radiation substantially upon said 
tubes. 

WILLIAM PATRICK 1m STOUTZ. 
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