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UNITED STATES PATENT OFFICE, 
BENJAMIN JURIST, OF NEW YORK, N. Y., ASSIGNOR. To BRYER. H. PENDRY, TRUSTEE. 

APPARATUS FOR TREATING LIQUIDS. 

1,190,769. 
Application filed November 27, 1911. 

To all whom it may concern: 
Be it known that I, BENJAMIN JuRIST, a 

citizen of the United States, and resident 
of New York, in the county of Kings and 
State of New York, have invented certain 
new and useful Improvements in Apparatus 
for Treating Liquids, of which the follow ing is a specification. 
This invention relates particularly to the 

treatment of liquids with ultra violet rays. 
Ultra violet rays have as is well known, 

remarkable bactericidal and chemical actinic 
powers. By reason of the power of destroy 
ing and inhibiting the growth of germs it 
has been proposed to use the ultra violet 
rays for the sterilization of liquids and by 
reason of their power to effect chemical 
changes it has been proposed to use them for 
certain industries for instance, the treatment 
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and bleaching of oils and in the acceleration 
of various chemical processes. 
The most effective lamps for emitting 

ultra violet rays at present on the market are 
vacuum lamps and usually operate most 
efficiently at a comparatively high tempera 
ture and for this reason it is well to avoid 
having the liquids which are to be treated 
come in contact with the lamp owing to the 
cooling effect of the liquid. It has also been 
found that when the liquid comes in contact 
with the lamp deposits are likely to be 
formed on the outer portion of lamp which 
are more or less opaque and thus interfere 
with the passage of the rays. Some liquids 
are themselves more or less opaque to ultra, 
violet rays and in such cases the effects of 
the rays either bactericidal or merely chemi 
cal are limited to the depth of penetration 
which is determined by the degree of 
Öpacity. If an opaque liquid is treated in 
any considerable mass the effect is unsatis 
factory owing to the fact that the penetra 
tion is so slight. The liquid is therefore not 
uniformly treated. 
In any continuous process for the treat 

ment of liquids if the lamp at any moment 
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fails to operate it is obvious that a certain 
quantity of liquid will receive less treatment 
than it should. If this uncompletely treat 
ed liquid is permitted to mingle with the 
completely treated liquid or any part of it 
the product will of course be contaminated. 
In cases of sterilizing processes the effect 
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might be very dangerous since some germs 
would be certain to pass into the product. 
It has also been found desirable in many cases 
to keep the liquid at a fairly low tempera 
ture during its treatment. As the lamps 
give off more or less heat it is therefore de 
sirable to provide some suitable form of 
cooling device to prevent an undue rise in 
the temperature of the liquid. In some cases 
the ultra violet rays from a lamp produce 
certain changes in the surrounding air such 
as the formation of ozone. While this may 
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be valuable in some processes for instance, 
in treating and bleaching oils, it is objection 
able in other processes as for instance, in sterilizing liquid foods such as milk. It is 
therefore well to provide means if desired 
for carrying off the gaseous products. 

It is the object of this invention to pro 
vide a process for the treatment of liquids 
and also to provide apparatus for carrying 
out such a process in which the foregoing 
principles will be properly developed so that 
liquids may be treated efficiently and com 
pletely in a continuous manner uniformly 
at proper temperatures. It should be un 
derstood that any suitable type of lamp for 
emitting ultra violet rays may be employed 
but as a mercury vapor lamp having a 
transparent quartz container is thus far the 
most efficient source of ultra violet light at 
present on the market, the invention will be 
described with particular reference to such a lamp. 

Briefly considered the invention contem 
plates treatment of a thin layer of liquid by 
the rays from a lamp spaced apart from the 
liquid. The liquid is allowed to flow over 
a surface a short distance from the lamp at 
a uniform speed. The shape and design of 
the liquid guiding surfaces will depend upon 
the type, design and power of the lamp em 
ployed. The guiding surfaces should be 
such as to allow the liquid the greatest pos 
sible exposure with the greatest permissible 
velocity. For small installation a single 
lamp may be used but for commercial 
processes of magnitude a number of lamps 
may be employed, the liquid supporting or 
guiding surfaces being designed so as to 
cause the liquid to pass through he in 
fluence of the rays from the different lamps 
successively. The lamps not being in con 
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tact with the liquid operate at their most 
efficient temperature. The guiding surfaces 
may be cooled in a suitable manner. To 
avoid the accumulation of any deleterious gaseous products in the apparatus a suitable 
form of ventilation may also be provided. 
In case the current supplying the lamps 
fails at any time the supply of liquid to the 
apparatus can be instantly and automati 
cally checked. In case of failure of a lamp or lamps, to operate the product from the 
apparatus can be instantly and automati 
cally prevented from flowing out into the 
receptacle for treating the liquid. When a 
number of lamps are used in one apparatus 
the flow of liquid can be automatically regu 
lated according to the varying power of the 
lamps to emit ultra violet rays, be it in the 
case of a fluctuating electric current in the 
lamp or should one or more of 
fail to operate. 

In the accompanying two sheets of draw 
ings the principles of the invention are illus 

the lamps 

trated. 
25 

3) 

35 

40 

45 

50 

55 

60 

65 

Figure 1, is a vertical cross sectional view 
of a simple form of apparatus embodying 
the invention with a vertical type or mercury 
vapor lamp. Fig. 2, is a vertical sectional 
view of another form of apparatus with a 
horizontal type of vacuum lamp. Fig. 3, is 
a vertical sectional view of a form of the in 
vention made up of a plurality of independ 
ent sections so that the liquid is treated in 
successive stages. Fig. 4, is a diagrammatic 
view showing the electric circuit for operat 
ing the lamps and the valves. Fig. 5, is a 
vertical sectional view of another form of 
apparatus embodying the invention, the liq 
uid guiding surfaces being arraged in the 
form of cascades one below the other. 
In the form of apparatus illustrated in 

Fig. 1 the lamp 1 is supported by holders 2. 
Surrounding the lamp is the fluted or cor 
rugated cylindrical wall 3 forming the guid 
ing surfaces for the liquid to be treated 4 is 
the supply pipe for the liquid which dis 
charges into the annular distributing mem 
ber 5 above the wall 3. The distributer 5 is 
provided with perforations so that the liq 
uid is allowed to trickle in fine streams on 
to the corrugated wall 3. The bottom 6 of 
the treating chamber is funnel-shaped so 
that the liquid may collect and run out 
through the outlet or discharge pipe 7. The 
upper end of the treating chamber is closed 
by a cover 8. A cap, window or observa 
tion opening 9 may be provided at the up 
per end. In some cases the corrugated wall 
3 may serve to provide all the cooling Sur 
faces necessary or a jacket 10 may be pro 
vided outside of it forming a cooling cham 
ber 11 through which air or other cooling 
fluid may be forced, entering through the 
pipe 12 and flowing out through the pipe 13. 
In case it is desired to remove the gases from 
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the treating chamber a ventilating or suc 
tion pipe 14 may be provided. In case it is 
desired to admit fresh air to the treating 
chamber, a filtering inlet 15 may be provided 
if desired. The inside of the treating cham 
ber may have its inner surface formed of 
white enamel so as to reflect such of the 
rays as are not completely absorbed in di 
rect passage through the liquid. The ob 
servation opening 9 may be provided with 
colored glass if desired to protect the eyes of 
the operator. 
liquid passes with considerable speed over 
the corrugated wall 3. Owing to the sur 
faces being corrugated, the liquid is sub 
jected to the rays from the lamp through a 
suitable period of time, greater of course 
than would be the case if the wall 3 were 
Smooth or uncorrugated. In some cases the 
corrugated wall 3 will provide sufficient 
cooling surfaces, in other cases the cooling 
jacket 11 may be provided. Ventilation by 
suction through the pipe 14 will also tend to 
keep down the temperature of the apparatus. 
In the form of apparatus shown in Fig. 2 

the lamp 20 is substantially horizontal and 
the guiding walls 21.21 are inclined toward 
each other so as to form a flattened funnel 
leading to the discharge pipe 22. Cooling 
vanes 23 may be provided if desired. The 
liquid to be treated is supplied through the 
pipe 24 and the distributer 25 so that the 
liquid is distributed around the upper edges 
of the guiding walls 21, 21. This construc 
tion is particularly adapted to short hori 
Zontal lamps with high intrinsic power. 
While the apparatus thus far described 

is suitable for small out-puts and while of 
course the capacity will be proportional to 
the size of the apparatus it has not been 
found practical to increase the capacity by 
a simple increase of size beyond certain 
limits. It is believed that the nist prac 
tical method of increasing the capacity with 
out shortening the time of exposure or ex 
cessively increasing the velocity of flow of 
the liquid is to build the apparatus in sev 
eral independent sections through which the 
liquid passes successively as for instance in 
Figs. 3 and 5. The apparatus of Fig. 3 con 
sists of the combination of three sections 
such as are shown in Fig. 2. The liquid to 
be treated is introduced from a suitable 
reservoir through the pipe 30, past the valve 
31 and through the distributing member 32 
into the upper chamber. The liquid then 
flows over the guide surfaces 33 out through 
the pipe 34 and through the distributing 
member 35 into the second chamber. It 
then flows over the surface 36, is collected 
and flows through the pipe 37 and is dis 
tributed by the member 38 into the lower 
treating chamber. When the liquid has 
flowed down the incline of the guide sur 
faces 39, it is collected and passes out through 

70 

75 

In this form of apparatus the 

80 

85 

90 

95 

00 

05 

II.0 

115. 

20 

125 

30 



O 

20 

25 

30 

3 5 

40 

45 

50 

60 

1,190,769 

pipe 40 past the valve 41 and through dis 
charge pipe 42 into a suitable collector or 
receptacle. The lamps 43, 44 and 45 sup 
ply the rays for treating the liquid in suc 
cessive steps in the three chambers. Obvi 
ously any number of these chambers with 
suitable lamps may be employed. Cooling 
fluid may be supplied through the pipe 46 
and pass upward through the jackets 47, 48 
and 49 and out through the outlet 50. When 
desired, the chambers may be ventilated 
through the pipe 51 having branches 52, 
53 and 54 leading to the three chambers re 
spectively. -- 

In the form of apparatus shown in Fig. 5 
the liquid guiding members are in the form 
of inclined planes such as 60, 61, 62 and 63 
arranged as cascades and with suitable 
lamps such as 64, 65, 66 and 67. These are 
all inclosed in a casing 68 from which the 
air may be withdrawn through a pipe 69. 
The liquid to be treated is supplied through. 
pipe 70 and the distributer 71 which dis. charges fine sprays upon the upper edge of 
the incline 60. A ledge 72 forms the trough 
to collect the liquid into the pipe 78 and dis charge it through the distributer 74 on to 
the incline 61. In a similar manner the 
liquid passes successively over the Successive 
inclines beneath the successive lamps and 
discharges from the pipe 75 at the bottom, Cooling jackets such as 76 may be provided 
for the liquid surfaces through which a cool 
ing fluid may be forced through the pipe 77 
and out through the outlet pipe 78 at the 
top. : 

Rultiple chamber treating apparatus in 
addition to the advantage of great capacity 
is particularly valuable on account of the 
uniform results obtained. As the liquid is 
treated in each chamber of the apparatus it 
is collected and redistributed into the next 
chamber and in this manner the liquid is 
thoroughly mixed so that in the final result 
there has been practically a perfectly uni 
form exposure of the entire mass of liquid 
When the apparatus has once been installed 
it is easy to increase the capacity by sim 
plv adding one or more treating chambers 
and increasing the rate of flow of the liquid 
correspondingly. It is possible to operate 
one of these multiple unit systems at a frac 
tion of its total capacity by simply shut 
ting off one or more of the lamps. The 
liquid is then only treated in the other cham 
bers where the lamps are running and the 
chambers where the lamps are turned off 
serve simply as mixing chambers. 
Other immortant improvements of this in 

vention reside in the automatic regulation 
of the supply of liquid to the apparatus and 
the automatic regulation of the discharge. 
The principles of this part of the invention 
are illustrated and described in conjunction 
with the type of apparatus shown in Fig. 3 
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but it will be obvious that the automatic 
regulation can be applied to any form of 
apparatus as heretofore described. 

Valves 31 and 41 have previously been re 
ferred to as located in the supply and dis 
charge pipes respectively. These valves are 
raised by the action of solenoids 80 and 81 
aspectively which solenoids are connected 

in series in the power supply circuit of the 
system. One branch 82 (Fig. 4) of the cir 
cuit connects the two solenoids 80 and 81 
and the other. branch 83 includes the lamps 
43, 44 and 45. A switch 84 is provided for 
controlling the system. Each individual 
lamp may be controlled by a switch such 
as 85 and each lamp has in series with it, as 
is customary with such lamps, an induction 
coil 86 and a series resistance 87 for steady 
ing and regulating the lamp current. As 
long as the current is on and the lamps are 
operating the solenoids hold up the valves 
so that the liquid is supplied to the appa 
ratus and discharge into a suitable recepta 
cle. As the current in the lamp circuit fluc 
tuates the valve 31 is raised and lowered so 
that with an increase of current a greater 
supply of liquid to the apparatus is per 
mitted and with a decrease of current there 
is a corresponding decrease in the supply of 
liquid. The result is that the supply of 
liquid is proportioned to the available cur 
rent and the available effective power of 
the lamp or lamps. In case the supply of 
current fails or the lamps are all shut off, 
the valve 31 drops and stops the supply of 
liquid to the apparatus which then over 
flows into some suitable receptacle through 
the overflow pipe 88. In case the current is 
shut off or the lamps fail to operate while 
the liquid is being treated, the solenoid 81 
releases the valve 41 and closes the outlet 
to the pipe 42 as previously mentioned. The 
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liquid which at this time is in the appa- . 
ratus is thus prevented from mingling with 
the properly treated liquid and flows out 
through the trap 90 into the overflow pipe 
91. The trap 90 prevents air from flow 
ing back into the outlet and contaminating 
the product. This is particularly valuable 
in sterilization processes. 
On account of the danger which would 

result from mingling incompletely treated 
liquid with the completed product it is de 
sirable to prevent the outlet valve 41 from 
being automatically raised after it has once 
been closed by failure of the lamps. The 
lamp or lamps may go out for only a few 
seconds so that while the supply would be 
shut off the liquid in the apparatus would 
not have time to entirely drain out before 
the valve 41 was again opened. This is par 
ticularly dangerous insterilization proc 
esses. Similar difficulties may be encoun 
tered with quartz lamps operating under. 
high pressure. The mercury vapor arc does 
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not reach its highest actinic power until 
several minutes after starting and the re 
sult will be an imperfectly treated liquid 
if the flow of liquid was permitted before 
the lamp reached its proper running condi 
tion. A self-locking mechanism is therefore 
provided as indicated in Fig. 4. A pivoted 
lever 92 has one end adapted to engage in 
a notch 93 in the stem of the valve 41. 
When the valve is once closed, the lever en 
gages in the notch 93 and prevents the valve 
from being opened until the operator man 
ually resets the lever 92. 
In order to warn the attendant of inter 

ruptions in the operation of the apparatus 
a signal system may be employed as illus 
trated in Fig. 4. A local circuit 95 contains 
a bell 96 or any other suitable form of 
signal device and a source of current 9. 
Any suitable form of contacts may be em 
ployed and may be conveniently actuated 
by the lever 92. In this case the lever 92 is 
pulled upwardly by a spring 98 and one end 
of the lever has a contact 99 adjacent to the 
stationary contact 100. When the end of 
the lever 92 falls into the notch 93 in the 
stem of the valve 41, the local signal cir 
cuit is closed and the signal given calling 
attention to the condition of the apparatus. 
Obviously where several treating appa 
ratuses are used in one installation an elec 
tric annunciator may be used as a signal de 
vice. It is obvious that the supply valve 31 
may also be equipped with a self-locking 
mechanism and signal device as just de 
scribed. Thus in small apparatus such as 
those shown in Figs. 1 and 2 the safety 
valve 41 may be omitted and only a regu 
lating valve 31 provided in the supply pipe. 

It is obvious that many changes may be 
made in details of construction and method 
of operation- herein shown and described 
and it should be understood that the claims 
are not limited to the specific disclosure 
herein except so far as required by the prior 
art. 

In the claims where terms such as “lamp', 
“wall”, “surface” etc., are used it should be 
understood that they are used in a broad 
sense to cover the use of one or more. 
What i claim is:- 
1. Apparatus for treating liquids com 

prising a treating chamber, a lamp, and 
electromagnetically controlled means for 
regulating the supply and discharge of the 
liquid in accordance with the operation of 
the lamp. 

2. Apparatus for treating liquids com 
prising a lamp for emitting ultra violet rays, 
a chamber for treating the liquid and means 
for automatically checking the discharge of 
liquid in case the lamp is extinguished. 

3. Apparatus for treating liquids com 
ultra violet 
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means for automatically checking the dis 
charge of liquid in case the lamp is extin 
guished and means for preventing the re 
sumption of discharge in case the lamp is 
again started. 

4. Apparatus for treating liquids com 
prising a lamp, a liquid treating chamber 
having a discharge outlet and an electro 
magnetic device in series with the lamp for 
controlling the discharge. 

5. Apparatus for treating liquids com 
prising a lamp, a liquid treating chamber 
having a discharge outlet, an electro-mag 
netic device in the lamp circuit operating a 
controlling valve in the discharge and a 
latch for automatically locking said valve 
when said valve has been closed and so pre 
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venting a resumption of the operation of . 
said valve after the lamp has been once ex 
tinguished and before said automatic lock 
ing device is released. 6. Apparatus for treating liquids com 
prising a plurality of lamps for successively 
affecting the liquid and means variable with 
the operation of the lamps for regulating 
the discharge of liquid. o 

7. Apparatus for treating liquids com 
prising a plurality of independently oper 
able sections, each section equipped with a 
distributer and a collector for the liquid con 
nected so that the liquid flows successively 
through the series of said sections, in each 
section an electric lamp emitting ultra vio 
let rays, a source of supply for the liquid 
to be treated connected to the distributer 
of the first section, an automatic valve for 
electro-magnetically regulating the Supply 
of liquid to be treated according to the elec 
tric current in all lamps, means for direct 
ing the untreated liquid past the distributer 
of the first section when said valve in said 
supply is closed, a discharge pipe connect 
ed to the last section, an outlet for the per 
fectly treated liquid, an automatic valve for 
electro-magnetically controlling the connec 
tion between said discharge and said outlet 
so as to interrupt the connection upon inter 
ruption of the electric current in all lamps, 
means for directing the partly treated liquid 
in the discharge pipe past the outlet for the 
perfectly treated liquid when said valve has 
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closed the connection between said discharge 
and said outlet, means for automatically 
locking said valve in the discharge pipe af 
ter it has been closed and means for signal 
ing the interruption of the electric current. 

8. Apparatus for treating liquids com 
prising a plurality of inclined liquid guid 
ing members arranged in the form of a cas 
cade, a source of ultra violet rays arranged 
adjacent each of said guiding members, a 
distributing member at the top of eachin 
clined member, means for collecting the liq 
uid at the bottom of each inclined member 
and delivering the liquid into the next lower 
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distributing member, means for supplying 
liquids to be treated and means for collect 
ing the treated liquid, an electro-magneti 
cally operable valve for controlling the out 
let of liquid to be collected and a by-pass for 
the liquid operable when the said valve has 
closed the normal outlet, a latch for said 

valve and a means for signaling the inter 
ruption of the current. 

BENJAMIN JURIST. 

Witnesses: 
RoBT. S. ALLYN, 
IBRYER. H. PENDRY. 


