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[57] ABSTRACT 
The invention disclosed is directed to a system for 
generating and discharging oxidizers such as sodium 
hypochlorite in washing operations where main 
tenance of a predetermined concentration of oxidizer 
for extended periods on a continuous and automated 
basis is essential for stain removal and disinfection. 
The oxidizer production is achieved by controlled 
electrolysis of suitable salts in a vessel separate from 

' that in which the objects are washed. The supply of 
oxidizer to the wash solution is accomplished by a 
regulated over?ow system. 

5 Claim, 6 Drawing 
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1 
SYSTEM FOR PRODUCING AND DISCHARGING 

OXIDIZERS FOR WASHING OPERATIONS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a system for produci 

ing and discharging oxidizers such as sodium 
hypochlorite in washing operations. The oxidizer is 
produced by electrolysis of dissolved salts in required 
concentration and atv a required rate to maintain a 
predetermined concentration of oxidizer in the wash 
solution. The oxidizer is discharged into the wash solu 
tion by utilization of an over?ow system which can be 
either manually or electronically controlled. The 
present invention is particularly valuable where 
production vand maintenance of oxidizers in a washing 
system is required on a continuous and automated ba 
sis. . 

2. Description of the Prior Art 
Oxidizing agents are used extensively in various types 

of washing operations for such purposes as disinfecting, 
deodorizing and bleaching. The use of oxidizing agents 
such as chlorine and hypochlorites in washing opera 
tions, particularly institutional and commercial laundry 
and dishwashing systems is highly desirable because of 
the rapid washing .processes utilized by institutions. 
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The hypochlorites, which are used extensively for in- _ 
creased detergency and stain removal in laundry and . 
dishwashing systems are ordinarily, produced by react 
ing gaseous chlorine with a hydroxide of sodium, calci 
um or potassium under carefully controlled conditions. 
Gaseous chlorine is readily obtainable by simple elec 
trolysis of an aqueous solution of the corresponding 
chloride salt. The electrochemical generation of 
chlorine is widely practiced, and such processes are 
well developed in the art. However, there are many 
hazards and problems connected with supplying wash 
ing operations with active chlorine gas as well as 
hypochlorites. 
Many conventional methods for the addition of 

chlorine and chlorine releasing compounds to wash 
solutions are based upon the chemical action of 
chlorine. While the direct introduction of gaseous 
chlorine from a pressurized source probably represents 
the simplest form of disinfecting and destainingv this 
method has the disadvantages of requiring heavy and 
cumbersome pressure type storage cylinders to contain 
the supply of liquid or gaseous chlorine, and an expen 
sive and delicately balanced metering system for regu 
lating the delivery of the gas. _ . 
The use of granular solid-type oxidizers such as 
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hypochlorite preparations are quite costly and very dif- - 
ficult to distribute uniformly throughout the wash solu 
tion. Ready mixed hypochlorites share a disadvantage 
with the solid hypochlorite preparations in being an ex 
pensive source of chlorine. Difficulties are also encoun 
tered in the storage, transportation, and ?re prevention 
of ready mixed oxidizers such as hypochlorites. V 
The use of detergents containing chlorine releasing 

agents also presents a threat to the e?iciency of wash 
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ing systems. Many dish and laundry detergents contain- - 
ing both a chlorine releasing agent andv a surfactant 
have brief shelf lives due to attack by chlorineon the 
surfactant. As a result, the overall effectiveness of the 
composition is reduced. 

65 

2 . 

While previous attempts have been made to produce 
and supply washing systems with various oxidizers, 
especially chlorine gas and hypochlorites, these at-‘ 
tempts have not been successful in developing a safe, 
efficient and inexpensive method for both generating 
oxidizers and discharging them in a regulated manner 
into washing systems in order to maintain a predeter 
mined level of oxidizer in the wash ‘solution. 

SUMMARY OF THE INVENTION 

It has now been found by the practice of this inven 
tion that a predetermined level of oxidizercan be main 
tained in a wash solution by utilization of a washing 
system whichcomprises a means for producing the ox 
idizer, and discharging it into the wash solution. The 
oxidizer is produced in a separate chamber from that in 
which the articles are washed. An electrochemical cell 
consisting of a set of electrodes maybe incorporated 
into this chamber (hereafter referred to as the salt 
reservoir), or in a separate chamber. The- electrodes 
are continuously exposed to a salt solution such as a 
sodium or potassium chloride, iodide or bromide singly 
or in combintion. A dropspout attached to an overflow 
outlet in the side wall of the oxidizer reservoir, a 
chamber in which the oxidizer is produced and/or 
stored, extends into the washing apparatus and 
discharges the oxidizer from said chamber to the wash 
solution. The amount of oxidizer discharge supplied to 
the wash solution can be controlled by a simple regu 
lated over?ow, or a sophisticated electronic control 
utilizing conductivity and/or the oxidation-reduction 
potential of the solution in the washing operation. 
The present. system of electrochemically generating 

an oxidizer such as chlorine and discharging itinto a 
washing system can be adapted to various types of 
washing operations whether for fabrics, dishes, utensils, 
or other articles. Its mobility, efficiency, economy and 
versatility offer special advantages to institutional and 
commercial dish and laundry washing processes. 
The present system provides for optimization of elec 

trolysis conditions thereby enabling productionof ox 
idizers from relatively inexpensive salts and with high 
current efficiency. Hence the cost per unit concentra 
tion of oxidizer is substantially lower than that of con 
ventional oxidizer materials. 

This system also eliminates the numerous hazards 
and inconveniences of handling such oxidizers as 
chlorine gas, and solid and ready-mixed hypochlorites. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be best understood by 
reference to the following description, taken in connec 
tion with the following drawings, in which: 

FIG. 1 is a schematic drawing of the oxidizer generat 
ing and discharging system of this invention in its rela 

' tion to a conventional washing apparatus. 
FIG. 2 is a schematic drawing of the oxidizer generat 

ing and discharging system of this invention in com 
bination with an electronic system which detects the 
reduction in the conductivity of the wash solution, and 
actuates a solenoid valve to allow water to ?ow through 
the detergent reservoir and the oxidizer reservoir. Solu 
bilized detergent and oxidizer are then supplied to the 
wash tank'by an over?ow system. 

FIG. 3 is a schematic drawing of the structure of one 
of the electrochemical cells employed in this invention. 



' solution in order to maintain a. 
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FIG. 4 is a drawing of a preferred embodiment of the 
‘oxidizer generating and discharging system of this ‘in 
vention, particularly the electrochemical cell as it is in 
corporated in the salt reservoir. - 

FIG. 5 is a drawing of a preferred embodiment in 
which the electrochemical cell is located in a separate 

' chamber outside the salt solution reservoir. 
no. 6 is a schematic drawing of a preferred embodi 

ment in which an independent oxidizer sensing device 
is used to regulate the addition of oxidizer into the wash 

predetermined level of 
oxidizer in the wash solution.’ _~ ' - - 

DESCRIPTION OF THE PREFERRED 
. > _ . ~ EMBODIMENT _ 

FIG.‘ 1 illustrates the oxidizer generating and 
discharging unit in association with a washing ap 

' paratus. ‘Washing apparatus 10 represents a conven 
‘ tiohal dish or laundry washing machine having wash 

tank 11 invitsbase. (By “wash tank” as used herein is 
meant a reservoir for the wash solution.) This is pro 
vided with valve controlled drain l2 and over?ow '13 
‘maintaining cleansing solution level 14. Disposed in an 
‘overhead position outside washing apparatus 10-is ox 

' idizer reservoir 15 . in which the oxidizer is elec 
trochemically generated. Said reservoir is equipped 
with side drain 22 having valve 22A with the drain ex 
tending into wash tank 11, and over?ow outlet 16 to 
which is attached dropspout 21 extending into wash 
tank .11. Incorporated into oxidizer reservoir 15 are 
electrodes 17 and 18 connected by loop 23 to recti?er 
19 which provides power to the cell. Feed pipe 20 sup 

I plies water at a desired rate through oxidizer reservoir 
15 thereby ?lling said reservoir to the over?ow level 

‘ determined by outlet 16. Oxidizer reservoir 15 
a saturated solution of a salt preferably a halogen salt, 
which is converted to active halogen gas by electrolysis. 
The halogen gas becomes solubili'ze'd in- reservoir 15. 
Side drain 22 delivers the initial addition of oxidizer to 
the wash solution. As additional water is fed to reser 
voir 15 through feed pipe 20, the over?ow of oxidizer. 
solution 24A passes through over?ow-outlet 16, into. 
dropspout 21 to wash solution 25 thereby continually 

_ ‘ oxidizing the wash solution. The oxidizer requirement 
is controlled in oxidizer reservoir 15 by passage of a 

' _predetermined electrolysis current through oxidizer 
solution 24A. - ' 

i The salt usedin detergent reservoir 15 depends on ' 
the oxidizer desired. However, halogen salts such as the 
alkali metal and alkaline earth metalsalts of chlorine, ' 
bromine and iodine are preferred. Y . , 

Av detergent-oxidizer composition can be added to 
reservoir'15 as the oxidizer source. The effluent from ' 
reservoir 15 provides for the addition of both oxidizer 
and detergent in su?icient amounts to ef?ciently‘ox 
idize and supply detergency to the vwash solution 25. 

FIG. 2 illustrates the oxidizer generating and 
discharging system of this invention in combination 
with an electronic system which controls theoxidizer 
requirements by detecting the reduction in the conduc 
tivity of the wash solution. Washing apparatus 26 

4 
, reservoir 31 and detergent reservoir 32 each’ having 
over?ow outlet 33 and 34 respectively. The oxidizer- ‘ " 
reservoir 31 which is also equipped with side drain 53 - 
extending into wash tank 26 contains 'sut’?cient 
amounts of a suitable salt to produce a saturated solu 
tion; detergent reservoir 32 contains a detergent . 
powder. Side drain 53 includes valve 53A as a. com 
ponent thereof for control of initial charge to the wash 
tank. Incorporated into reservoir 31 are electrodes 35 
and 36 connected by. loop 37 to recti?er 38 which pro 
vides power from step down transformer 39. 
' Feed pipe 40 supplies water to oxidizer reservoir 31 Q 
and detergent reservoir 32 thereby ?lling ‘said reser- ~ 
voirs to the over?ow levels determined by over?ow 
outlets 33 and 34. Adjustmentof valves 41 and 42 in 
feed pipe 40, controls the amount of water which en 
'ters detergent reservoir 32 and oxidizer reservoir 31 

' thus, controlling the amount of oxidizer and detergent 
20 discharged into wash tank 27. Theoxidizer is elec 
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trochemically generated in the oxidizer reservoir 31 
and becomes solubilized, in oxidizer solution 43. Con 
ductivity electrode 44 which is connected by electrode 
cable .45 to electronic circuitry head 46 detects the 
reduction in the conductivity of the wash solution 47 
and actuates solenoid valve 48 to allow water to ?ow _' 

‘ through feed pipe~40 into the detergent reservoir 32 
and the oxidizer reservoir 31. The over?ow of deter 
gent solution 49 passes through over?ow outlet 34 into 
dropspout 50 to wash solution 47 thereby providing 
controlled detergency to said wash solution. The over 
?ow of oxidizer solution 43 passes through over?ow 
outlet 33 into dropspout 51 to wash solution 47 thereby 
oxidizing said solution. Solenoid valve 48 is connected‘ 
by solenoidcable 52 to electronicv circuitry-head 46. 
Transformer 39 operates conductivity bridge and as- - ‘ 
sociated electronic circuitry head 46, in addition to 
supplying necessary current to recti?er 38. ' 

Detergent reservoir 32 and connected dropspout 50 
_ are not necessary to the successful operation of the ox 

idizer generating and discharging system of_ thisinven- ' 
- tion. The oxidizing unit is adaptable to many commer 

45 
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represents a conventional» dish or laundry ' 
machine having wash tank 27 in its base. is pro 
vided with valve controlled drain 28 and over?ow 29 .. 
maintaining cleansing solution level Disposed in 
overhead positions outside wash tank 26fareioxidizer> 

cial washing systems utilizing conventional methods of 
dispensing detergent. ' , - g > 

In the washing operations described in FIGS. 1 and 2, 
one to three gallons of wash solution per 30 minutes are 
lost through over?ow 29. To a particular con 
centration of oxidizer in the wash solution, requisite‘ 
quantities of oxidizer must be added intermittantly to 
compensate for the loss of oxidizer due- to this over- ~ 
?ow. By passing a speci?c electrolysis current through 
the oxidizer solution, enough oxidizer can be produced 
to maintain the desired level of oxidizer in the wash 
solution‘. . _ . ‘ 

Referring now to FIG. 3, electrochemical cell 60 
consists of a central long rectangular compartment 61 
for anode 62 and two side compartments 63 and 64 half 
the length of anode chamber 61 where cathodes 65 

three lucite compartments 61, 63 and 64 are separated 
from each other by lucite partitions 67 and 68, and are 
openat the bottom. Each compartment has vent 66 on 
top for escape of gases. I _ ' 

Electrochemical cell 60 as described above produces 
the optimum electrolysis result. The shorter cathode 
compartments 63 and 64 facilitate the escape of 

equal in surface area to anode 62 are located. The‘ 



5 
hydrogen gas evolved there, whereas the longer anode 
chamber 651 causes increased solubilization of chlorine 
gas to produce hypochlorite. Both anode 62 and 
cathodes 65 can be constructed of either graphite, 
titanium, a noble metal of the platinum group, or a 
deposit of a noble metal of the platinum group on 
titanium to prevent electrode corrosion in highly al 
kaline conditions and in the presence of wet halogen 
gas. . 

FIG. 4 illustrates a variation in the oxidizer generat 
ing and discharging system of this invention. The ox 
idizer is produced in a separate electrolysis chamber 
located inside the salt reservoir, and discharged from 
this chamber. Said resevoir 70 is divided into two com 
partments; electrolysis compartment 71 and salt solu 
tion compartment 72. Electrolysis chamber 71 houses 
anode 74 and cathodes 75 which are separated from 
each other by lucite panels 76 and 77. Salt solution 73 
enters compartment 71 through opening 78. Electroly 
sis of a small volume of salt solution occurs in electroly 
sis chamber 71 enabling production of oxidizer at a 
concentration of about 6,000 parts per million. The ox 
idizer is discharged into the washing tank by means of 
delivery hose 84 connected to electrolysis compart 
ment 71. Oxidizer solution level 79 is maintained by 
floating microswitch 80. As solution level 79 falls, the 
microswitch control circuit is broken and solenoid 
switch 81 is actuated to allow water to ?ow through 
feed pipe 82 and out of water jets 83. When the ox 
idizer solution 73- reaches the desired level and the 
microswitch control circuit is again completed, sole 
noid valve 81 is deactivated and feed pipe 82 closed. 
The electrochemical cells illustrated in FIGS. 3 and 4 
and described above are the subject of commonly as 
signed U.S. application Ser. No. 74,715 ?led Sept. 23, 
1970. 
FIG. 5 illustrates another variation in the oxidizer 

generating and discharging system of this invention. In 
this case the oxidizer is produced in a separate electrol 
ysis chamber located outside the salt solution resevoir. 
Connected to salt solution chamber 85 is electrolysis 
chamber 86, containing either the electrochemical cell 
described in FIG. 3, or a cell with simple arrangement 
of a single cathode and anode as shown in FIG. 5. Elec 
trolysis chamber 86 is equipped with‘ vent 87 for the 
escape of hydrogen gas evolved at the cathodes; Salt 
solution 88 is displaced into electrolysis chamber 86, 
through valve 89 and dropspout 90. Electrolysis 'of a 
small volume of said salt solution occurs in electrolysis 
chamber 86 enabling production of oxidizer at a con 
centration of above 5,000 parts per million of oxidizer 
in about 700 milliliters of salt solution. The oxidizer is 
discharged into the wash tank through dropspout 91. 
Continual maintenance of salt solution level 92 is ac-v 
complished by regulating the input of fresh water into 
the salt solution chamber 85. Fresh water entering at , 
the base of the oxidizer solution chamber 85 displaces 
concentrated oxidizer solution 88 into electrolysis 
chamber 86. Subsequently, the rate of over?ow from 
salt solution chamber 85 governs the amount of ox 
idizer discharged into the wash tank. The input of fresh 
water can be controlled by either regulating mechani 
cal valve 94 or electronic valve 95. 

FIG. 6 illustrates the use of an independent oxidizer 
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65 

sensing electrode in an oxidizer generating and ' 
dispensing system similar to that ‘described in FIG. 2. 

6 
Independent oxidizer sensing electrode ‘98 is incor 

porated into wash tank 99- and connected by electrode 
cable 100 to electronic circuitry head 101. Disposed in 
an overhead position outside wash tank 99 is oxidizer 
reservoir 104 in which the oxidizer is electrochemically 
generated. Said resevoir is equipped with over?ow out 
let 105 to which is attached drop-spout 106 extending 
into wash-tank 99. Incorporated into oxidizer reservoir 
104 are electrodes 107 and 108 connected by loop 109 
to recti?er 110 which provides power from step down 
transformer 111. Oxidizer reservoir 104 is ?lled to the 
over?ow level determined by outlet 105 with saturated 
salt solution 113. Chlorine sensing electrode 98, which . 
is continually exposed to wash solution 112 detects the 
reduction in concentration of the oxidizer and actuates 
solenoid valve 102 thereby allowing water to ?ow 
through feed pipe 103 into oxidizer reservoir 104. The 
oxidizer solution 113 displaced by fresh water from 
feed pipe 103 passes through over?ow outlet 105 into 
dropspout 106 to wash solution 112 thereby maintain 
ing a predetermined concentration of oxidizer in said 
wash solution. Solenoid valve 102 is connected by 
cable 122 to electronic circuitry head 101. Trans 
former 111 operates electronic circuitry head 101. 
Conductivity electrode 114 is incorporated into wash 
tank 99, and connected by electrode cable 115 to elec 
tronic circuitry head 116. Disposed in an‘ overhead 
position out side wash tank 99 is detergentreservoir 
1 17 equipped with over?ow outlet 1 18 to which is con 
nected dropspout 119. Detergent reservoir 117 is ?lled 
to the over?ow level determined by over?ow outlet 
118 with detergent solution 121. Conductivity elec 
trode 114 detects the reduction in the conductivity of 
wash solution 112 and actuates solenoid valve 119 to 
allow water to ?ow through feed pipe 120 into the de 
tergent reservoir 117. The over?ow of detergent solu 
tion 121 passes through over?ow'outlet 118 into drop 
spout 119 to wash solution 112 thereby supplying con 
trolled detergency to said solution. Solenoid valve 119 
is connected by cable 123 to electronic circuitry head 
1 16. Transformer 124 operates conductivity bridge and 
associated electronic circuitry head 1 16. 
The independent oxidizer sensing system illustrated 

in FIG. 6 provides an extremely ef?cient and accurate 
method of detecting the concentration of oxidizer in 
the wash solution and maintaining the predetermined 
concentration of oxidizer desired. 
The independent oxidizer sensing electrodes which 

can be used for detecting the reduction in the concen 
tration of various oxidizers are silver/silver chloride 
electrode for detecting the reduction in the concentra 
tion of available chlorine, silver/silverv bromide elec 
trode for detecting theyreduction in the concentration 
of available bromine, and silver/silver iodine electrode 
for detecting the reduction in the concentration of 

' available iodine. 

The speci?c. details on the use of the above-men 
tioned silver halide electrodes are known to those 
‘skilled in the art of electrochemistry. In addition to the 
use of silver halide electrodes, other types of sensing 
electrode systems which make use of the oxidizing pro 
perty of the. wash solution can be used. 

Referring back to FIG. 2, the electronic method of 
controlling the amount of oxidizer as well as detergent 
discharged into wash solution 47 is based on detecting 

v the conductivity of said solution. Other methods of 
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determining the conductivity of wash solution 47 which 
would in turn actuate solenoid valve 48 to allow water 
to ?ow through detergent reservoir 32 and oxidizer 
reservoir 31 could be used with the oxidizer generating 
and discharging unit of this invention. 
The concentration of oxidizer salt in the solution 

supplied to the electrolysis chamber can be within the 
range of from about 1. percent by weight to about the 

_ I percent by weight at which the solution is saturated 
Mixtures of oxidizer sources can be used to take ad 

' vantage of mutual potentiation and cash advantages. 
I vFor example, the presence of small quantities 'of 
hypoiodites in a larger quantity of hypochlorite ' 

~ enhances the effectiveness of the latter'in oxidizing and 
disinfecting. _ . ~ . 

In the practice of this invention, the voltage which 
can-be used across the anode is from about 0.10 to 

‘ _ about 5 volts and preferably from about 1.3 to about 
2.5‘ volts with respect to the standard hydrogen elec 

The concentration of oxidizer which can be attained 
in the wash solution by using the systems described in 
FIG. 1, 2and 4, 5 and 6 is from about 20 to about 40 
parts per million of available chlorine, from about 20 to 
about 100 parts per million of available bromine and 

15 

25 

from about 1 to about 10. parts per million of available " 
iodine. Concentrations of oxidizer outside the ranges 
given above can be attained by variation of electrode 
size, cell volume, current passed across'the electrodes 
and the delivery system. _ ' ~ ' 

Referring back to FIG. 5, the salt solution supplied to 
the electrolysis chamber from the salt solution chamber 
should be of sufficient concentration. to effect very 
good current ef?ciency, i.e., greaterthan 50 percent. 
As indicated by the following chart, excellent current 
efficiency is attained when the concentration of the salt 
solution is greater than 8 percent by weight. Attain 
ment of current e?iciencies greater than 95 percent is 
possible when the electrochemical cell illustrated in 
FlG.3is employed. H ‘ ' 

12% > 16% > 24% ‘I: NaCl ‘ 4% 8% 20% 
ppm Cl,l 3300 4910', 6220 6630 . 6600" v6750 
Produced - _ . . '_ ‘ 

‘ %Curr_ent 34.8%. 51.8% 65.6% 70.1% 69.7% 71.4% 
Efficiency > , v . 

The invention is further illustrated by the following 
non-limiting examples. ‘ ' ' - > 

A ’ EXAMPLE 1 _ 

' The oxidizer generating and, discharging unit illus 
trated in FIG. 2 was adapted to a commercial dish 
washer. An oxidizer level ofv 25 parts per million of 
available chlorine and 0.4 percent concentration of de 
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tergent were maintained in the wash solution over a vsix '' ' 
hour period. The electrolysis currentpassed across the 
electrodes was 10 amperes. The direct current voltag 
passed across the electrodes .was 6.6 volts. '- ‘ ‘v ' 

The detergent and oxidizer discharge was'controlled' 
by a common solenoid valve which was actuated when 
ever the conductivity-of the wash solution fell below a 
value corresponding to 0.4 percent detergent concen 
tration. The conductivity attributed by the addition of 
brine solution along with the hypochlorite was taken 

65 

into consideration and proper adjustment of the con- ' 

8 
ductivity cell was made. The test run was conducted in 
the following manner. 
The oxidizer reservoirhaving a capacity of 6.8 liters . 

was ?lled with a saturated brine solution. A' su?icient 
amount of detergent powder was placed in the deter 
gent reservoir which was‘ then ?lled with water. The 
electrochemical cell was energized and I oxidizer 
production was begun one-half hour before the dish 
washer was started. The electrochemical cell generated 
905 parts per million of available chlorine in 6.8 liters ' 
of solution with v 93 percent current efficiency. 
(Chlorine concentration was determined by standard 
titration. procedures.) Before the dishwasher was 
started, 3 liters of solution from the oxidizer reservoir 
were added to the wash tank to produce 29.4 parts per - 
million of available chlorine in 30 gallons of wash solu 
tion. The'feed pipe valves were adjusted to allow twice 
as much water to enter the oxidizer-reservoir as’the de- ' 
tergent reservoir thereby controlling the amount of de 
tergent and oxidizer discharged into the wash solution. 
The ‘dishwashing machine was packed with heavily 

soiled dishes and eating utensils, and then started. After 
completion of the washing operation, the dishes and 
utensils were thoroughly clean and free from any trace 
of food particles. Several loads of dishes were washed 
during the six hour period, and were found to be clean, 
bright and free from stain. 

EXAMPLE2> ‘ 

.The identical procedure described in Example 1 was 
followed for generating and discharginghypobromite. 
The current was adjusted to 5 arnperes for production - 
of bromine. The oxidizer reservoir was ?lled with a 
saturated solution of sodium bromide and an oxidizer 
level of 25 parts per million of available bromine was 
maintained in the was solution over a six hour‘ period. 
Heavily soiled dishes were cleaned with the wash solu 
tion containing hypobromite and were found to be ex 
tremely clean, bright and free from stain. 

EXAMPLE3 

, The identical procedure described in Example VI was 
followed ‘for generating and discharging hypoiodite. 
The current was adjusted to 0.35 arnperes for produc 
tion of iodine. The oxidizer reservoir was ?lled with a 
saturated solution of sodium iodide and . an oxidizer 
level of 3 parts per million of available iodine was main 
tained in the wash solution’ over a six hour period. 
Heavily soiled dishes and utensils were cleaned'with the 
wash solution containing hypoiodite and were found to 
be extremely clean, bright and free from stain. 

EXAMPLE 4 

The oxidizer‘ generating and'discharging unit illus 
trated in FIG. 1 was adapted to a commercial dish 
washer. An oxidizer level of 25 parts per million of 
available chlorine was maintained in the wash solution 
over a one hour period. The electrolysis-current passed 
across the electrodes was 10 amperes. The direct cur— 
rent voltage across the electrodes was 6.6 volts. The ox 
idizer discharge was controlled by feeding liquid at a 
rate of 100 ml per minute through they electrolysis 
chamber without the use of a conductivity cell. The test 
run was conducted in the following manner. 
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The oxidizer having a capacity of 6.8 liters was ?lled 
with a saturated brine solution. THe electrochemical 
cell was energized and oxidizer production was begun 
one-half hour before the dishwasher was started. The 
electrochemical cell generated 900 parts per million of 
available chlorine in 6.8 liters of solution. Before the 
dishwasher was started, 3 liters of solution from the ox 
idizer reservoir were added to the wash tank to produce 
24 parts per million of available chlorine in 30 gallons 
of wash. solution. The dishwasher was packed with 

5 

heavily soiled dishes, glassware and eating utensils, and. I 
then started. A constant over?ow of 100 milliliters per 
minute from the oxidizer reservoir maintained a ox 
idizer level of 25 parts per million available chlorine in 
the wash solution during the washing operation. The 
dishes subjected to this washing system were found to 
be sparkling clean and perfectly free from stain. 

EXAMPLE 5 

The identical procedure described in Example 4 was 
followed for generating and discharging hypobromide. 
The current was adjusted to'5 arnperes for production 
of bromine. The oxidizer reservoir was ?lled with a 
saturated solution of sodium bromide and an oxidizer 
level of 25 parts per million of available bromine was 
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10 
cell generated 900 parts per , million of available 
chlorine in 6.8 liters of solution. Before the dishwasher 
was started, an initial charge of oxidizer and detergent 
were added to the wash tank to produce 30 parts per 
million of available chlorine and 0.4 percent detergent 
concentration in 30 gallons of wash solution. The dish 
washer was packed with heavily soiled dishes, glass 
ware and eating utensils, and then started. A constant . 
over?ow of 100 milliliters per minute from the com 
bined oxidizer-detergent reservoir maintained an ox 
idizer level of 30 parts per million available chlorine‘ 
and a detergent level of 0.4 percent detergent concen 
tration in the wash solution during the washing opera 
tion. The dishes subjected to this washing system‘ were 
found to be sparkling clean and perfectly free from 
stain. ' ' 

EXAMPLE 8 

The oxidizer generating and discharging unit illus 
trated in FIG. vl was'adapted to a commercial dish 
washer. The identical procedure described in Example 
4 was followed for generating and discharging 

- hypochlorite and hypobromite. The oxidizer solution 
25 

maintained in the wash solution over a one hour period. , 
Heavily soiled dishes, glassware and eating utensils 
were cleaned in the wash solution containing 
hypobromite and were found to be extremely clean, 
bright and free from stain. - 

EXAMPLE 6 

The identical procedure described in Example 4 was 
followed for generating and discharging hypoiodite. 
The current was adjusted to 0.35 amper'es for produc— 
tion of iodine. The oxidizer, reservoir was ?lled with a 
saturated solution of sodium iodide and as oxidizer 
level of 3 parts per million of available iodine was main 
tained in the wash solution over a one hour period. 
Heavily soiled dishes, glassware and eating utensils 
were cleaned with ‘the wash solution containing 
hypoiodite and were found to be extremely clean, 
bright and free from‘stain. 

EXAMPLE 7 _ 

The oxidizer generating and‘ discharging unit illus 
' trated in FIG. 1 was adapted-to a commercial dish 
washer. An oxidizer level of 25 parts per million of 
available chlorine and a detergent level of 0.4 percent 
concentration of detergent were maintained in the 
wash solution over a one hour period. The electrolysis 
current passed across the electrodes was 10 amperes. 
The direct current voltage across the electrodes was 
6.6 volts. The oxidizer andvdetergent discharge was 
controlled by feeding liquid at a rate of i 100 milliliters 
per minute through the electrolysis chamber without 
the use of a conductivity cell. The test run was con 
ducted in the following manner. _ ‘ ' 

The oxidizer reservoir having a ‘capacity of 6.8 liters 
was ?lled with a saturated brine solution. A sufficient 
amount of detergent powder was also added to the ox 
idizer reservoir. The electrochemical cell was ener 
gized and oxidizer production was begun one-half hour 
before the dishwasher was started. The electrochemical 
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was filled with a saturated solution of sodium chloride 
and sodium bromide wherein said salts are in a one to 
one ratio. A level of 25 parts per million of available 
oxidizer was maintained in the wash solution over a one 
hour period. Heavily soiled dishes, glassware and eating 
utensils were cleaned with the wash solution containing 

' both hypochlorite and hypoiodite and were found to be 
extremely clean, bright and free from stain. 

EXAMPLE 9 

The oxidizer generating and discharging unit illus 
trated in FIG. 4 was'adapted to a commercial dish 
washer. An oxidizer level of 25 parts per million of 
available chlorine and 0.4 percent concentration of de 
tergent were maintained in the wash solution over a 
period of ?ve hours. The electrolysis current passed 
across the electrodes was 10 amperes. The voltage 
across the electrodes was 6.6 volts. 
A pump regulated to discharge 60 ml. 

hypochlorite solution per minute from the electrolysis 
compartment into the wash solution was used to main 
tain the 25 parts per million chlorine level. The test run 
was conducted in the following manner. ' 
The salt solution compartment having a capacity of 

approximately 8 liters, and the electrolysis compart 
ment were ?lled with a saturated sodium chloride solu 

' tion. The electrochemical cell was energized and ox 
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idizer production was begun one-half hour before the 
dishwasher was started. The electrochemical cell 
generated 5,000 parts per million of available chlorine 
in 1,000 milliliters of solution. Before the dishwasher 
was started an initial charge of oxidizer was added to 
produce 20 parts per million of available chlorine in 30 
gallons of wash solution. (Chlorine concentration was 
determined by standard titration procedures.) . 
The dishwashing machine was packed with heavily 

soiled dishes and eating utensils, and then started. 60 
, ml/minute of oxidizer solution was pumped into the 

65 wash tank while the dishes were being washed. After completion of the washing operation, the dishes and 
utensils were thoroughly clean, and free from any trace 
of food particles. ' ' 
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' containinghypoiodite and were found to 

l 1 
EXAMPLE 10 . 

The identical procedure described in Example 8 was 
followed for generating and discharging hypobrornite. 
The current was adjusted to 5 amperes for production 
of bromine. The oxidizer solution compartment and 
electrolysis compartment were ?lled with a saturated 
solution of sodium bromide and an oxidizer level of 25 

a parts per million of available bromine was maintained 
in the wash solution over several hours. Heavily soiled 
dishes were cleaned with the wash solution containing 
hypobromite and were found .to be extremely clean, 
bright and free from stain. ._ 

. ‘ EXAMPLE ii 

The identical'procedur'e described in Example 8 was 
followed for generating and discharging hypoiodite. 
The ‘current was adjusted to 5 amperes for production 
'of bromine. The oxidizer solution compartment and 
electrolysis compartment were ?lled with a saturated 

' solution of sodium iodide andan oxidizer level of 4 
parts per million of available iodine was maintained in 
the. wash solution over several hours. Heavily soiled 
dishes and utensils were cleaned with the wash solution 

be extremely 
clean, bright and free from stain. 

. EXAMPLE 12 

The oxidizer generating and discharging unit illus 

washer to produce sodium hypochlorite from crystal 
line sodium chloride. An oxidizer level of 20 parts per 
million of available chlorine was maintained inv the 
wash solution over a two hour period. The electrolysis 
current passed across the electrodes was 10 amperes. 
The oxidizer ‘discharge was controlled by feeding 

water at a predetermined rate of about 50 to about 60 
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' washer. An oxidizer level of .25 parts per million of ' 

, trated in FIG. '5 was adapted to a commercial dish- , 

12 
tion. After completion of the washing operation the 
dishes and utensils were found to be thoroughly clear, 7 
bright and free from any trace of food particles or stain. 
The following chart represents the chlorine produc 

tion rate for the initial 30 minute period and 120 
minutes actual operation _ ' u - 

Grams of Chlorine A Grams of Chlorine 
' -Generator - I . V 

Elapsed Chlorine Supplied each ‘ Supplied Each 
Minutes Level Minute to Washer j 15 minutes ' . 

0 0 0 ' 0 

30 _6000 n 2.22 - 
45 3920 .19 ‘ 2.94. 
60 .3360 .17 2.52 ‘I 
75 3120 .16 2.34 r 
90 3060 .15 2.29 ' 
105 2920 ' .16 ‘i 2.40 

120 v 2660. .15 2.28 
135 2720 .15 . 2.25 
150 2500 .15 2.25 

EXAMPLE 13 

An oxidizer generating and discharging system'utiliz 
ing an independent chlorine sensing electrode as 
described in FIG. 6 was adapted to _a commercial dish 

avallable chlorine was maintained in the wash solution 
over a six hour period. The electrolysis current passed 
across the electrodes was 10 amperes. ‘ 
The test was conducted in the same manner as Exam 

ple 4. However, in this case the oxidizer discharge was 
controlled independently from the detergent solution ' A 

' > discharge. The silver/silver chloride electrode detected 

35 

ml per minute'through the oxidizer solution chamber r 
thereby ‘controlling the amount of salt solution dis 
placed into the electrolysis chamber and the sub 
sequent over?ow of oxidizer solution into the wash 
tank. The‘test'run was conducted in the following 
manner. A saturated sodium chloride solution was 
produced‘ by percolating fresh water‘ through the 

40 

only the reduction in the concentration of ‘available 
chlorine, and in turn actuated a solenoid valve'of its 
own to cause an over?ow of oxidizer into the wash 
solution. The dishwasher was operated in this manner 
for 6 hours. Several loads of dishes were washed, and 
were found to be clean, bright and free from stain. 

It is to be understood that the foregoing detailed 
- description is given merely by way of illustration and 

45 
crystalline. sodium chloride, in the‘ salt solution ~ 
chamber. The electrolysis chamber was ?lled with said 

, solution, the electrochemical cell was energized ‘and 
oxidizer. production was begun one-half hour before 
the dishwasher was started. The electrochemical cell 
generated 6,000 p._p.m. of available chlorine in 700 ml 
of solution. Before the dishwasher was started 370 ml 
of the oxidizer solution was discharged into the'wash 
tank by means of‘over-?ow from the salt solution‘ 
chamber. This charge provided the initial 2.2- gramsof 

' chlorine which is needed every 15 minutesrto maintain 
per million of available an oxidizer level of 20 parts 

chlorine. ‘ ~ _ 

The dishwashing machine was packed‘ with heavily 
soiled dishes and eating utensils, and then started. Dur 
ing the washing operation, the oxidizer solution in the 
electrolysis chamber was continually renewed and 
replaced at a rate of 50 to 60 milliliters‘ per minute. The ' 
displaced oxidizer solution provided a continuous 
supply of not less than about 0.15 gram‘ chlorine per‘ 
minute thereby maintaining the oxidizer level of 20 
parts per million of available chlorine in the soluq 
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that many variations may be made therein without de 
parting from the spirit or scope of this invention. 
WHATIS CLAIMED IS: 
1. A washing systemwhich comprises in combina 

tion, a wash tank containing a wash solution, an ox 
idizer reservoir disposed outside the wash tank and in 
an overhead position relative thereto, said oxidizer 
reservoir containing means for generating oxidizer in 
cluding an electrochemical cell and a solution of a salt 
selected from the group consisting of alkali metal and 
alkaline earth metal salts of chlorine, bromine and 

’ iodine, said electrochemical cell having an anode and 
55 two cathodes, said cathodes being shorter than said . 

anode and disposed on each side of the anode substan 
\ tially parallel to one another, a housing for the cell hav 
ing a central long rectangular compartment for the 
anode, and two side compartments, one on each side of 
‘the anode compartment for each cathode, each com 
partment open at the bottom and having a vent on top . 
for the escape of anodic and cathodic gases, a side 

, drain extending from the oxidizer reservoir and into the 

65 wash tank for initial transfer of oxidizer generated by 
.said electrochemical cell in the oxidizer reservoir and 
.into the wash tank, water feed, means for controllably 
supplyingwater to the oxidizer reservoir, and'an over-_ 

' I 



l3. 
?ow outlet from the oxidizer reservoir to the wash tank 
for supplying oxidizer generated by said electrochemi 
cal cell in the oxidizerreservoir to the wash tank. 

2. The washing system of claim 1 wherein said salt is 
selected from the group consisting of sodium chloride, 
and potassium chloride and wherein the concentration 
of said salt in said solution is within the range of from 
about 1. percent by weight to about the percent by 
weight at which the solution is saturated. 

3. The washing system of claim 1 wherein the over 
?ow outlet is controlled by a solenoid valve which is ac~ 
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tuated by a conductivity cell whenever the conductivity 
of the wash solution falls below a predetermined value ‘ 
for maintaining a predetermined concentration of ox 
idizer in the wash solution. I i ' 

4. The washing system of claim 1 wherein the con 
centration of the oxidizer isfrom about 20 to about 40 
parts per million of chlorine in the wash solution. - 

5'. The washing system of claim vl wherein the con 
centration of the oxidizer is from about 1 to about 10 
parts per million of iodine in the wash solution. 

ill * i! * * 
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