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UNITED STATES PATENT OFFICE 
2,595,673 

AR STERILIZNG METHOD AND A PPARATUS 

William M. Grosvenor, Jr., and Arthur P. Davis, 
New York, N. Y., said Grosvenor, Jr., assignor, 
by mesne assignments, to Stay well Corporation, 
New York, N. Y., a corporation of New York 
Application April 2, 1950, Seria No. 55,517 

(C. 2-4) 2 Claims. 

This invention relates to an improved process 
and apparatus for supplying triethylene glycol 
vapor in effective amount for disinfecting the 
air of a closed space such as a room without 
SuperSaturating the air and Without the accom 
panying objectionable fog, condensation on fur 
niture, etc., which such supersaturation pro 
duces. 

It is known that triethylene glycol vapors are 
effective for the disinfection of air and that a 
relatively narrow margin exists between the con 
centration of triethylene glycol vapor required for 
optimum bactericidal action and the Saturation 
point of this vapor in air of various relative 
humidities and temperatures. 
The present invention provides an improved 

process and vapor dispensing device whereby the 
air in a closed space such as a Schoolroom can be 
continuously supplied with triethylene glycol 
vapor to maintain an effective concentration of 
such vapor in the closed space without danger 
of supersaturation of the air. 

It will be appreciated that the relative humid 
ity and temperature of the air in a room are sub 
ject to considerable variation and that the rate 
at which the room air is changed by natural or 
artificial ventilation will also vary. 
Wapor dispensing devices have been proposed 

which are manually regulated and which can be 
adjusted to provide for larger or smaller amounts 
of vapors. But with manual regulation there 
may at times be insufficient vapor for the pur 
pose intended and at other times an excess of 
vapor may be Supplied With consequent conden 
sation on and danger to the contents of the room. 
The improved process and apparatus of the 

present invention do not require manual opera 
tion or regulation, but nevertheless enable ef 
fective amounts of triethylene glycol vapors to 
be supplied to the room without danger of super 
saturation and condensation. 
According to the present invention, the glycol 

vapors are supplied by an electrically heated 
vaporizer which vaporizes the glycol into a cur 
rent of air passing therethrough and saturated or 
Supersaturated glycol vapors are discharged from 
the vaporizer into the room. And such vaporizer 
is automatically controlled by a cell and elec 
trical connections which turn off the vaporizer 
when the air in the room approaches saturation 
with glycol vapors and turns the vaporizer on 
again when the air falls below a predetermined 
degree of Saturation. 
From an apparatus standpoint, the invention 

includes an electrically heated glycol vaporizer 

O 

15 

20 

25 

30 

40 

45 

50 

2 
and a resistance cell so located in the room that 
the air impinging on it has a higher glycol vapor 
content than the average vapor content in the 
room. This cell may thus be located in the path 
of the air discharged from the vaporizer into 
the room at a sufficient distance from the vapor 
izer So that the Supersaturated air leaving the 
Vaporizer is mixed With additional air and re 
duced to a glycol vapor content less than Satura 
tion but higher than that of the average air of 
the room before it reaches the resistance cell. 
The cell will have a conductive layer, formed by 
adsorption of glycol before the air in the room 
becomes saturated, and when the cell thus be 
comes conductive, the vaporizer will be turned 
Off. 
The cell used is typified by a sheet of glass 

having a conductive layer upon it and a narrow 
area between the conductive layer which is non 
conductive such as is made by taking a sheet of 
mirror glass and scratching away the conductive 
layer to leave a narrow strip of glass uncovered 
by the conductive material and connecting the 
electrical contacts to the conductive material On 
each side of this insulating Strip. The contacts 
of the cell are connected through relays With a 
Switch which turns off or on the vaporizer de 
pending on whether the cell acts as a conducto' 
Or an insulator. 

This cell is placed in a position where the 
glycol-laden air from the vaporizer has a higher 
content of glycol vapor than the average con 
tent of the room. When the glycol vapor con 
tent impinging on the cell approaches Satura 
tion it condenses on the insulating Surface of 
the cell and converts the insulating Surface into 
a conducting surface. A salt soluble in the gly 
col, such as copper chloride, is deposited on this 
insulating area, to aid in holding the glycol that 
impinges on it, and When the glycol is adsorbed 
to an extent sufficient to form a conducting 
layer, it closes the circuit and activates the re 
lays which operate the switch and turns off 
the vaporizer. 
The cell is also provided with a heater whic 

is turned on when the vaporizer is turned off, 
and this heater is so arranged and is of such 
a nature that it slowly evaporates or tends to 
evaporate the adsorbed layer of glycol on the 
cell. So long as the glycol-laden air inpinging 
on the cell is sufficiently high in glycol vapor the 
cell remains conductive and the Vaporizer is 
shut off. When the glycol vapor in the air im 
pinging on the cell falls below a certain degree 

66 of saturation, the heat vaporizes the glycol faster 
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than it is adsorbed until the cell becomes a non 
conductor and this causes the relays to act to 
throw the switch in the opposite direction to 
turn on the vaporizer, and to turn off the heater 
for the cell. 
The invention is applicable to existing installa 

tions having an electrically heated vaporizer. In 
such case there are added a resistance cell and 
electrical connections and relay and Switch to 
control the electric heater of the Vaporizer. In 
this case the cell will be located in the path of 
the air discharged from the vaporizer at a point 
where the glycol vapor content is below Satura 
tion but Somewhat higher than the average War 
por content of the room. The for nation of a 
conductive layer on the cell by adsorption of gly 
col from the air Will cause the main vaporizer to 
be turned off. The heater for the cell itself will 
be turned on at the Sane time and Will gradually 
remove the conductive layer of glycol until the 
cell becomes a non-conductor, whereupon the re 
Jay will actuate the Switch to turn on the Vapor 
izer. The heater will be a very moderate heater 
which does not too rapidly drive off the adsorbed 
conductive layer. 
The invention will be further described in con 

nection with the accompanying drawings Which 
illustrate in a somewhat conventional and dia 
graninnatic nailer an alrangement of apparatus 
embodying the invention and adapted for the 
practice of the process of the invention, but it 
will be understood that the invention is illustrat 
ed thereby but is not limited thereto, 

In the acconganying drawings Fig. 1. ShoWS in 
a conventional and diagrananatic marinser a pol 
tion of a roof; with a Vaporizer and cell located 
there, and with the electrical connections Cinit 
ted: 

Fig. 2 is a diagariatic fiont, view Cf the cel; 
Fig. 3 is a side view of the cell showing the 

cell heater; and 
Fig. 4 shows One form of Wiring connections 

and arrangements and relay for operating the 
apparatus. 
In Fig. 1 a gortion of a room is shown coll 

ventionally with an electrically heated Vapor 
izer for vaporizing glycol into a current of air 
passing therethrough, the flow of ail through the 
vaporizer being effected by the fan 2 and its 
operating motor 3. When the vaporizer is op 
erating, the glycol is vapolized and the aii’ paSS 
ing through the vaporizer is somewhat heated 
and the resultilig glycol Vapor-laden air is forced 
from the vaporizer in the direction of the arrow 
toward the resistance cell 4 which is located at 
a considerable distance from the vaporizer. The 
location of this cell is at a sufficient distance SO 
that the glycol vapor-laden air coming from the 
vaporizer is nixed with air in the room and di 
luted to a point where it, carries a somewhat 
higher glycol Vapor content than the average 
vapor content of the room. The air will be kept 
in circulation by the fan So that the air in the 
room will be kept in circulation. 
One form of resistance cell is shown conven 

tionally in Figs. 2 and 3. The front of the cell as 
shown in Fig. 2 has two side portions 5 and 6, 
such as the conductive metal layer on the back 
of a mirror, with a clear path between then 
forming an in Salating o' on-conducting area, 
until a film of glycol vapor is formined thereon. 
This area T is coated with a layer of a glycol solu 
ble salt Such as cupric chloride to aid in the 
forming of a conductive glycol layer when the 
glycol vapor content in the air approaches satu 
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ration. On the back of this cell is a heater 8 
for heating the cell and aiding in the removal 
of the layer of glycol therefrom. 
A conventional arrangement of relay and Con 

nections for Operating the apparatus is ShOWn 
in Fig. 4, this relay consisting of a one-stage 
amplifier using a tube 9 (117N 7) and a single 
pole, double-throw relay together with circuit 
components shown in the diagram. Current is 
Supplied through the lines 6 and , one of 
which is connected through the line 2 and the 
branch line 3 to the vaporizer i and then 
through the line 4 to the terminal 5 which is 
normally connected as shown with the Switch 
member 6, which in turn is connected through 
the lines 2 and 2 to the line . Another 
branch connection 7 leads from the line 2 to 
the cell heater 8 and then through the line 8 to 
the terninal 9 of the relay. 

It will be seen that the plate 22 and screen 23 
of the tube are connected through lines 24, 25 
and 2 to the line ; while control grid 26 is 
connected through the grid resistor 27 to the 
other side of the line 3. The cathode 28 is 
connected to a potentiometer Set 23 through the 
line 33. The electromagnet 3 for operating the 
Switch 6 is connected with the circuit of the 
plate 22, the 30 nfd. condenser 32 across the 
relay coil serving to convert the pulses of alter 
nating current into a direct current preventing 
chattering of the relay. 
ASSunning at any instant the polarity of the 

A. C. Supply is as indicated, it will be seen that 
plate 22 and Screen 23 of the tube are connected 

5 to the positive side of the line, while control grid 
28 is connected through grid resistor 27 to the 
negative side of the line. Cathode 28 is con 
nected to the potentioneter set to make the 
Cathodie potential sufficiently positive (negative 
grid bias) with respect to the grid 26 so that the 
plate current flowing is insufficient to operate 
the relay. 
The above conditions hold when the measur 

ing cell has a very high resistance and so has 
a negligible effect upon the potential of grid 26. 
Thus, when the resistance of the cell is of the 
Order of magnitude of the 3.9 negohm resistor 
2, insufficient plate current fiows to operate the 
relay. 
When, however, a film of glycol is deposited on 

the cell, positive potential derived from the 0,1 
meg. potentiometer 33, connected through the 
line 34 to the cell 4, which in turn is connected 
through the line 35 with the grid 26, causes a 
current flow through the cell and the 3.9 meg. 
grid resistor 27, reducing the negative bias of 
the grid 26 with respect to the cathode 28. The 
plate current consequently increases, operating 
the relay and causing the switch member 6 to 
contact with the terminal 9, which shuts off 
the current to the vaporizer and turns on the 
cell heater 8 until in due time the original con 
ditions are restored. 
In the foregoing it has been assumed that one 

Supply terminal was positive and the other nega 
tive. The fact that the supply is actually A. C. 
means that the plate current flows in pulses 
sixty times a second, while the condenser 32 
aCrOSS the relay coil 3 serves to convert these 
pulses into a direct current, preventing chatter 
ing of the relay. During periods of reverse 
polarity, no current flows in the plate 22 as the 
tube conducts in only one direction. 
In the Operation of the apparatus described 

the Switch 6 will normally be in contact with 
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the terminal and current will paSS through 
the Vaporizei and the glycol will be vaporized 
therein and the resulting current of air highly 
laden. With glycol vapors will be continuously 
discharged into the room until the glycol Vapor 
content approaches saturation. The cell 3, C 
cated in the path of glycol vapor-laden air corn 
ing fron the vaporizer, Will renaiin noi-coh 
ductive until the glycol vapor approaches Satura 
tion when it will be condensed or adsorbed on 
the Surface of the cell and will form a con 
ductive layer thereon. Thereupon, the relay Will 
be operated to disconnect the switch 6 fronn 
the contact 5, thus shutting off the current to 
the vaporizer, and connecting the switch with 
the contact 9, turning on the current to the 
cell heater. 
The moderate application of heat to the cell 

will after a sufficient period of time vaporize 
the layer of glycol and render the cell again 
non-conductive through the insulating area, i. 
Thereupon the relay will be acted upon to dis 
connect the cell heater and to connect the Vapor 
ize. 
By locating the cell at a proper distance fro-in 

the vaporizer and by regulating the cell heater, 
a conductive layer of glycol will be foiled on 
the cell before the air in the root becoines 
Saturated with glycol vapor and the vaporizer 
will be disconnected. The more nearly Saturated 
the air in the room becomes, the ore quickly 
the conductive layer will be formed and the 
longer the relative periods of time required for 
the gradual removal of the glycol vapor layer by 
the heater before the vaporizer is again started 
in Operation. 
With proper regulation the air in the room can 

be prevented from becoming Saturated or Super 
saturated with glycol vapor while, nevertheless, 
maintained at a sufficiently high glycol vapor 
content to obtain the desired disinfection of the 
air. 
We claim: 
1. An apparatus for supplying triethylene gly 

col vapor in effective amount for disinfecting t. 
air of a closed space without, supersatil 13, tig 
the air therein including an electrically heated 
vaporizer for vaporizing the glycol vapors into 
a current of air, means for recirculating the aii 
in the room through said vaporizer and for caus 
ing the glycol-laden air therefrom to enter the 
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closed space with a directional flow and to inix 
with the air therein, a resistance cell having 2. 
normally non-conductive area which is adapted 
to become conductive by the adsorption of a . 
layer of glycol thereon, said cell being located 

55 

6 
in the path of said directional flow and at a dis 
tance from the vaporizer, a heater for heating 
Said cell to effect gradual renova of glycol vapors 
therefrom when such a layer is formed, elec 
trical connastions for heating said vaporizer and 
for heating said cell, and a relay connected With 
said cell and operated thereby when a conductive 
layer of glycol is formed thereoin to disconinect 
the heater of the vaporizer and to connect the 
heater of the cell, and to connect the heater of 
the vaporizer and disconnect the heater of the 
cell when the conductive layer of glycol is re 
noved from the cell. 
2. In a system for supplying triethylene glycol 

vapor to the air of a closed space by an elec 
trically heated vaporizer through which the air 
of the closed space is recirculated and from 
which it is discharged with a directional flow, 
a resistance ceil interposed in the path of Said 
flow at a distance from the vaporizer, Said cell 
having a normally non-conductive area, which 
becomes conductive when a layer of glycol is 
deposited thereon, a heater for heating said cell 
to effect gradual removal of glycol vapors there 
from When such a layer is formed, electrical 
connections for heating the vaporizer and for 
heating the cell, and a relay connected With 
said cell and operated thereby when a conductive 
layer of glycol is formed thereon to disconnect 
the heater of the cell, and to connect the heater 
of the vaporizer and disconnect the heater of 
the cell when the conductive layer of glycol is 
removed from the cell. 

WILLIAM M. GROSVENOR, JR. 
ARTHUR, P, DAVIS. 
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