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4 Claims. 

This invention relates to a process of and ap 
paratus for determining the presence of alcohol 
in Solutions or a living animal and the amount 
thereof. 

it is a Well established fact that When air re 
mains in contact With an a queous Solution of 
alcohol luntil equilibrium is established, this air 
Will absorb a definite quantity of alcoholso that 
a fixed ratio Will exist between the concentration 
of alcohol in the air to that of the Water. This 
is called the partition ratio. 

It has also been chemically determined that 
the degree of intOXication of any person is pro 
portional to the concentration of abSOrbed alco 
hol in the person's blood. When this concentra 
tion is One part per thousand in blood, intOXica 
tion begins; at about five part:S per thousand, 
the person is “dead drunkº or in a condition of 
unconsciousness, and the fatal concentration is 
about siX parts per thOuSand. 
Blood tests obtained a considerable period after 

an automobile accident, are, except in eXtreme 
cases of intoxication, not reliable or accurate 
With reference to the possible intoxicated con 
dition of the driver at the time of the accident. 
Even an interval of an houris sufficient for One 
slightly intoxicated to burn up or oxidize suffi 
cient alcohol, that is, to sober up. The Odor On 
the breath is not a reliable test for intOXication. 

Evidence obtained by blood testing is Open tO 
tWo objections-one legal, the other practical. 
The legal objection, is, if the results are obtained 
Without the person's eXpress consent, said results 
are classed With “confessions obtained under 
duressº. The practical objection is that a highly 
technical laboratory assistant is required to be 
present to obtain the blood sample of the alleged 
intoxicated driver and this must be Very Shorty 
after the accident, or the evidence Will be Worth 
less even if legally admissible. 
The present invention eliminates both of the 

aforesaid objections, and is based upon the fun 
damental fact, determined by eXperiment, that 
tWo litres of breath (alveolar air), contain sub 
stantially the same amount of alcohol as one 
cubic centimeter of blood. Thus, if the blood 
containstWo parts ofalcohol per thousand, there 
Will be tWo cubic centimeters of alcohol for One 
thousand cubic centimeters of blood, and a 
breath Volume of tWo thousand litres Would con 
tain tWo cubic centimeters of alcohol. 

Alveolar air (true breath) contains, eXperi 
ment demonstrates substantially 5%% carbon di 
Oxide. This fixed alcohol-breath (alveolar 
air)-carbon dioxide-blood ratio is the basis of 

(C. 23-232) 
the present invention. In brief, the intoxication 
test determines the alcohol-carbon dioXideratio. 
The present invention is directed to the em 

ployment of a process and luse of apparatus and 
materials that do not require the presence of a 
technician to obtain the necessary sample to be 
tested. , 

I Like Wise, the present invention operates at all 
ordinary temperatures-that between 10 degrees 
below zero centigrade to 40 degrees centigrade- 10 
requires not more than a pint of breath and each 
test may be completed in about tWo minutes. 
The present invention has been fully com 

pared With blood testing and the results obtained 
from numerous tests have proven that the blood 
alcohol concentration may be accurately de 
termined by this invention. 
The present invention utilizes permanganic 

acid or a salt thereof, and in a sufficient amount 
to produce a distinct color which colorundergoes 
a distinct change upon addition of ethyl or grain 
alcohol. * . . . 

One of the reagents used is sulphurici acid 
Which is mixed With Water, the mixture haVing 
a specific gravity of 1.29 to 1.62 With ranges be 
tween 1.3 and 1.6 satisfactory, and a Specific 
gravity of about 1.4 to 1.5 preferred. The low 
er gravity mixture reacts too sloW forso-called 
“spotº testing. With the heavier gravity the 
acid react:S Very rapidly With the permanganate 
decomposing it asit is added. This prevents the 
use of the mixture for test purpOSeS. 
From the foregoing the presence of grain 

(ethyl) alcohol in the breath can be visually de 
termined promptly for example, at the scene of 
the accident-in other Words, on the Spot. Nor 
mal atmosphere contains only about 0.04 of One 
percent of carbon dioxide or four parts per ten 
thousand. Alveolar air contains - 5/2 percent 
carbon dioxide. Any so-called dilution by at 
mospheric air, therefore is relatively negligible 
in quantitative calculations. All that is neces 
sary is to measure the carbon dioxide in the 
breath passed through the apparatus and com 
pare same against the known amount of alcohol 
required to effect the color change in the known 
amount of color changeable medium, This ratio 
can then be directly changed into an alcohol 
blood ratio Which is a measure of intoxication. 

Precaution Should be exercised to remove the 
moisture from the air handled before passing.it 
through the carbon dioxide fixing or measuring 
deVice. 
One limitation in the present invention is that 

the color changeable liquid must be fairly fresh 
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and should be mixed at the time of taking of the 
sample or testing or very shortly therebefore. 
This invention is a true test of the degree of 
intoxication of the testee at the time of the test, 
irreSpective of how much alcohol may have been 
imbibed. In other Words, this invention for test 
ing intOXication is not dependent upon any toler 
ance factors or When the alcoho Was imbibed. 
Apparatus Suitable for practicing the invention 

is illustrated in the draWing and Said disclosure 
is to be considered as merely illustrative of mech 
anism Suitable for practicing the invention. 

In the drawing, Fig. 1 is a diagrammatic vieW 
of apparatus necessary for obtaining quantitative 
and qualitative tests for alcohol in blood. 

Fig. 2 is a similar View of apparatus necessary 
for obtaining quantitative and qualitative tests 
for alcohol in solutions. 
In Fig. 1 of the draWing 0 indicates a Suitable 

container in which is placed a predetermined 
amount of a mixture of Sulphuric acid and Water 
of a knoWn specific gravity to Which is added a. 
Small measured amount of permanganic acid, 
or the Salt of permanganic acid, the amount being 
sufficient to produce a distinct color change upon 
exposure to ethyd alcohol or alcoholic Vapor. A 
salt Which has proven satisfactorily is potassium 
permanganate. To one volume of N-20th per 
manganate add 15 to 16 volumes of sulphuricacidi 
having a specific gravity of 1.4 to 1.5 (1.42 being 
preferred). 
The resulting chemical equation can be deter 

mined and this particular mixture has the prop 
erty of reacting rapidly With ethyl alcohol and 
What is more important While the mixture is cold. 
The test liquid is a color changeable liquid. This 

i test liquid has the usual reddish purple color. 
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The proper shade is approximately that known as 
“orchidº. Upon the passage of sufficient ethyl 
alcohol vapor through the liquid or addition of 
sufficient alcohol to the liquid, the color changes 
to almost clear ora, Very faint light brown color. 
The vessel i0 includes a Suitable closure Such 

as a stopper i 2 and an intake line 3 passes 
through the cork or closure, and terminates near 
the bottom of the containerina distributing head 
4. A discharge line 5 also passes through the 
cork 2 and the air to be tested is taken in 
through line i 3, discharged at 14 and bubbles up 
through the liquid il and discharges through the 
line 5. The line i 3 includes a shut-off valve 6 
and the discharge line i 5 includes a shut-off valve 
7. This tube With its intake and discharge line 
and control Valvesmaybe detachablymounted On 
a suitable base in a clip bracket i8. The valve is 
connected to an intake 9 and this intake is ar 
ranged to be detachably associated With a hood 
or mask 28. 
When the testee is “dead drunkº, semi or fully 

unconscious, the mask may be utilized and it is 
held immediately adjacent the testee's nose and 
as the testee exhales, the air is promptly sucked 
through the mask, lines 9 and i 3 and into the 
container or test tube 3, and then passed out 
through the discharge line 5. An indicator not 
shown may be utilized to show the operator When 
the testee is exhaling. Such an element may be 
a strip of light Weight paper ora feather. The 
mask may be omittedif the operatoris Sufficiently 
skilled in taking samples. 
When the testee is Sufficiently jubilant or ex 

hilarated and conscious and is agreeable, the 
mask 2 may have substituted forita, mouth piece 
and the testee may thenblow through the lines 19 
and 20 and in this Way no additionalmeans for 

2,062,785 
sucking or pushing the air through the color 
changing liquid need be provided. The testee 
usually is quite agreeable to bloWing through the 
liquid to See the color change. The foregoing 
represents the Various conditions under Which the 
qualitative presence of alcohol in the blood in an. 
amount sufficient to cause even the slightest 
degree of intoXication, may be determined. 
The means for passing the air or rather the 

breath of the testee through the test liquid When 
the testee is semi-conscious or unconscious, in 
cludes a combination pump and compreSSOr. In 
the drawing, 2i indicates the cylinder With the 
combination inlet and outlet 22, controlled by a 
valve 23. Mounted in the cylinder is a piston 24 
and the same may be power operable or manually 
operable. Herein, the piston is shown connected 
by a connecting rod. 25 pivoted eccentrically at 
26, upon a rotatablymounted disc 27 With Which 
is associated a crank handle 28. As the handle 
is rotated, the piston is reciprocated to and fro. 
Each reciprocation is of a predetermined stroke 
So-that the total amount Of air handled may be 
ascertained by providing a counting device 29 
having an actuable finger 30 engaged by a trip 
ping member 3 so that at each reciprocation the 
counting device records said reciprocation and 
the reciprocations are progressively tabulated. 
The combination intake and outlet 22 in addi 

tion to having the Valve 23, includes an intake 32 
and a discharge 33. Intake 32 includes a check 
Valve 34 and discharge 33 includes a check Valve 
35. Herein this unit deVice is shown connected 
to the discharge line 15 of the test liquid contain 
ing container. This device, hoWever, may be con 
nected to the line 9 and When so connected, the 
hood 20 is connected to the line 32 ahead of the 
check valve. In this latter arrangement, the pis 
ton and cylinder act as a suction pump upon the 
suction Stroke and act as a force pump to force 
the breath through the testing liquid. When 
connected, asillustrated in the drawing, the piston 
acts as a Suction pump and the breath of the 
testee passes through the hood 20, lines i 9 and 
13, through the liquid and thenissucked through 
discharge line 5 into the cylinder 2, and is ex 
haustedthrough line 33: 
When a quantitative test is desired, the breath 

after passing through the testing liquid, is passed 
through preferably a carbon dioxide fixing unit 
which includes a dehydrator indicated at 36. The 
dehydratoris conventionally illustrated as a test 
tube closed by a stopper 37. Mounted therein is 
a dehydrating material 38 Which is normally non 
reactive to carbon dioXide. Such a material is 
calcium chloride. The tube 39 passes through 
the closure Or stopper 37 and terminates in an 
open endº 40. So that the air passed through the 
color changing liquidi passesinto the dehydrator, 
then passes upWardly through the material 38 
and is finally discharged through the outlet 40. 
Line 39 is herein illustrated as connected by the 
detachable connection 4 to the line 33 of the 
pump unit. 
The carbon dioXide fiXing unit also includes a 

VeSSel 2 haVing a known Weight of material 43 
which Will readily react with the carbon dioxide 
in the dehydrated breath as it passes through 
the same and will abstract the carbon dioxide. 
This material may be soda, lime. The change in 
Weight of the carbon dioxide fixation device is 
the Weight of the carbon dioxide which has passed 
into the vessel 42 and has been trappeditinerein. 
Vessel 42 includes a discharge valve 44 included 
in the discharge line 5. The intake Valve 46 is 
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2,062,785 
included ini the intake line 47 which is connected 
by a flexible or dettachable connection 48 to the 
discharge line 4 of the dehydrator unit. The 
valves 44 and 6 are provided so that the carbon 
diOxide fixation unit may be readily applied to 
the arrangement and then removed for replace 
ment With another Such device for multiple 
testing. 
A portable testing device including the color 

changing vessel, pump, dehydrator and carbon 
dioxide fixation device, all may be included in 
a box or container and Supported by portions 
thereof. A box or container having approxi 
mate dimensions of 5' or 6' in Width, 6' to 8'' 
in length and 2'' to 3'' in depth has been found 
Sufficienti. More elaborate apparatus could in 
clude racks to support additional carbon dioxide 
fixation devices and color changing units, these 
being detachably supported in clips, such as shown 
at 8. Each device 42 Would have its total initial 
Weight, including the Weight of the carbon dioxide 
fiXing material, indicated thereon. 
Each color changing unit may be provided With 

a calibration mark 28 for indicating a predeter 
mined amount of a, color changing liquid. When 
that liquid changes from a Violet or orchid Shade 
to a clear or slightly brown tinge, then sufficient 
alcohol vapor or alcohol has passed through the 
same to effect that change. This amount is 
known. If all the air containing this known 
amount of alcohol is forced through the carbon 
diOxide fiXation deVice and the Weight of the car 
bon dioxide measured, then the amount of alve 
olar air Which has paSSed through the color 
changing vessel is accurately determined and 
from this the degree of intoxication can be ac 
curately determined. 
AS before stated, the apparatus dischosed in 

Fig. 1 is conventional and suitable for practicing 
the invention for alcohol-blood concentration 
determinations. 

For the qualitative and quantitative analysis of 
determining the alcohol content of Solutions and 
particularly of aqueous Solutions, Such as bev 
erages and medicines, the present invention offers 
an easy and in eXpensive method and Without the 
use of eXpensive apparatus or highly Skilled 
technicians. 

In Fig. 2 of the drawing, such an apparatus is 
illustrated. In said figure numerals of the one 
hundred Series indicate like or similar parts, if 8 
indicates clips supporting Vessel or container il 
having therein the color changing liquid li pre 
viously described. Alcohol included air or other 
inert gas, Such as nitrogen, is introduced at 4 
by supply line i 13. It passes through the liquid 
di having a level 10 and escapes through pipe 
A 5 to a combination pump and measuring appa 
ratushaving the cylinder 2, piston i 24, connect 
ing rod. 25, crank shaft 127 and power (handle) 
28. Indicator mechanism. 29, i 30 and 3 re 
cords the Volume of air passed through the 
liquid I. 
This air initially passes check f34 and by Way 

of pipes 32 and 22 into cylinder 2. Ex 
traneous air cannot enter because of check 
Valve 35 in line 33. Upon comparison, the air 
in the cylinder is discharged from line 33 be 
cause check Valve i 34 prevents its reverse fioW 
through liquid i li. 
The liquid to be tested is placed in Vessel O9 

and to the level indicated at 107. Water is add 
ed as a dilutent to level 106 and the vessel 
shaken to intimately mix the same. Stopper 

105 is applied and valve il 6 opened. Thermom 
eter I08 indicates the temperature. 
Upon the pump being actuated, air is taken 

in at 20, passed through the liquid in test 
tube f09 supported by clips 18 and supplied to 
vessel i f0 by pipe il 9. 
The pump is reciprocated until the color 

change before mentioned is obtained, orif not 
obtained until a predetermined. minimum 
amount of air is passed through liquid II. In 
the later event, it can be said that there is no 
Substantial amount ormeasurable quantity of 
alcohol in vessel 09. i 
Upon the color changing in vessel IIO, the 

quantitative presence of alcohoi in vessel 109 is 
determined. The volume handled, indicated by 
the pumpage, determines the alcohoI percentage 
in the liquid tested. Levels i G7 and i O6 bear a. 
known volume ratio. The amount of alcohol 
necessary to change the color in tube O is 
known. The amount of air or other inert gas 
pumped is known. Therefore, the alcohol in 
ert gas ratio is known. If this gas be air, then 
the alcohol percentage is directly determinable 
aS folloWS:- 
The partition ratio is a function of the tem 

perature. Thus at 37 degrees centigrade the 
ratio is approximately 1.2000; that is, at 37 de 
grees centigrade, 2000 volumes of air will con 
tain the Same Weight of alcohol as one volume 
of Water. 
The determination of the concentration of al 

cohol in an aqueous solution of alcohol is ob 
tained by simply analyzing air which has come 
to equilibrium with this solution at a given tem 
perature. This is accomplished by passing a 
current of air through the solution to be tested 
and then through the alcohol sensitive reagent 
described. The number of strokes of the pump 
measures the volume of air containing the pre 
determined amount of alcohol necessary to 
change the color of the alcohol sensitive re 
agent. This gives the concentration of alcohol 
in the air analyzed and, the temperature being 
known, this is a measure of the concentration 
of alcohol in the fluid being tested. 

For fluids high in alcohol such as Whiskey, it 
is usually necessary to dilute With a known 
amount of Water, say 100 volumes, before mak 
ing the analysis. This dilution arrangement is 
indicated by reference to levels O6 and O7. 
This method furnishes an easy rapid method 

for determining the alcohol content of bever 
ages, etc., Without the use of expensive appa 
ratus Ortime consuming procedures. 
While the invention has been described in 

great detail in the foregoing specification and 
the apparatus for practicing the same has been 
illustrated and described in the same detail, 
Such detail description is not to be considered 
as of a restrictive character but the invention in 
its broad phases is to be considered solely from 
the Scope of the appended claims. 
The invention claimed is:- 
1. A process of determining the degree of in 

toxication of a person who has imbibed ethyl 
alcohol, including passing the person's breath 
through a measured amount of an alcohol re 
Sponsive color changeable liquid including a 
permanganic acid Or a permanganate, sulphuric 
acid and Water, the sulphuric acid and Water 
haVing a Specific gravity of from 1.3 to 1.6 and 
ata temperature notto exceed 40°C. until the 
color has changed, the liquid including a solu 
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phuric acid and water of a specific gravity of 
from 1.3 to 1.6, dehydrating the breath after 
passing through the color changeable liquid, 
and then abstracting the carbon dioxide from 
the dehydrated breath for determining the al 
cohol-blood concentration therefron. 

2. The process of determining the degree of 
concentration of ethyl alcohol in a gas having 
a relatively constant percentage of carbon-di 
oxide therein, including passing a Sufficient 
amount of the gas through a predetermined 
amount of colored liquid including a permanganic 
acid ora permanganate, Sulphuric acid and Water, 
the sulphuric acid and Water having a specific 
gravity of from 1.3 to 1.6 andata temperature not 
to exceed 40° C. for changing the color of Said 
liquid, the liquid including a solution of a per 
manganate in a mixture of sulphuric acid and 
Water of a specific gravity of from 1.3 to. 1.6, the 
amount of ethyi alcohol necessary to change the 
color of a unit volume of the liquid being known, 
dehydrating the gas after passing through the 
liquid, completely abstracting from the dehy 
drated gas the carbon dioxide, and then deter 
mining the amount of carbon dioxide abstracted 
for determining the amount of gas including 
ethyl alcohol necessary to change the color of the 
liquid after determining the alcohol gas ratio. 

3. The process of determining the degree of 
concentration of ethyi alcohol in a gas having a 

2,062,785 
relatively constant percentage of carbon dioxide 
therein, including passing a sufficient amount 
of the gas through a predetermined amount of 
colored liquid including a permanganic acid Or 
a permanganate, Sulphuric acid and Water, the 
sulphuric acid and Water having a specific graV 
ity of from 1.3 to 1.6 and at a temperature not 
to exceed 40° C. for changing the color of Said 
liquid, the liquid including a solution of a per 
manganate in a mixture of Sulphuric acid and 
Water of a Specific gravity of from 1.3 to 1.6, the 
amount of ethyl alcohol necessary to change the 
color of a unit Volume of the liquid being known, 
Said liquid-alcohol reaction producing no carbon 
dioXide as a reaction product, dehydrating the 
gas after passing through the liquidi, completely 
abstracting from the dehydrated gas the carbon 
dioxide, and then determining the amount of 
carbon dioxide abstracted for determining the 
amount of gas including ethyl alcohol necessary 
to change the color of the liquid for determining 
the alcohol gas ratio. 

4. A solution of a permanganate in sufficient 
concentration to yield a Violetto orchid color With 
Sulphuric acid and Water, the latter two having 
a Specific gravity of from 1.3 to 1.6, and Which So 
lution is changeable to a clear or light brown 
color at ordinary temperatures When Subjected 
to Sufficient ethy alcohol. 
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