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'UNITED STATES PATENT OFFICE

- COLOR

Morrls Resnick,

& Tiernan Products, Inc.,

poration of New Jersey
Apﬂloation February 27, 1947, Serial No. 731,360

This invention relates to color comparators for
use in testing liquids by comparing the color of
the Hquid with graduated standards, and more
particularly relates to improvements in instru-
ments of a type exemplified in the patents to
Gerald D. Peet, No. 1,876,672 issued October 9,
1934, and No. 2,341,810 issued February 15, 1944,
to which reference may be had for detalls of
variouspartsthereindisclo;sedtobeuseﬁﬂin
such devices. - :

Important objects
to provide a novel device of the type described,
wherein a plurality of colorimetric tests may be
conveniently performed; to provide compact and
improved apparatus adapted for use under &
variety of circumstances, particularly in tests
which may involve more than one comparison;
to afford means whereby the. performance of a
series of colorimetric observations with a given

liquid or set of liquids may be achieved with rela-.

tively little attention, on the part of the operator;
to procedural details; and to provide improved
and mcre effective instruments of the character
described, which at the same time are sensitive,
. reliable, and rugged In construction.

‘While devices embodying the present invention
may be employed for
cially other observations where comparison of
color must be made between & reference cell (e. g.
as seen through selectable -color standards) and
a plurality of samples in succession, as to de-
termine the effect of different strengths of solu-
tion on indicators, & particularly important pur-
“pose of the invention is to facilitate the perform-

ance of the so-called ortho-tolidine-arsenite test 3

for determining the chlorine content of water
that has been treated with chlorine or chlorine-
.supplying material to purify it for drinking or
other uses. :
For many
tolidine test has been
tection, based on the well known reaction with
ortho-tolidine whereby a yellow-to-orange color
is produced having a shade generally indicative
of the amount of available chlorine present. In
many cases, however, and particularly for results
of the greatest accuracy, the ortho-tolidine test
alone may not provide enough information. For
example, other materials are occasionally present

years the more simple ortho-

.in the water, such as iron, manganese, and ni-

trites, which may themselves produce & color in
the presence of ortho-tolidine. Furthermore the
‘response of the reagent is rather slow to combina-
tions of active chlorine with nitrogen compounds,
i. e. combinations that are conveniently called

other types of tests, espe-’

5 Claims. (CL 88—14)
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of the present invention are -
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employed for chlorine de-

‘formed in the water, it is sometimes

COMPARATOR HAVING A HOLDER
FOR REVERSING SAMPLES :

Passaie, N. J., assignor to Wallace

Benevllle, N.J., & cor-

2 :
chloramines, and where the latter may have been
impossible
to determine whether the reading of an ortho-
tolidine test indicates free available chlorine
alone or whether it also represents part or all of
such chloramine as may be present. :

Accordingly tests of a type identified by the
name ortho-tolidine-arsenite have been de-
veloped, based on the fact that a material such
as sodium arsenite will prevent the color reac-
tion between chlorine or chloramines and ortho-
tolidine, but will not affect the reaction of the
latter with so-called “interference”, e. g. man-
ganese, nitrites, or iron, and will not affect any
reaction between -ortho-tolidine and chlorine or
chloramine that may have already taken place
before the arsenite is introduced. While with the
supplemental use of an arsenite various sets of
observations may be made comparing reacted
samples with standards or blank samples, e. g. to
provide separate measurements of chloramines
and free chlorine, it has now been found that by
a simple operation, e. g. involving only two com-
parisons, a determination can be directly and
immediately obtained revealing both the value
of total chlorine content and the value of free
available chiorine content, in the treated water.
In each instance the effect of interfering sub-
stances is eliminated, and if desired the amount
of chloramine can also be found, since it is simply
the arithmetical difference of the two readings
mentioned. This particular procedure, which is
described hereinbelow and which includes a di-
rect reading of the total chlorine content (con-

-sisting of free chlorine plus chloramines), is of

notable advantage in various water or sewage
treatment plants where at cther times or by other
means a recording only of total chlorine content
may have been had; readings by the improved
procedure can then be readily compared or cor-
related with the data otherwise or previously ob-
tained.

As intimated hereinabove, the apparatus of the
present invention is adapted for performing a se-

.ries of colorimetric observations for ortho-

tolidine-arsenite or other tests; and it is'peculiar-
1y suited for the improved and presently pre-
ferred procedure just mentioned. Since oper-
ators of chlorine treatment systems are normally -
interested in readings of total chlorine and free
chlorine residuals only, and less often have need
to know the chloramine content, the invention
is of further, specific value in providing direct de-
terminations of total and free chlorine without
supplemental computation. ‘

4
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3
‘To the foregoing and other ends a particu-
larly advantageous embodiment of the invention
is shown by way of example in the accompanying
drawings, wherein: )
Figure 1 is a perspective view of the compara-

tor;

- Fig. 2 18 & vertical section on line 22 of Fig.
1 (see also Fig. 4) ;

Fig. 3 is a vertical section on line 3—$ of
Fig. 2; :

Zg‘lg. 4 Is a horizontal section on line 4—4#§ of
Mg, 2; '

Fig. 5 is a vertical section on line §—§ of Pig.
2, with the rearmost housing section removed;

Fig. 6 is a perspective view of the rearmost
part of the supporting housing, with a window
glass removed;

Fig. 7 is a perspective view of a removable
sample carrier shown in Figs. 1 to § inclusive;

Figs.. 8 and 9 are fragmentary perspective
views of the carrier, facing respectively oppo-
site corners;

Fig. 10 is a rear perspective view, partly broken
away, of a modified form of the comparator:

" Fig. 11 is a rear perspective view, seen from
below, of another modification;

Pig. 12 is a fragmentary vertical section, sim-
ilar to Fig. 2, showing another arrangement in
‘the viewing means; and

Fig. 13 is a view like Fig. 12, showing still
another optical arrangement.

Referring to the drawings, the illustrated ap-
paratus includes a housing or supporting struc-
ture which, for convenience in manufacture, may
be made in three sections, i. e. a front section
{0, a central section 11, and a rear section 2.
These parts may be castings of aluminum or
other metal, or may be molded of plastic mate-
rial such as Bakelite, hard rubber, or the like.
The front housing section {0 has a curved front
wall 14 and encloses a .compartment {5 faced
at its rear side by a preferably transparent win-
dow 16, for example of glass or Lucite. The
window is disposed to be traversed by the spaced,
Parallel paths of light that extend respectively
through two samples under inspection as here-
inbelow explained, and appropriate optical
means such as the prisms {8, 19, 20, which may
be supported by cementing them to each other
and to the window as shown, are provided to
guide rays of light from the two paths into a

10

15

20

26

30

35

40

45

50

closer parallel relationship and to direct them -

obliquely upwards through a sight opening 20a.
A simple magnifying lens 21 of moderate power
iIs placed over the sight opening, for better ob-
servation of the adjoining images reflected or
refracted by the prism system, and if desired
& long viewing tube 22 with an apertured eye
piece 23 at its outer end may be mounted to
extend from the sight opening so as to keep out
extraneous light and to facilitate attainment of
proper focal length for the eye of the observer
in relation to the lens 21.

The housing section 10 has side portions 24
that overlap a part of the central section 11,
and are fastened thereto with a space between
the sections that thus constitutes a deep verti-
cal slot extending transversely of the instrument,
to receive a color standard disk 25. The disk is
supported by a pair of freé-running rollers 28, 27
at the lower corners of the slot, so that it may
be rotated. about its axis by manual displace-
ment of its exposed upper edge. The disk in-
cludes & central transparent window 30, e. g. of
clear glass or other predetermined standard
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color, and also includes an annular serles of
windows 81 comprising glass or other transpar-
ent material colored in differing manner or shade
as desired for the comparison to be made; for
example in use of the apparatus for chlorine

- tests. employing the ortho-tolidine reaction, the

colors of the windows 31 may represent those de-
veloped by a graduated series of chloiine con-
centrations. Indicia representative of the chlo-
rine concentration corresponding to the several
windows 31. may be marked around the periph-
ery of the outer face of the disk, to be viewed
through an opening 33 in the front housing sec-
tion §0, it being understood that at any given
Setting of the disk the number visible through
the opening 33, for example measuring parts per
million of chlorine, corresponds to the window
31 that occupies the position 3la in Fig. 3. As
will be apparent from the drawings, the window
30 and the window selected to occupy position
31a are respectively interposed in the two par-
allel light paths which are ooserved by the view-
ing means described above.

The central and rear sections i1 and 12 of
the housing, which are bolted together as shown,
are cooperatively shaped to provide one compart-
ment or socket 35 at one side of the structure,
and a second compartment or socket 36 adja-
cent the first and having somewhat more than
twice the horizontal cross sectional area of the
first. The compartment 85, being open at the
top and having partial floor portions 38, is adapt-
ed to receive and support a glass container 38
for a sample of liquid, The other compartment
38 similarly receives and supports a box-like car-
rier structure 40, the latter comprising, in ef-
fect, & pair of open-top compartments 41, 42,
each provided with partial floor portions and -
each adapted to receive and support a glass
sample-container identical with the container
89. Thus when the carrier 40 is inserted in the
socket 36, the container 39 and the containers
44, 45 held by the carrier’40 are in effect dig-
posed in a linear array in a blane parallel to
and behind the disk-25.

It will be noted that the housing sections 1§
and 2 together constitute g generally rectangular
structure and that the rear wall of the section §2
includes a window 46 of milk glass or other prefer-
ably translucent, i, e. light-diffusing, rather than .
transparent material. The window 46 is disposed
so that light entering it may traverse the con-
tainer 39 and thence pass through an opening 41
in the front wall 48 of the central section {1, in
registration with the disk window position 3ta.
The carrier 40 is provided with two spaced open-
ings 48 in each of its front and rear walls so that
if admitted, light may traverse either of the en-
closed containers 44, 45, in a direction. from the
rear to the front of the carrier. Relative to the
carrier the arrangement of the window 46 and of
the opaque walls of the housing is-also such, as
shown, that there is no light path through one of -
the containers in the carrier, but light from the
‘window traverses the other one, specifically the
one nearest the container 39. "This last-men-
tioned light path thus extends from the window
46 through a rear opening in the carrier, through
the stated container and then through the corre-
sponding front opening of the carrier and an
adjacent opening 50 in the central housing wall
48.. The described openings are all in registra-
tion with the central window 38 of the color
disk 25. . .

The liquid containers or. cells 38, 44 and 45 are
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preferably identicsl and may each comprise &

small rectangular jar of glass or other trans-

parent material in which liquid under test can be -

placed. As explained, two parallel paths of light
are provided through. the apparatus, for simul-
taneously illuminating the liquid in the cell 39
and the liquid in the selected, adjacent one of the
cells 44, 45—e. g. the cell 48 when the parts are
disposed as shown in Figs. 3 and 5. The light

paths extend through the color disk, respectively
- ‘traversing the central window 30 and the periph-
eral window 3! selected for disposition at 3ia,
and by virtue of the described viewing means an
observer looking through the eve piece 23 sees
‘two regions of liquid side by side, each displaying
a color in effect composed of its inherent shade
plus such further coloring if any as is imparted
by the window of the disk 25 that is interposed
in the corresponding light path.

The carrier 40 is readily removable, simply by
sliding it up from its socket 36, and can be in-
serted in either of two positions, viz. so that either
selected one of the containers 44, 45 is disposed
in the path of light rays through the central win-
dow 30 of the color disk. Thus & convenient way
of making colorimetric
seribed apparatus may simply involve placing in
the glass jar 39 one sample of liquid, to provide
a reference cell, and inserting other samples, in-
- yolving modifications, in the jars 44 and 45 re-

spectively. If it is desired to compare first one
and then the other of the last-mentioned samples
with the selectable color standards of the disk,
the carrier 40 may be inserted first in one posi-
tion, and a reading taken, and then it may be
inserted in the other position, so that appropriate
further reading may be taken. Where the con-
tents under test in the cells are derived fronr a
single original source, and where the colors to be
observed in the cells 44 and 45 result from further
treatments of the liquid, it will be seen that
interposition of the reference cell
of light rays through the color -standard to be
selected, prevents any inherent or casual tint or
color of the original liquid from affecting the
colors developed by further treatment of the por-
tions in the cells 44 and 48—i. e. the undesired
color is in effect balanced out. -

A further feature of the present invention in-
cludes the correlation of the removable carrier
40 with appropriate data imprinted on its several
vertical sides, serving to instruct the operator
in the test procedure and at the same time to
exhibit automatically the actual character or pur-
pose of each particular test of the series.

Tor example, assuming that the apparatus is
to be used for the ortho-tolidine-arsenite test,
and referring particularly to Figs. 8 and 9, one
face 52 of the carrier 40 may bear the legend
«Pree available chlorine” and on an adjacent side
53 of the carrier, which will be next to the con-
tainer 39 when the carrier is inserted with the
legend “Free available chlorine” facing forward,
there may be imprinted instructions for the treat-
ment of the sample in container 45 (Fig. 3) which
is specifically to be observed for a determination
of the character stated on the face 52, 1. e. a test
for free available chlorine. Likewise on the re-
verse face 54 of the carrier, as shown in Fig. 9,
there may be imprinted the jdentification of an-
other test, e. g. “Total chlorine,” and the corre-
sponding adjacent side 85 of the carrier may
carry the instructions for treatment of the

‘ sample, in container 44, that Is to be observed
for such test.

observations with the de-

10

15

_ 6

Under such circurmstances the performance of
the tests is almost automatic. Having a supply
of the chlorine-treated liquid for examination,
the operator inserts a predetermined quantity in
the “reference” cell 89, together with such chemi-
cal or chemicals as may be required and as may
be specified by appropriate Jegend imprinted, if
desired, on the comparator housing, e. g. on &
plate 58 attached to an adjacent horizontal sur-
face as shown in Fig. 1.” Using further quantities
of the liquid the operator also simply follows the
instructions on the sides 53 and 585 of the carrier
40, with respect to the correspondingly adjacent
cells. Then, for instance, he may insert the car-

‘pier in the first position so that the wording “Pree

available chlorine” faces him. Looking through

~the eye piece 23, a reading is taken by rotating the

20

disk 25 until the observed areas of liquid have the
same. color or nearly the same color, the figure
visible through the opening 33 then representing
the amount of free available chlorine in the

. sample of liquid, as measured for instance in

25

30

parts per million. Next the operator removes
the carrier 40, turns it around, and reinserts it.
The same observational procedure is followed
and a measurement is obtained of the total chlo-
rine, i. e. including chloramines, in the liquid. If

‘desired; the first figure can then be subtracted

from the second, yielding a further determination,

1. e. the amount of chloramines present.

By way. of example, one specific procedure for
the free available chlorine test may involve adding

0.75 ml. (milliliters) of a standard ortho-tolidine

35
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38 in the path
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-0.25 ml. of the ars

solution to the cell 45, then adding 15 ml. of the -
water under test (supposed to have been treated
with chlorine), then immediately adding 0.25 ml.
of a standard arsenite (sodium arsenite) solution
and mixing—according to instructions imprinted,
say, on the surface 53 of the carrier. For the com-
parison, the reference cell is made up by adding
enite solution to the cell 39,
then adding 15 ml. of the water under test and
mixing, then adding 0.75 ml. of the ortho-tolidine
solution and-mixing again—pursuant to instruc-
tions imprinted, say, on the plate 58 on the hous~
ing. At the same time, if desired, the operator
may perform the procedure required for the cell
44, i. e. as specified on the side 55 of the carrier,
by inserting 0.75 ml. of the ortho-tolidine solu-
tion and adding 15 ml. of the water under test.
The free available chlorine is first read with the
carrier 40 in the position of Figs. 1 and 2, and as
explained above, the carrier is then turned around
and reinserted, to permit a reading of the total
chlorine. .

In the procedure just described the arsenite
added to the water in the reference cell 38 effec-
tively prevents the subsequently added ortho-
tolidine from developing any color by reason of
residual chlorine or chloramine in the water, but
permits such color development by reaction with
any “interfering” substances, e. g. iron, manga-
nese, or nitrites, that may be present. In the cell
45, corresponding to the side 53 of the carrier 40,
the ortho-tolidine first added produces a prac-
tically complete development of color with both
the free chlorine and the interfering materials,
if any; but the almost immediate addition of ar-
senite solution in the same cell effectively prevents
any chloramines from contributing to the color.
That is to say, the neutralizing reaction between
arsenite and chloramine then proceeds at once,
before the much slower reaction between chlor-
amine and the ortho-tolidine (as previously add-

75 ed) can have occurred to any appreciable extent.
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In conseéquence the difference of color between the
liquids in containers 45 and 39 is solely due to
free available chlorine; and any coloration due to
interfering substances, being developed alike in
hoth samples, is balanced out.

.- The water sample and reagent having been in-
troduced into the cell 44 before taking the read-
ing for free chiorine with the other cell, sufficient
time is permitted to elapse for full color develop-
ment due to chloramines as well as free chiorine
in the container 44. 1f necessary, instructions
specifying a waiting time, say 5 or 10 minutes, can
be incluJed to insure such full color development.
Accordingly when the carrier is removed and rein-
serted in reversed position, the reading of differ-
ence of co.or between the cells 44 and 39 represents
total chlorine, i. e. free chlorine pius chloramines,
and again any color or intensification of color, due
to interfering substances, has been developed over
the same (but now longer) period of time in hoth
containers and is balanced out. Thus an accurate
determination is obtained for each stated char-
acteristic without effect in either test by sub-
stances which are not to be measured and which
might otherwise tend to give a false reading.

It will be seen that the apparatus of the in-
vention affords a simple and convenient device
for performing a series of tests of the character
described. All that the operator need do is fol-
low the explicit instruétions imprinted on the
equipment, and by virtue of the cooperating im-
print stating the character of reading and par-
ticularly by reason of the removable and re-
versible nature of the carrier 40, he is enabled
to obtain successive determinations of specific
characteristics in such g way that confusion is
automatically avoided. At the same time the
apparatus is rugged and yet capable of being
built to standards of high precision so that the
actual colorimetric results are accurate and re-
producible. It will also be noted that the color
disk can be removed simply by lifting it out, so
that other disks may be readily inserted if read-
ings of a different type or different range are to
be made, ’

Fig. 10 shows a modified device wherein the
cells are disposed one above the other in the
carrier 140, which can be slid vertically (in its
socket in the housing) to locate them respectively
in alignment with the viewing system. Suitable
means such as a pin 141 removably sliding in a
hole through the housing to fit into one or an-
other of appropriate holes (42 in the carrier,
can be employed to hold the carrier in either
position. Although the cells can simply be
stacked in such a carrier, a floor 143 can be pro-
vided for the upper cell, say cell 45, and a side
opening provided as shown for insertion of the
‘lower cell 44 when the carrier 140 is removed.
‘In the further modification of Fig. 11 the car-
rier 240 may resemble the carrier 49 of Figs. 1-9,
but is pivotally mounted on a pin 24{ which ex-~
tends vertically into the center of the under side
of the carrier and which is secured at.the end of
a link 242 pivoted in turn to another link 243.
“The link 243 is pivoted at the pin 246 to the
under side of the housing, which is open on two
sides of the carrier so that by virtue of the de-
scribed linkage the carrier 240 can be pulled
out, turned around horizontally and replaced in
reversed position. To hold the carrier in either -
relation in its rectangular socket, i. e, against
the adjacent walls and the housing fioor 250 as
shown, a spring 251 -can be provided under ten-
slon between the pins 241 and 246,
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By way of illustration of alternative optical
means that may be used instead of the specific
prism 20 of Figs. 2 and 4 between the prisms 18,
18 and the sight opening 20a, Fig. 12 shows a
mirror 320 mounted in g position suitably in-
clined to reflect the rays from the prisms (8, 18
up through the sight opening, and Fig. 13 shows
enother type of prism 420 serving a like purpose
and mounted (like the prism 20, Figs. 2 and 4)
on the outer faces of the prisms 18, 19. ’

It is to be understood that the invention is
not limited to the specific structures herein -
shown and described but may be embodied in
other forms without departure from its spirit.

I claim: :

1. In a color comparator for colorimetric in-
spection of liquid material following a series of
related test procedures, in combinstion, view-

-ing means, supporting structure adapted to hold

liquid samples in illuminated position for com-
barative observation through said viewing means,
& movable device for holding two samples of
lHquid, said device having two opposite vertical
walls carrying indicia identifying test readings
to be taken with the two samples respectively,
and said supporting structure having a socket
adapted to receive said device in either of two
mutually reversed positions respectively dispos-
ing one or the other of said two samples in a
predetermined locality for observation by the
viewing means, said socket receiving the device
in each position with the aforesaid indicia on
one or the other of its said walls in exposed po-
sition facing in the direction of the viewing
means, said supporting structure including
means for holding a third sample of lquid in
another predetermined locality for the aforesaid
comparative observation thereof with the sample
in the first mentioned locality, and said device
carrying two further sets of indicia, each set be-
ing disposed on a region of the device indicatively
adjacent a corresponding one of the liguid
samples and reciting procedure to be followe;d
for the test identified by the indicia exposed as.
aforesaid when said sample is disposed in the
first mentioned predetermined locality.

2. In a color comparator for colorimetric in-
spection of liquid material following a series of
related test procedures, the combination, with
viewing means, of supporting structure adapted
to hold liquid samples in illuminated position for
comparative observation through said viewing
means, and a movable device having a base and
vertical walls and comprising two chambers for
respectively holding two samples of liquid in fixed
positions in the device, said supporting structure
having socket means comprising base and wall
structure dimensionally conforming with the
base and corresponding walls of the movable de-
vice, adapted to receive said device in either of
two mutually different positions respectively dis-
posing one or the other of said two samples in
a predetermined locality for observation by the
viewing means and with the sample that is dis-
bosed out of said locality screened from view by
the viewing means, and said supporting structure
including means for holding a third sample of
liquid in another predetermined locality for the
aforesaid comparative observation thereof with
the sample in the first mentioned locality. .

3. In a color comparator for colorimetric in-
spection of liquid material, in combination, g ro-
tatably mounted color disk having g central light
transmitting portion and s plurality of other

76 light transmitting portions of differing color
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values disposed in an annular series around the
central portion, associated supporting structure
including means for holding one sample of liquid
behind the rear face of said disk and near the
path of said annular series for inspection of said
sample through any selected portion of said
series, and a movable device having a base and
vertical walls, and comprising two chambers for
respectively holding to other samples of liquid in
fixed positions in said device, said supporting
structure comprising socket means having base
and wall structure dimensionally conforming
with the base and corresponding walls of the
movable device, for selectively receiving and
holding said device in each of two positions re-
spectively disposing one or the other of said two
other samples in & predetermined locality behind
the central portion of the disk for inspection
through said portion, said socket means holding
the device in each position with the alternate of
said two samples outside said locality of in-
spection. )

4. In a color comparator for colorimetric in-
spection of liquid material, the combination, with
viewing means adapted for comparative observa-
tion of light directed thereto along two parallel
paths, of a rotatably mounted color disk having
a central light transmitting portion intersecting
one of sald paths and a plurality of other light
transmitting portions of differing color values
disposed along an annular portion of the disk
that intersects the other of said light paths, asso-
elated supporting structure including means for
holding one sample of liquid in the last men-
tioned light path, and a movable device having a
base and vertical walls and comprising two cham-
bers for respectively holding two other samples
of liquid in fixed positions in the device, said sup-
porting structure including socket means com-
prising base and wall structure dimensionally
conforming with the base and corresponding
walls of the movable device, for receiving said
movable device to position said other samples in
a linear array with the first sample, parallel to
a face of the disk, sald socket means being
adapted to receive and retain said device in either
of two mutually reversed positions respectively
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disposing only one or the other of said other two
samples in the first mentioned light path.

5. In a color comparator for colorimetric in-
spection of liquid material following a series of
related test procedures, the combination, with
viewing means adapted for comparative observa=
tion of light directed thereto along two parallel
paths, of associated supporting structure includ-
ing means for removably holding & transparent.
container for liquid in one of the light paths, a
carrier for removably holding two other trans-
parent containers for liquid side by side, said
carrier having opposite side walls each adjoined
by both containers and cooperating end walls
arranged in rectangular plan with the side walls,
said supporting structure including a rectangular
socket having a configuration conforming with
the side and end wall structure of the carrier,
for movably receiving said carrier in either of
two mutually reversed positions endwise adjacent
to the first container and with the carrier side
walls perpendicular to the light paths, said car-
rier positions respectively locating one or the
other of said two containers in the other light
path, and with the alternate one of said two con-
tainers disposed outside of both light paths.

- MORRIS RESNICK.
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