1,495,763

T. D. SIMPSON ET AL

May 27, 1924.

COLORIMETER

2 Sheets-Sheet 1

1923

“Filed July 31.

INVENTORS

Zhomas 1. Simpsare,

S Claytor Vl@a 77287

WITNESS

4

ATTORNEYS

/



May 27, 1924. 1,495,763
: T D. SIMPSON ET AL

COLORIMETER
0 Filed July 31. 1923 2 Sheets-Sheet 2
WL LY X
. 1 . cmé &‘8 fn ’n
S\ : % q ON 0
\ N : N =
i \“/ f\'bl QN \\L‘k\\\ \\\\ N\ \\\\\
m/—\\ W\D
{D%‘Vb\ ﬁ\/ ‘Dg \“’)MQ/ Z O lﬂ
; %Gm | 3
rJ‘J‘J‘\{-ﬂ J;.AJ\.".'M A, :vma ﬁ QD ‘h-é g
Lol Al THRSEATS S N\ N~
2R 0N 19
HHIIIL{HH-HmIH it m\ "IN
i N
l“””lm,h'”f ””'Ill,"llh’ll”’l'!l & N
I ,4\
o % = a7 N ]
1 . CD
R |9t Rs
& i Q\ T -
; \‘h 3 N\ Q /’,: L\\ v)
| Q \ J/ i f >~
HMD“QL\ -L/,—-; Ir-L\\J o
‘(g /;"IL\\\\\ ! I l/:'fc N
\ v \j\\’ﬂ ;I/\/I// c
i A7 1y AN
Y - r.z:.:—.‘l m (Q/’ '@1 ! 0)\
MUl /7FAN B 28RN o
‘T,Q; \\\':‘0 m - _?lh AN 'hlh_— | s'? 0
TN\ AR
/4 N lq ]
St Lie SN A IS
il RO d
R N BN " %
\1 O] RN N 1; il Il 'b'“l )
NP RERA 'H},Ilu 'llll" ,1,”[,,, ,:ll”l;,
i St "u"l"' 2/ /9
SN | on
\ N 9
“l\\{ Q N N9l \(\\ wvenTORS |
L{{ N ThomasD, Sirmpsor,

WiTNESS 5 ﬁC’/@?‘ e Woodrmrn
@ %&Z?‘ww 7
/ C ATTORNEYS



8

4 ;

10

16

20

25

80

3

=]

40

4

Patented May 27, 1924,

UNITED STATES

1,495,763
PATENT OFFICE.

THOMAS D. SIMPSON, OF MARCUS HOOK, AND A CLAYTON WOODMAN, OF MERIOi‘I,
PENNSYLVANIA, ASSIGNORS TO SINCLAIR REFINING COMPANY, OF NEW YORK,

N. ¥, A CORPORATION OF MAINE.

COLORIMETER.

T0 all whom %t may concern: :

Be it known that we, Tromas D. Simpson
and A CrayroNn WoopMmaN, citizens ‘of the
United States, and residents of Marcus
Hook, county of Delaware, and State of
Pennsylvania, and Merion, county of Mont-
gomery, and State of Pennsylvania, respec-
tively, have invented certain new and use-
ful Improvements in Colorimeters, of which
the following is a specification, reference be-
ing had to the accompanying drawings.

Our invention relates to means for meas-
uring or determining colors of liquids.

A principal object of our invention is to
provide means for ascertaining, according to
recognized standards, the colors of liquids
and more particularly of lubricating oils to
assist in the grading thereof.

A further object of our invention is to pro-

vide an apparatus wherein samples of oils
may be compared as to color with certain
accepted standards of color, accurate deter-
mination made of the color of the samples,
which may then be marked for refinery and
sale purposes, according to a table of color
standards. ’
. A still further object of our invention is
to provide a color grading apparatus for
lubricating oils in which there is a magazine
of color standards, vertically adjustable,
whereby different standards may be quickly
positioned so as to enable the observer to
compare samples of oil therewith and de-
termine their grade as to color.

A still further object of our invention is'

to provide an apparatus for grading liquids,
more particularly lubricating oils, as to color
and providing therein a source of light which
is practically constant in intensity and color
value.

A still further object of our invention is to
provide an apparatus for measuring or grad-
ing lubricating oils as to color according to
accepted glass color standards and also pro-
viding means for the comparison of colors
of any two liquids.

Our invention further includes all of the
other various objects and novel features of
construction and arrangement hereinafter
more definitely specified and described.

In the accompanying drawings we have
illustrated one embodiment of our invention
in which Figure 1 is a side elevation of our

Application filed July 31, 1928, Berial Mo. 654,845.

improved colorimeter; Fig. 2 is a fragmen-
tary reverse side elevation of Fig. 1; Fig. 3
is a top plan view; Fig. 4 is an enlarged
fragmentary horizontal sectional view; Pgig.
5 is a section on the line 5—5 of Fig. 4; Fig.
6 is a section on the line 6—6 of Fig. 4 and
Fig. 7 is a view partially in section of the
top portion of the carrier or magazine.
Referring to the drawings, a box 1, made
of wood or other suitable material ta ering
longitudinally oblong and rectangu{)ar in
transverse vertical section, is horizontally
mounted on a hollow standard 2 seated upon
a base 8. Additional support for the box 1,
standard 2 and the base 3 is provided by the
bracket 4 which may be joined to said parts
in any suitable way, as by gluing. A hand
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grip 5 may be provided for convenience in -

handling and portability.
The box 1, which preferably is abont eight-
een inches in length, has four walls which

“may be joined by gluing and by screws 6 and

the interior finish of the box is preferably of
a dull black. A transverse vertical partition
7 with a circular peep hole 8 in the center
approximately one-half inch in diameter is
positioned preferably about one and one-
eighth inches from the “observation” end of
the box. :

The “light” end of the box is closed by a
rectangular piece of pure white opal glass 9
ground or etched on its inner side to diffuse
the light; this glass 9 may be secured in any
suitable manner, as by fitting it in grooves
10 in the walls of the box, as shown. Ex-
tending rearwardly from the glass 9 along
the longitudinal axis of the box is a vertical
wooden partition 11, the inner end of which
engages in a groove 12 in the magazine
holder 13, hereinafter referred to. This par-
tition 11 is approximately one-eighth of an
inch in thickness and together with the
holder 13 divides the “light” end of the box
into two compartments, A and B. In the
top of the box and immediately over the cen-
ters of compartments A and B, circular holes
14 and 15, respectively, are provided suit-
able in size to accommodate standard jars
16 or a four-ounce standard oil sample bot-
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tle 17. Recesses 18 in the bottom of the box

may be provided in which the jars or bottlel
may be seated. The standard jars 16 should
be true cylinders of clear colorless glass pro-
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vided with lips 19 for convenience of pour-
ing and preferably should have an internal
diameter of not less than 32.5 mm. nor more
than 33.5 mm.; the thickness of the wall of
the jar should be approximately 1.75 mm.
and its height approximately 5 inches. Con-
venience for the storing of the jars when
not in use is provided by the rings 20 through
which the jars may be slipped to seat against
the base 8. The four-ounce standard oil sam-
ple bottles 17 are cylindrical in shape and of
substantially the same dimensions as the jars
16. The color of oils varies with the size
of the column of oil and by providing fixed
color standard units and fixed standard jars
or bottles for the oil, we are enabled to ob-
tain an accurate measurement and determi-
nation of the colors of oils.

An artificial daylight lamp 21 is mounted
in any suitable manner on the standard 2 as

by a bracket 22 carrying a swiveled socket

23 into which the incandescent lamp 24 is
secured; a 50-watt C2 lamp has been found

satisfactory. A parabolic metal reflector 25

is fitted on the swivel in front of which is
mounted a dished glass color screen 26 of
such composition and color as, in conjunc-
tion with the lamp 24, will yield by spectrum
analysis a light approximating northern
dayhght. As is evident, the daylight lamp
may be brought closer to the opal glass when
desirable. A wire 27 leads to a source, not
shown, of electric current and a switch 28
is provided for turning the current on and
off. Should electric current be not available,
our ‘improved colorimeter may be used by
exposing the opal glass 9 to northern day-
light. '

Within the box 1 and rearwardly of the
holes 14 and 15 is positioned the holder 13
for the magazine 29 of color standards 30.
The holder 13 may be of cast metal, wood
or other suitable material and may be fitted
into suitable recesses provided in the walls
of the box, as shown. The left hand side
of the holder, viewed from the “observa-
tion” end of the box, is provided with a
passageway 31 through which the magazine
99 may be moved as hereinafter described.
In the right hand side of the holder 13 is
provided a cylindrical opening 82 at a slight
angle to the longitudinal axis of the box
and concentric openings 33 and 34 are pro-
vided in the passageway 81. The opening 32
and the openings 33 and 34 being formed
at a slight angle to the longitudinal axis of
the box, the lines of vision extend in straight
lines from the peep hole 8 through the cen-
ters of the openings 32 on the one hand and
33 and 34 on the other hand and diamet-
rically through the jars 16 or bottles 17 in
the compartments A and B.

*‘In order to prevent any interference with
the vision which might be caused by the
interior surface of the opening 32 or of

1,006,708

the magazine in which the color standards
are mounted, the “cbservation” end of the
opening 32 is made slightly smaller than
the opposite end and the opening 33 slightly
smaller than the opening 34 whereby the

-said interior surfaces are cut off from the

line of vision. ,

Within the passageway 81 in the holder
18 is the magazine 29, which may be made
of metal, wood or other suitable material.
In practice we have found that aluminum
is admirably suited for the purpuse. With-
in the magazine, suitably placed, are pro-
vided substantially cylindrical openings 385
inclined at the same angle as the openings
31 and 32 so as to be 1n alignment there-
with and provided with ledges 36 against
which the glass color standard units 30 are
seated and held removably in place by
spring rings 87. The color standards prefer-
ably used are compound standards of the
well-known Lovibond system but any glass
color standards may be used. Provision is
made in the embodiment of our improved
colorimeter shown in the drawings for the
magazine 29 to carry fifteen recognized color
standard’ units, the number of units being,
however, variable, with an additional open-
ing marked “Blank” for the comparing,
when desired, of two bottles or jars of oil
or other substances. The glass color stand-
ards 30 are preferably at least five-eighths of
an inch in diameter and, it will be under-
stood, may be kept mounted in the magazine
or placed therein from time to time as suits
convenience.

The inner side of the magazine 29 is pro-
vided with a channel 38 on one side of
which is fastened, by screws 39, a rack 40
with which is adapted to engage a pinion
41 secured to the shaft 42 in any suitable
way, said shaft being rotatably mounted in
the holder 13 and having secured thereto, by
the screw 43, a hand wheel 44, As will he
understood, the pinion may be operated to
move vertically the rack and the magazine
29 to which it is secured and thereby bring
any desired color standard (or the opening
“Blank”) into registry with the openings
33 and 34 of the holder 13.

A brake shoe 45 rides in the channel 38
and presses against the magazine 29 to
assist in holding the latter in any desired
position. The brake shoe 45 is supported
by a pin 46 permanently secured thereto
against which the spring 47 presses, the pres-
sure of the spring being adjusted by the
screw threaded member 48. We do not con-
sider the brake shoe essential to the satis-
factory operation of our device but we have
found that it contributes to convenience.

A mirror 49 is mounted in a holder 50
which is secured to-a plate 51 by the hinge
52, the plate 51 being attached by screws 53
to the box 1 and circular openings being
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provided in the box and plate 51 in registry,
whereby the index numbers or letters 54,
displayed in reverse form on the magazine,
each being opposite a color standard identi-
fied by the particular index number or let-
ter, are reflected in the mirror 49, enabling
an observer to know which of the color
standard units is in his line of vision dur-
ing the operation of the colorimeter.

The shields 55, of any suitable material
and preferably of dull black intcrior, may
be placed over the jars or bottles so as to
exclude all light from those portions there-
of extending above the box 1, thereby assist-
ing in the accuracy of the color determina-
tion of the' oil or other substance under
observation.

The operation of our colorimeter is as fol-
lows: the oil to be examined is placed in a
standard jar 16 or a sample bottle 17 and
the jar or bottle seated in compartment A,
as shown. In compartment B is seated a
jar or bottle of distilled water or water
white petroleum and both of the jars or bot-
tles are then covered with shields 55 and

the artificial daylight lamp 21 lighted. The |

magazine is then moved vertically by the
engagement of the pinion 41 with the rack
40 and the color standards, one by one, are
brought into registry with the openings 33
and 34 until the color standard nearest in
color to the oil in the jar or bottle in com-
partment A is found. Q’Vhen electric current
is unavailable the “light” end .of the box
is exposed to northern daylight with no ob-
jects in the immediate foreground.

The observer notes the index number or
letter of the nearest color standard and by
referring to the table of standards is able to
classify the oil sample as to color therefrom
for refinery and sales purposes.

While we have herein described a preferred
embodiment of our invention, we do not
thereby desire or intend to limit ourselves to
any precise details of constructions or ar-
rangement of parts as the same may be modi-
fied in minor particulars from those shown in
the drawings and herein described without
departing from the spirit and scope of the
invention as defined in the appended claims.

Having thus described our invention, we
claim and desire to protect by Letters Pat-
ent of the United States: :

1..A colorimeter for oils and the like
comprising an observation chamber, a hol-
low vertical support for said chamber, a
peep-hole within said chamber and adjacent
one end thereof, an opal glass closure for
the other end. of said chamber, two compart-
ments within said chamber adjacent said
closure, a glass container of distilled water
in one of said compartments, a glass con-
tainer of oil in the other compartment, a
magazine of vertically disposed glass color
standards tracking within said support, a

rack upon said magazine, a holder within
said chamber for said magazine provided
with a pinion to move said rack and maga-
zine vertically, openings in said holder with
which said color standards may be brought
into registration, one line
observer extending from the peep-hole
through said openings, the color standard in
registry therewith, and said distilled water,
and another line of vision extending from
the peep-hole through an o ening In said
h_cilder i alignment with said container of
oil.

2. A colorimeter for liquids comprising
an observation chamber having a peep-hole
at one end and an o;l)al glass closure at the
other end, a vertically movable magazine,
intermediate the ends of the chamber, of
color standards in vertical arrangement, a
holder within said chamber for said maga-
zine, an index symbol displayed on the
magazine for each color standard, a mirror
carried by the chamber for reflecting the in-
dex symbols, two compartments adjacent the
glass closure, a glass container of a sample

container of distilled water in the other
compartment, openings within said holder
in alignment with said peep-hole and said
containers, and means for moving said
magazine to bring any color standard into
alignment with one of said openings.

8. A colorimeter for oils and the E?xe com-
prising an observation ‘chamber, a hollow

vertical support for said chamber, a peep--

hole within said chamber and adjacent one
end thereof, an opal glass closure for the
other end of said chamber, two compart-
ments within said chamber adjacent said
closure, a glass container of distilled water
in one of said compartments, a glass con-
tainer of oil in the other compartment, a
magazine of vertically disposed glass color
standards tracking within said support, a
rack upon said magazine, a holder within
said chamber for said magazine provided
with a pinion to move said rack and maga-
zine vertically, openings in said holder with
which said color standards may be brought
into registration, one line of vision of an
observer extending from the peep-hole
through said openings, the color standard in
registry therewith, and said distilled water,
another line of vision extending from the
peep-hole through an opening in said holder
in alignment with said container of oil and
said peep-hole, and an artificial daylight
lamp mounted on said support adapted to
direct light into said chamber through said
glass closure.

4. A colorimeter for liquids comprising an
observation chamber having an “ohserva-
tion” end and a “light” end, two compart-
ments at the “light” end, a bottle of a sample
liquid in one of said compartments, a bottle

iquid in one of said compartments, a glass’
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of distilled water in the other compartment, from, the “observation” end through the

a magazine of glass color standards, means sample liquid to the “light” end.

for vertically adjusting said magazine to In witness whereof we have hereunto set 10
bring any color standard into the line of our hands this 28th day of July, 1923.

vision from the “observation” end through

-the distilled water to the “light” end, and THOMAS D, SIMPSON.

means for providing another line of vision A CLAYTON WOODMAN.



