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This invention relates to improvements in de 
vices for determining the condition of lubricat 
ing oils. 
Since the automobile has been popularized, the 

public has been educted to the importance of 
lubricating oil in connection with machinery 
and especially in connection with automobile en 
gines, with the result that they understand that 
a poor or worn out lubricating oil can be the 
cause of a large amount of damage when en 
ployed in connection with a delicate mechanism 
Such as an internal combustion engine. 
The ordinary automobile is not provided with 

any means for quickly determining the condition 
of the oil in the crank case and the usual method 
employed by automobile owners is to change the 
oil at the end of a certain number of miles, or 
Only whenever the quantity of oil has been de-. 
pleted beyond a permissible limit. The result of 
this is that if the first method is followed, a very 
extravagant use of oil usually results and if the 
oil consumed is merely replaced from time to 
time, the oil becomes worn, filled with carbon 
particles and grit, and becomes diluted with 
gasoline from the combustion chambers to such 
an extent that it is almost worthless for lubri 
Cating purposes. . 

It is the object of this invention to produce 
a simple device that can be easily applied to any 
automobile of ordinary construction and by means 
of which the operator can inspect a sample of 
the oil at any time for the purpose of determin 
ing its condition as to cleanliness and lubricating 
properties. One property of lubricating oil that 
is of utmost importance, is its viscosity, because 
this property determines the quality of the lubri 
Cating film that is formed on the metal parts that 
are being lubricated. When the viscosity is de 
stroyed or becomes very low, the lubricating value 
is correspondingly destroyed. Another property 
of lubricating oil that determines its effectiveness 
is the amount of foreign matter contained there 
in, and also the character of the foreign matter. 

It is evident that the quantity of oil could be 
removed from the crank case from time to time 
and subjected to the ordinary tests now emi 
ployed in the laboratory and in this manner its 
lubricating qualities quite correctly determined, 
but such a procedure is, of course, out of ques 
tion and the resultis that the operator of an auto 
mobile is usually quite ignorant of the condition 
of his lubricating oil. 
This device, briefly described, consists of a light 

proof box that has one side provided with an 
elongated opening through which the interior 

(C. 88-4) 
of the box can be viewed. Located on the inside 
of the box is a member having a reflecting Sur 
face on the side towards the opening. This 
member can be made from glass, preferably co 
balt glass, or porcelain, or even metal, but must 
have one surface polished so that it will reflect 
light quite readily. If a piece of glass is em 
ployed, this is mounted in a frame that is piv 
oted near the rear corner of the box and provided 
with means for adjusting the position angularly 
about the pivots. A lamp is located inside the 
box to One side of the opening and to the front 
Of the reflecting surface. The reflecting sur 
face is SO positioned that light from the lamp 
will be reflected by the surface so as to pass out 
through the opening. Means is provided for de 
positing a small quantity of oil on the reflecting 
surface near its top so that this may flow down 
Wardly in front of the opening where it will be 
penetrated by the light from the lamp which light 20 
will pass through the film in one direction, strike 
the reflecting surface and be reflected out through 
the opening after having twice passed through 
the fin of oil. 

Having thus briefly described the invention, 
the same will now be described in detail, and for 
this purpose reference will be had to the accom 
panying drawing in which the preferred embodi 
ment thereof has been illustrated, and in which: Fig. 1 is a front elevation of a portion of an 80 
instrument board of an automobile; 

Fig. 2 is a section taken on line 2-2, Figs. 1 
and 3; 

Fig. 3 is a section taken on line 3-3, Fig. 2; 
Fig. 4 is a view taken along plane 4-4, Fig. 35 

2, a portion of the front side of the box being 
broken away to show the position of a lamp; 

Fig. 5 is a section, to an enlarged scale, taken 
on line 5-5, Fig. 3, and shows how oil is applied 
to the reflecting member; 40 

Fig. 6 is a section taken on line 6-6, Fig. 4, 
and shows the construction of the front sides of 
the box and the manner in which a glass is held 
in place in an opening in the box; 

Fig. 7 is a diagrammatic view showing the 
manner in which the testing device is connected 

45 

with the oiling system of an automobile; 
Fig. 8 is a section similar to that shown in 

Fig. 2, and shows how the reflecting surface can 
be made concave; 30 

Fig. 9 is a plan view of a simplified form of the 
invention; and ; : 

Fig. 10 is a section taken on line O- 0, 
Fig. 9. 

In the drawing reference numeral f f indicates AS 
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the instrument board of an automobile and nu 
meral 2 designates a plate that Serves to CO 
operate with the instrument board to hold the 
oil testing device in place. The oil testing de 
vice that forms the subject of this invention con 
sists of a metal box which has been shown as of 
rectangular cross section, both in a transverse 

This box has a 
back 3, a front side 4, side members f5 and 
6, a bottom T and a removable top 8. The top 

forms a cover and has downwardly extending 
sides 9 that serve to hold it in place by friction 
or it may be secured in place by some additional 
means, if desired. The front 4 of the box is 
provided with an elongated rectangular opening 
2O which is surrounded by inclined sides 2. The 
bottom of the opening is preferably closed by 
means of a glass plate 22. The upper part of 
the glass plate is transparent, while the lower 
part has been painted a color with which the 
color of the light that emerges from the cham 
ber can be compared, and this painted area has 
been designated by reference numeral 23 in Fig. 
4. Secured to the inside of the wall 6 are two 
brackets 24 between which is pivotally connected 
a frame 25. The frame may be of metal and 
secured in this frame is a reflector 26. The Sur 
face of the reflector that faces the opening 20 
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must be a reflecting surface and the member 26 
is preferably made from cobalt glass, although 
this particular color is not an essential. The 
member 26 may be made from porcelain or even 
from polished metal, but very satisfactory re 
sults have been obtained by the use of cobalt 
glass. The frame is provided at its free end with 
two spaced lugs 27 to which a bolt 28 is pivotally 
connected. A helical spring 29 surrounds the 
bolt and is normally under compression. By 
turning the nut 30 on the bolt, the position of 
the reflector 26 can be angularly adjusted with 
respect to the box within which it is located. 
Extending downwardly from the cover is a con 
duit 3 f to the lower end of which a socket 32 is 
connected. A small incandescent lamp 34 is at 
tached to the socket and positioned to One side. 
of the opening 20 and in front of the reflecting 
surface 26. Conductors 34 serve to convey elec 
tricity to the lamp when it is in operation. The 
pipe 3 is connected with the cover and there 
fore by merely removing the cover, the socket and 
the lamp can be removed for the purpose of re 
placing the lamp, if it burns out. 

Oil is conveyed from the crank case to the oil 
testing device by an arrangement which has been 
shown diagrammatically in Fig. 7, in which ref 
erence numeral 35 designates a sump in the crank 
case of an automobile engine. Reference nu 
meral 36 indicates a gear pump that is driven 
from the engine and which always operates when 
the engine is running. The intake port of the 
pump is connected with the botton of the sump 
35 by means of a pipe 87 and the oil is discharged 
through the pipe 8. The pipe extends to the 
bearings of the engine in the usual manner. A 
pipe 39 is connected with the pipe B and extends 
to the testing device where it terminates in a 
flexible end portion which extends through the 
wall 6 and into the box. The end of pipe 89 is 
secured to the frame 25 by means of a clamp 
40 as shown in Fig. 5. The end of pipe within 
the box is provided with an elongated narrow 
opening 4 through which the oil is discharged 
onto the reflecting surface of plate 2. Since the 
pipe 39 can be made of copper or brass, it will 
permit alight bending and therefore it will follow 
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the frame when the latter is adjusted and will 
always remain in proper position to deposit oil on 
the reflecting surface. A pipe 42 extends from 
the testing device into the crank case in the 
manner shown in Fig. 7. So that any oil that has 
been diverted and passed through the testing 
device will return to the crank case. 

It will be apparent that when the pump 36 is 
functioning a portion of the oil will be diverted 
and will pass through the pipe 39 and flow down 
Wardly over the reflecting surface so as to form a 
film, which has been designated by reference 
numeral 43 in Fig. 3. This film is so positioned 
that light from the lamp will pass through the 
film before it strikes the reflecting surface and 
after it has been reflected, it will again pass 
through the film and thence outwardly through 
the opening in the manner indicated by arrows in 
FigS. 2 and 8. 
Attention is called at this point to the fact that 

with the construction shown, the light from the 
lamp will pass through the film two times and 
each time at an angle so that there will be some 
dispersion of the light due to the refractive power 
of the oil. Experience has shown that the char 
acteristic of the light that emerges through the 
opening 20 is a fair indicator of the qualities of 
the lubricating oil and will vary in color in Such 
a way that when the oil has lost its lubricating 
qualities to such an extent that it is no longer fit 
to serve as a lubricant, the color will compare 
quite closely with the color 23 painted on the glass 
22. The color to which the light is compared is 
Selected after experimentation SO as to correspond 
to the character of the reflected light that indi 
cates that the oil has not sufficient lubricating 
properties to be useful and safe. 
In Fig. 8 a slightly modified form has been 

shown. In this modification the plate 26a that 
corresponds to plate 26 in the other figures has 
been curved so as to present a cylindrical Sur 
face with the concave side towards the lamp and 
towards the opening. The object of thus curving 
the plate 26a is to get a construction in which the 
angle between the surface and the line connect 
ing the surface with an observer's eye will remain 
substantially constant when viewed from different 
positions to the right and left, and therefore this 
construction tends to eliminate any variations due 
to the position of the observer. Aside from the 
cylindrical shape of the reflecting surface 26a, the 
device shown in Fig. 8 is the same as that shown 
in Fig. 2. 
For testing oils generally, a very simple em. 

bodiment of the invention can be employed and 
this has been illustrated in Figs, 9 and 10. The 
device shown in Figs. 9 and 10 consists of a flat 
plate 2 which may be of cobalt glass or porcelain 
or even metal, but which has a reflecting surface. 
This plate is enclosed in a frame 2a and has a 
portion of its surface painted so as to present a 
color that can be used for comparing the color 
of the oil during tests. When this device is to be 
used for testing oil, a drop of oil is placed on 
the surface 44 and spread over the latter so as to 
form a film. The device is then held in such a 
position that either the light from the sun, or 
from a strong lamp will fall on the oil film and 
this light will pass through the film, be reflected 
and again pass through the film in the manner 
explained in connection with the preferred en 
bodiment and this reflected light is then con 
pared with the Color on area 28. This simplified 
device is a great convenience for any one operat 
ins machines of any kind, as it permits the aq 
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to be quickly inspected and its lubricating proper 
ties determined. 
The exact scientific theory underlying this in 

venton is not absolutely clear at this time, but it is 
believed that what takes place while we look at 
the film of oil which flows Over the opaque or 
translucent glass plate is that the rays of light 
penetrate the film of oil and certain rays are 
absorbed or refracted by the oil and others are 
absorbed by the reflecting surface with the result 
that the rays that are reflected back through 
the oil film have changed their color in such a 
way that their color forms a good indicator of 
the condition of the oil. 
Although this device is primarily intended for 

use in connection with automobiles, it is evident 
that it can be placed on a bench or testing table 
at any place and oil applied to the surface and 
it is thus suitable for use in factories or in places 
where oil is sold Or manufactured. 

Having described the invention, what is claimed 
as new is: 

1. An apparatus for determining the condition 
of a lubricating oil which comprises, in combina 
tion, a box, a plate having a reflecting Surface 
located in the box, the side of the box opposite 
the reflecting surface having an opening through 
which the surface of the plate can be seen, a lamp 
located in the box to one side of the Opening and 
positioned in front of the plate to direct light 
onto the reflecting surface thereof, and means 
for applying a film of oil to the reflecting surface 
whereby the light that emerges through the open 
ing will have passed through the film of oil 
twice. 

2. An apparatus for determining the condition 
of a lubricating oil which comprises, in combi 
nation, a box, a plate having a reflecting surface 
located in the box, the side of the box opposite 
from the reflecting surface having an opening 
through which the reflecting surface of the plate 
can be seen, a lamp located in the box to One 
side of the opening and positioned to direct light 
onto the reflecting surface, means for changing 
the plane of the reflecting surface angularly with 
respect to the lamp and means for applying a 
film of oil onto the reflecting surface in position 
to intercept the light from the lamp in its passage 
towards the reflecting surface and from the re 
flected surface to the opening. 

3. A device for determining the condition Of a 
lubricating oil comprising, in combination, a box 
having one side provided with an opening, a con 
cave mirror located in the box in position to be 

3. 
seen through the opening, a lamp located in the 
box to one side of the opening and in front of 
the mirror, the mirror being so inclined with re 
spect to the lamp and the opening that light from 
the lamp will be reflected so as to pass through is 
the opening and means for depositing a film of 
oil on the glass plate in position to intercept the 
light from the lamp. 

4. An apparatus for determining the condition 
of a lubricant comprising in combination, a closed 10 
box, a mirror located in the box, the wall of the 
box having an opening positioned in front of the 
mirror, a lamp located within the box, to One 
side of the opening, and in front of the mirror, 
means located in the box for intercepting direct 5 
rays of light from the lamp to the Opening, the 
angular adjustment of the mirror relative to 
the lamp and the opening being such that light 
from the lamp will be reflected so as to pass out 
through the opening, means for depositing a film 20 
of oil on the surface of the mirror, near its upper 
end, and an oil drain in the bottom of the box. 

5. An apparatus for determining the condition 
of a lubricant comprising in combination, a 
closed box, a mirror located within the box, one 25 
edge of the mirror being pivotally connected with 
a wall of the box, a spring having one end abut 
ting the mirror and the other end abutting the 
inside of the box for urging the mirror to rotate 
about its pivot, means comprising a screw for 30 
resisting the action of the spring, the bottom 
of the box having a drain, means for depositing 
a film of oil on the mirror near its top, the wall 
of the box having an opening located in front 
of the mirror, a lamp located within the box, 35 
to one side of the opening, and means for inter 
cepting direct rays of light from the lamp to the 
opening. 

6. An apparatus for determining the condition 
of a lubricating oil which comprises, in combina- 40 
tion, a box, a mirror located in the box, the wall 
of the box having an opening located opposite 
the reflecting surface of the mirror and through 
which the latter can be seen, a lamp located in 
the box, to one side of the opening, and posi-45 
tioned to direct light onto the mirror, means for 
changing the plane of the mirror angularly with 
respect to a line joining the lamp and the Open 
ing, and means for applying a film of oil onto the 
mirror in position to intercept the light from so 
the lamp in its passage toward the mirror and 
from the mirror to the Opening. 
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