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[57] ABSTRACT 

A dark?eld type illumination apparatus for performing 
slide agglutination tests or the like. The apparatus 
comprises an elongated casing having an opening 
therein over which a transparent slide carrying the 
material to be illuminated is positioned. 1n the 
preferred form of the apparatus, a nonreflective sur 
face is provided in the casing below the opening. An 
elongated light source is positioned below such sur 
face. A pair of angularly bent elongated light conduct 
ing members are positioned on opposite sides of the 
casing with one end of the members located adjacent 
to the light source and the other end extending up 
wardly at an angle toward the opening so that rays of 
light transmitted through the members intersect near 
the opening to obliquely illuminate the material on the 
slide. Other con?gurations of the apparatus are also 
disclosed. 

4 Claims, 5 Drawing ?gures 
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ILLUMINATION APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to an illumination 

apparatus and, more particularly, to an apparatus for il 
luminating a material on a transparent slide such as is 
used in slide agglutination tests. 

2. Description of the Prior Art 
Slide agglutination tests are employed in medical 

laboratories for the purpose of ascertaining the type of 
a person‘s blood. This is important in cases of blood 
transfusion where care is to be taken that the blood of 
the donor be of the type compatible with the blood of 
the patient who is to receive said blood as otherwise the 
transfusion might result in an unfavorable‘ reaction or 
even death of the patient. 
At the present time, such agglutination tests are 

being performed by placing slides carrying the blood 
blood typing serum mixture upon a frosted glass of a 
box-like viewer from which light is directed through the 
frosted glass against the slide and the contents thereof. 
The test is also sometimes performed by holding the 
slide over a regular incandescent light in such a manner 
that some of the rays of the light pass obliquely through 
the bottom of the slide. Still another method uses an 
opague slide, such as a plastic coated cardboard, which 
is illuminated from above by a regular incandescent 
light. All these methods suffer from the fact that the 
type of lighting does not provide good contrast between 
the agglutinated particles on the slide and the 
background material thereby making reading of weak 
agglutinations difficult. - 

SUMMARY OF THE INVENTION 

The principal object of the present invention is to 
provide an improved illumination apparatus for per 
forming slide agglutination tests'or the like. 
Another object of the invention is to provide a dark 

?eld type apparatus for illuminating agglutination reac 
tions ‘which allows the reactions to be easily read with 
the naked eye. 
According to the principal aspect of the present in 

vention, there is provided a dark?eld type illumination 
apparatus for performing slide agglutination tests or the 
like. The apparatus comprises an elongated casing hav 
ing an opening therein over which a transparent slide 
carrying the material to be illuminated is positioned. A 
nonre?etive surface is provided in the casing below the 
opening. An elongated light source is positioned below 
such surface. A pair of angularly bent elongated light 
conducting members are positioned on opposite sides 
of the casing with one end of the members located ad 
jacent to the light source and the other end extending 
upwardly at an angle so that rays of light transmitted 
through the members intersect near the opening to 
obliquely illuminate the material on the slide. 

In another embodiment of the invention, a re?ective 
surface is formed on each of the angularly bent light 
conducting members and is positioned to re?ect light 
from the source to the opening in the casing. In still a 
further embodiment, two light sources are provided 
which are positioned adjacent to the edges of two ?at 
angularly disposed light conducting members. In each 
embodiment, the apparatus is characterized by sim 
plicity in construction yet produces a dark?eld type il 
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2 
lumination over an elongated opening so that a plurali 
ty of agglutination reactions or the like can be viewed 
more accurately and easily than heretofore. 

' BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of a preferred form of 
the apparatus of the present invention with a blood typ 
ing slide mounted thereon; 

FIG. 2 is a somewhat enlarged transverse vertical 
sectional view taken along line 2-2 of FIG. 1; 

FIG. 3 is a vertical longitudinal sectional view taken 
along line 3-3 of FIG. 2; 

FIG. 4 is a transverse sectional view similar to FIG. 2 
showing a modi?ed from of the apparatus; and 

FIG. 5 is a transverse sectional view through a 
further embodiment of the apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawing in detail, wherein like 
reference characters designate like or corresponding 
parts throughout the various views, there is shown in 
FIGS. 1-3 the preferred embodiment of the apparatus 
of the present invention. In FIG. 1, an agglutination 
slide 10 is shown as supported on top of the illumina 
tion apparatus of the invention, generally designated 
12. The slide 10 is formed of a transparent material, 
preferably plastic, and is shaped to provide a plurality 
of circular depressed wells 14, four being shown by way 
of example only. The apparatus 12 is designed to pro 
vide a dark?eld type of illumination so that agglutina 
tion reactions occurring in the wells may be accurately 
and easily seen by the naked eye. 
More speci?cally, the apparatus 12 includes an elon 

gated casing 16 preferably in the form of a metal or 
plastic sheet which is bent to form a bottom 18 and a 
pair of sides 20 joined by curved comers 22. The sides 
20 extend toward each other at an acute angle with 
respect to the bottom 18. The longitudinally extending 
ends 24 of the sides 20 are spaced apart to provide an 
elongated longitudinally extending opening 26. The 
casing 16 is closed at its opposite ends by plates 27. 
The outer edges 28 of the slide 10 are turned 

downwardly to engage the upper surface of the sides 20 
of the casing 16 when the slide 10 is positioned over the 
opening 26. The wells 14 in the slide 10 are located 
along the center line of the slide and thus are posi 
tioned in the middle of the elongated opening 26. 
A generally ?at elongated support plate 30 is posi 

tioned on the bottom 18 of casing 16. An arcuate lon 
gitudinally extending channel 32 is formed in the upper 
surface of the support plate 30. This channel is posi 
tioned below the center line of the elongated opening 
26. Preferably, a single elongated tubular incandescent 
or ?uorescent lamp 34 is positioned in the channel 32. 
As best seen in FIG. 3, the lamp is provided with an 
elongated ?lament 36 which extends substantially the 
length of the casing 16 to thereby provide a continuous, 
elongated source of illumination for the apparatus. Al 
ternatively, the elongated source of illumination could 
be intermittent by providing a series of short ?lament 
lamps (not shown) positioned in the channel 32, one 
below each well 14 in the slide. A conductor 38 extends 
from one end of the light 34 through end plate 27 and 
terminates in a plug 40 which is adapted to be con 
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nected into a conventional household electrical outlet 
for supplying electrical current to the light to energize 
the same. 

A pair of elongated members 42 are positioned lon 
gitudinally within the casing 16 adjacent to the op 
posite sides 20. These members are formed of trans 
parent light conducting material such as Lucite or 
transparent vitreous silica. Each member is bent to an 
acute angle along it longitudinal extent to provide a 
base 44 and an upper plate 46 joined by a curved con 
necting section 48. The angularly bent members 42 are 
positioned within the casing so as to open toward each 
other. The bases 44 are supported by the plate 30 and 
their longitudinally extending end surfaces 50 are posi~ 
tioned adjacent to the light source 34. The upper plates 
44 of the members 42 extend upwardly at an angle such 
that their transverse planes, indicated by dotted lines 
52, intersect each other within the opening 26 and 
preferably at the bottom of the well 14. 
A generally ?at elongated element 54 lies on top of 

the bases 44 of members 42 and extends the length of 
the casing 16. The outer edges 56 of element 54 are 
tapered and extend into the hollow angular channels 
provided between the respective bases 44 and plates 46 
or members 42. An arcuate longitudinally extending 
channel 58 is formed in the bottom of element 54 
above the channel 32 in support plate 30 whereby the 
two channels provide a generally cylindrical cavity for 
the light source 34. 
The element 54 performs two functions. Flrst, it 

serves as a spacer between the members 42 to assure 
that the end surfaces 50 will be spaced slightly from the 
cylindrical surfaces of the source 34. In addition, the 
element 54 provides a nonre?ective surface 60 
disposed in the direction of the opening 26. This non 
re?ective surface may be provided by forming the ele 
ment from an opaque, preferably black, plastic. Alter 
n'atively, the element could be formed of a transparent 
or re?ective material but coated on its outer surface 
with a suitable nonre?ective layer. . 

Preferably the ends 24 of sides 20 of the casing over 
hang the ends 62 of the light conducting plates 46 to a 
sufficient distance such that an observer looking down 
into the opening 26 cannot see the ends 62. The bottom 
of the overhanging portions of the sides 20 are pro 
vided with a nonre?ective coating. Thus, there will be 
provided a nonre?ective background below the slide 

‘ 10. 

It can be appreciated that when the light source 34 is 
energized, an elongated beam of light will be trans 
mitted by the angularly bent members 42 so that light 
rays will be directed along the planes 52 to obliquely il 
luminate particles in the wells, 14 of the slide 10. It has 
been found that the oblique illumination with the black 
background provided by the apparatus 12 of the 
present invention produces an effective dark?eld type 
illumination so that agglutination reactions may be 
easily read by the naked eye. 

Referring now to FIG. 4 of the drawing, there is illus 
trated another embodiment of the apparatus which is 
almost identical to the apparatus 12 except that the 
connecting sections 48 of the light conducting mem 
bers 42 are machined along their outer edges as in~ 
dicated at 70 to provide a ?at surface which is essen 
tially perpendicular to the plane 52. The surface 70 is 
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coated with a suitable re?ecting material, such as alu 
minum paint, so that light rays emanating from the 
elongated light source 34 will be transmitted by the 
base 44 to the re?ecting surface 70, and re?ected 
therefrom along the plane 52 to the bottom of the well 
14 in the slide 10. ‘It is noted that in the embodiment 
disclosed in FIG. 4, the end surfaces 50 of the bases 44 
of members 42 have a convex con?guration to thereby 
act as a condenser for providing nearly parallel light 
rays from the source 34 to the re?ecting surface 70. 
However, the surfaces 50 could be ?at as shown in FIG. 
2, but with some sacri?ce in the intensity of the light 
that is transmitted to the slide 10. Likewise, the sur 
faces 50 on the members 42 in FIG. 2 could be convex, 
if desired. 

Referring now to FIG. 5, a further form of the inven 
tion is disclosed wherein two elongated light sources 34 
are provided along the opposite edges 22 of the casing 
16. Flat light conducting plates 46 are positioned 
between the sources 34 and the opening 26 within the 
casing over which the slide 10 is mounted. As in the 
other embodiments of the invention, the plates 46 are 
disposed at an angle so that their transverse planes 52 
will intersect at the bottom of the wells 14 in the slide 
10. 

It can be appreciated that by the present invention 
there is provided a simple and inexpensive apparatus 
for illuminating materials on transparent slides. By the 
use of an elongated light source and elongated light 
conducting materials, various substances may be 
viewed in a plurality of wells in an elongated trans 
parent slide with the light rays from the source obliq ue 
ly illuminating the substances which are easily visible to 
the naked eye due to the black background provided 
underneath the slide. Furthermore, while the invention 
has been described particularly in connection with the 
performance of slide agglutination tests, obviously the 
apparatus may be employed for illuminating other ob 

40 jects, such as immunoelectrophoresis plates, for ex 
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amina‘tion. 
Although several embodiments of the invention have 

been disclosed herein for purposes of illustration, it will 
be understood that various changes can be made in the 
form, details, arrangement and proportions of the vari 
ous parts in such embodiments without departing from 
the spirit and scope of the invention as de?ned by the 
appended claims. 
What is claimed is: 
1. An apparatus for illuminating a material on a 

transparent slide comprising: 
an elongated casing having an opening therein ex 

tending longitudinally of the casing, said casing 
being adapted to support said slide over said open 
mg; 

means providing an elongated source of illumination 
extending longitudinally within said casing remote 
from and below said opening; 

means in said casing between said opening and said 
source providing a nonre?ective surface disposed 
in the direction of said opening; 

a pair of elongated transparent light conducting 
plates extending longitudinally within said casing 
on opposite sides of said opening, said plates ex 
tending upwardly at an angle toward said opening 
such that the planes in which said plates lie inter 
sect near said opening; 
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means for transmitting illumination from said source 
to said plates in the direction of said planes so that 
illumination transmitted by said plates will inter 
sect near said opening to illuminate material on 
said slide when positioned on said casing over said 
opening, said illumination transmitting means in 
cluding an integral, base on each of the plates ex 
tending below said nonre?ective surface adjacent 
said source, and the longitudinally extending end 
surface of the base of each of said plates adjacent 
to said source being of convex con?guration. 

2. An apparatus as set forth in claim 1 wherein: 
said illumination transmitting means includes a 

re?ective surface on each of said plates extending 
the length thereof and arranged to re?ect illumina 
tion from said source toward said opening. 

3. An apparatus as set forth in claim 1 wherein: 
the base of each plate is joined to the remainder of 

the plate by a longitudinally extending curved con 
necting section capable of bending light rays from 
said source of illumination toward said opening. 

4. An apparatus for illuminating a material on a 
transparent slide comprising: 

an elongated casing having an opening therein ex 
tending longitudinally of the casing, said casing 
being adapted to support said slide over said open 
ing; 
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means providing an elongated source of illumination 
extending longitudinally within said casing remote 
from and below said opening; 

a pair of elongated transparent light conducting 
members extending longitudinally within said cas~ 
ing along opposite sides thereof; 

each said member being bent to an angle along its 
longitudinal extent to provide a base and an upper 
plate joined by a curved connecting section, said 
angularly bent members opening toward each 
other; 

the longitudinally extending end surface of each base 
being positioned adjacent to said source; 

an elongated spacer element extending longitu 
dinally within said casing above said source with its 
edges extending into the hollow angular channels 
formed by said angularly bent members, the upper 
surface of said element lying below said opening 
and being non-re?ective; and 

the planes in which said upper plates lie intersecting 
near said opening whereby light rays from said 
source of illumination will be bent by said mem 
bers and will intersect near said opening to illu 
minate material on said slide when positioned on 
said casing over said opening. 

* * * * * 


