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This invention relates to an attachment for 
microscopes or refractometers, particularly useful 
in bacteriological research. 

It is an object of the invention to provide appa 
ratus for maintaining the culture under observa 
tion, when in the microscope or refractometer at 
a predetermined uniform temperature. 
Another object of the invention is to provide 

a Small but efficient apparatus for heating and 
circulating fluids. 
The invention possesses other objects and fea 

tures of advantage, some of which, together with 
the foregoing, will be specifically Set forth in the 
specification hereunto annexed. . It is to be un 
derstood that the invention is not to be inited 
to the particular Species thereof shown and de 
scribed as various other embodiments thereof 
may be employed within the scope of the ap 
pended claim. 

Referring to the drawing: - 
Figure 1 is a view, partly in perspective, partly 

in front elevation and partly in Vertical section, 
showing the apparatus of my invention connected 
for use with a refractometer. 

Figure 2 is a perspective view of the heat radi 
ator. 

Figure 3 is a bottom elevational view looking 
upwardly into the pump casing. The plane in 
which the view is taken is indicated by the line 
3-3 of Figure 1. 
There are, as is generally known, certain types 

of bacteria, which attain their greatest activity 
only in temperatures which approach that of the 
human body and are therefore considerably above 
the usual temperature of the laboratory. In or 
der to provide the temperature best suited to the 
particular organism, so that it may be studied 
under the most favorable conditions, it is ob 
viously not economical to heat the entire labora 
tory to the temperature desired as this might 
adversely affect other observations or experi 
ments being simultaneously carried on. The so 
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lution therefore, is to apply local heat to the 
specimen and this has been done before in sev 
eral different ways. One of the most widely used 
of these methods is to provide a hollow metal 
shell, which is placed on the slide rest of the 
microScope or refractometer, through which 
warm water may be circulated. The slide bearing 
the Specimen to be studied is placed on this shell 
and the heat radiated from the circulating water 
will keep the specimen warm. This heat however, 
is not sufficiently uniform to insure the best re 
sults for the reason that the warm water is 
usually obtained from the hot water mains of the 

(C1, 88-40) 
building and as the flow of water through the 
Shell depends on the pressure of the mains, con 
siderable fluctuation of flow occurs as more or 
less Water is drawn from the mains in other parts 
of the building. These variations in flow will ob 
viously affect the temperature with the result 
that constant vigilance is necessary to maintain 
the Specimen at the desired degree of heat. 

In addition to the above there is another un 
desirable feature connected with the use of water 
from the building mains to heat the specimen 
and that is that scale or other sediment may find 
its way into the shell or the conduits connected 
thereto and clog them thereby preventing the 
free flow of Water therethrough. 

I have provided apparatus by means of which 
a quantity of water at a constant temperature 
and volume may be circulated through a heat 
radiator adapted to be mounted on the micro 
Scope or refractometer and I have also provided 
in this apparatus an improved radiator and a 
simple and efficient means for circulating the 
Water. 

In detail, I provide a heat radiator, shown in 
detail in Figure 2, comprising a hollow rectangul 
lar shell 4 composed of glass, Celluloid or other 
transparent material, which is adapted to be 
placed on the slide support 6 of the microscope 7 
and held in place thereon by the usual spring 
clips 8, and between the upper surface of the 
radiator and the clips may be placed the slide 9 
carrying the specimen to be observed. The radi 
ator is composed of transparent material so that, 
if desired, light may be directed upwardly 
through both the radiator and slide by the mirror 
reflector . 
and at each end of, the radiator, to each of which 
is connected a rubber conduit f3. 
A heater is provided which may be a conven 

tional electric plate 14, having a heating element 
5, therein which is connected by a cord 6 to a 

Source of current. The connector plug fT has 

Hollow nipples 2 are attached to, 

O 

5 

20 

25 

30 

35 

40 

therein a rheostat adjustable by means of the 
knob 8 so that the current flowing through the 
heating element 5 may be controlled to govera 
the temperature radiated by the plate. On the 
plate is disposed a vessel if 9, preferably com 
posed of glass or other such material, containing 
a quantity of Water 2 f. m 
A pump is provided, immersed in the water in 

the vessel 9, by means of which the water may 
be circulated through the heat radiator 4. The 
pump comprises a substantially rectangular base 
plate 22 having at each corner thereof a rubber 
foot 23 which spaces the plate from the bottom 
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of the vessel i? 9 as shown in Figure 1. A pump 
housing 24 is provided with a recess which, when 
the housing is attached to the base plate by the 
Screws 26, forms a chamber 2. Mounted for 
rotation with the shaft 28, and positioned con 
centrically with the axis of the chamber, is a 
vained runner 29 which is driven by a miniature 
induction motor 3 Supported above the housing . 
24 by the posts 32. As is shown in Figure 3, the 
chamber 27 has a recess 33 therein into which 
opens the lower end of a discharge conduit 34 
which is soldered or otherwise Secured to the 
housing and the upper end of which is connected 
to one of the rubber conduits 3. The other or 
return conduit 3 is attached to a U-shaped pipe 
36 which inay be hung over the rim of the vessel 
9 to discharge the Water fioWirag therein into the 

Vesse. The Water in the Wessel is admitted into 
the pump charaber through a suction inlet pro 
vided in the base plate which congprises an sper 
ture 3 located concentrically with the axis of 
rotation of the runner 29, and provided with a 
marginal flange 33 which projects upwardly into 
the chamber. As will be seen in Figure the 
Vanes of the runner are cut away to clear this 
flange. The provision of the fange about the 
Suction aperture effects a raterial reduction in 
the 'slippage' of the pump since it prevents 
Water in the lower part of the chamber from flow 
ing out of the chamber through the suction aper 
ture, 

2,228,906 
When the pump is running, the water drawn 

into the pump chamber will be forced by the 
vaned runner out through the discharge conduit 
into one of the rubber conduits f3, through the 
heat manifold 4, back through the other rubber 
conduit 3, and into the vessel 9 through the 
pipe 36. The temperature of the water may be 
very accurately controlled by adjusting the rheo 
stat f to govern the amount of current flowing 
through the heater 5. 

It is apparent that the apparatus just described 
is capable of perforning functions about the 
laboratory other than that just described. By dis 
pensing with the heat radiator 4 the pump may 
be used to add or withdraw fuids to or from con 
tainers, and by removing the pump from the ves 
sel 5 the pump may be used as a pressure blower, 
for aeration or the like, or as a vacuum pump. 

clair: 
Art attachment ior use with a microscope, a 

relatively thin Enarroty hollow rectangular shell 
having parallel upper and lower walls adapted 
to fit within and be held by the slide support of 
the raicroscope, said shell formed in one piece 
and of transparent material, and nippies at op 
posite ends of said shel to permit of the passage 
of fluid through said shell. 

LLOYD R. Bow EN. 
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