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INTRODUCTION

The earliest use of the principles of optical projection 
is obscure but the original application of these principles 
to the projection of true images is commonly attributed 
to Baptista Porta, 1558, who used the “camera ob- 
scura," which consisted in nothing more than a dark 
room with an aperture in one wall, in which a lens was 
placed. By this means images of objects on the out
side, illuminated by sunlight, could be formed on the 
opposite wall. There are several incomplete descrip
tions of similar devices antedating Porta's, the earliest 
probably from the eleventh century. Kepler, following 
Porta, produced erect images of persons by the use of 
two biconvex lenses. The next important development 
came with the invention of the “magic lantern," and 
the projection of translucent slides. This device was 
first completely described by Athanasius Kir cher in his 
Ars Magna Lucis et Umbrae, 1646. The material for 
this description was borrowed, it appears, from many 
different sources, but Kircher's demonstrations must 
have been startling, if we may judge from the name 
applied to his device.

The basic principles being known, it remained to 
improve the methods. The most important improve
ments were made only recently, with the new develop
ments in the science of lighting and in the construction 
of lenses. The carbon-arc light and very recently the 
incandescent filament lamp were such decided improve
ments as to render obsolete all preceding sources of 
light, daylight excepted. With lenses now available, 
images can be obtained hardly differing in noticeable 
detail from that of the object projected.

Although the projection of objects by reflected light 
(opaque, reflected, or episcopic projection) has applica
tions quite beyond the scope of projection by trans
mitted light (translucent or diascopic projection), the 
latter has progressed much farther, due to the ease with 
which it may be performed as compared with the 
difficulties apparently inherent in episcopic projection. 
These difficulties may be fairly successfully and quite

simply overcome, as will be shown in the following. 
According to Rothberger, the use of episcopic projection 
methods for class demonstration in medical teaching 
began about fifty years ago with S. Strieker, at that 
time director of the Institute of Pathology at the 
University of Vienna, who not only first applied such 
methods to this purpose, but also invented the projec
tion microscope. The uses of optical projection in 
teaching are discussed in an article by Dr. Carl Jacobj 
of Tübingen,1 but this does not enter sufficiently into 
the details of the projection of demonstration experi
ments.

The devices on the market designed to make use of 
episcopic methods generally have a number of serious 
disadvantages. Even with the larger projectors, 
which are designed to accommodate fairly bulky 
objects, the experiments must usually be adapted to the 
capacity of the projection apparatus; the working space 
is limited; it is usually not feasible to maintain a suitable 
temperature; the devices are generally cumbersome and 
always quite expensive. As a matter of fact, as was 
demonstrated to us about two years ago by Mr. 
Benedict Siaulis of the University of Lithuania, epis
copic projection does not require complicated and bulky 
machinery and can be performed quite satisfactorily 
with no more apparatus than a strong light and a good 
lens. The results of Mr. Siaulis' demonstration were 
so promising that since then the procedure has been 
elaborated and adapted to a variety of experiments 
which in this manner have been projected for class 
demonstration. This makes it possible to demonstrate 
to large groups in magnified form what otherwise can be 
shown only imperfectly to small groups.

PRINCIPLES OF PROJECTION

Once the few principles concerned in the projection of 
diffusely reflected light are understood, innumerable 
practical applications may be made. The method in

1 Methods and Problems of Medical Education, Sixth Series, pp. 257- 
264, Rockefeller Foundation. New York, 1027.


