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My inveration relates to illuminating appa 
ratus, and particularly to apparatus for use in 
the exarnination and comparison of materials, 
Such as paper, cloth, irataglio printing plates, and 
the like, hawing a surface texture which - may 
Or may not have a directional characteristic. 
The principal objects of the present inven 

tion are to provide illuminating apparatus where 
by the Surface texture of materials may be 
studied under light directed thereon at selected 
different angles of incidence, and to provide 
illuminating apparatus for such study which 
When used With materials having a one direc 
tional texture or finish shall permit the illumi 
nation to be applied perpendicularly to the di 
rectional characteristic of the surface being ex 
amined. 
'Other objects of the invention are to provide 

an illuminating device in accordance with either 
Or both of the above stated objects which shall 
produce a concentrated, high intensity bean of 
light, preferably of knife edge form, and which 
Shall permit the angle of incidence of the bearn 
of light upon the Surface illuminated thereby to 
be readily warried from an angle at which the 
beam Shall be parallel to and grazing the Sur 
face to be examined, i. e. a 90° angle of inci 
dence, to an angle approaching zero incidence; 
to prOWide a Surface illurndnator of the class de 
SCribed which may be conveniently adapted for 
use in COnjunction with existing types of micro• 
SCOpeS, the illuminator to be preferably of such 
design that the microscope can be used in either 
the wertical or the horizontal position, and to be 
SO 8arranged that the illuminator may be used in 
conjunction with transmitted illumination; to 
prOWide a Wariable angle surface illumdnator of 
the claSS described which is so arranged that the 
Optical center of the light beam produced by the 
illuminator Shall interSect the optical axis of the 
micrOScope, preferably at a single point; such as 
the top Surface of the object or sample being ex 
amined by the microscope, for all possible angles 
of incidence of the illuminating bearn; to pro 
Wide a wariable angle surface illuminator of Such 
design that the intensity of the light on the Sur 
face being examined shall, under all possible an 
gles of incidence, be sufficiently high to permit; 
the taking of photomicrographs with relatively 
Short exposures; to provide an instrument and 
method by means of which it is possible to meaS 
ure the relative depth of the roughness of the 
Surface texture of a material by comparing the 
degrees of incidence of the light with which the 
hills and walleys of material are evenly illumi-- 

(C. 88-40) 
nated and the distance between Such hills and 
walleys by the use of a micrometer Scale in the 
eye piece of the microScope; to proWide an in 
prowed apparatus for holdng a Sample of mate 
rial in position upon a microscope So aS to make 
possible the most effective utilization of an illu 
minator in accordance with the previously stated 
objects; and generally, to prowide an improWed 
illuminator particularly adapted for use in con 
junction with microscopes. ~ 
'These and other objects of my invention will 

be · made more apparent by reference to tne ac 
companying specification and the drawings, 
wherein 

Figure 1 is a perspective wiew of a microscope 
equipped with an illuminator in accordance with 

| my invention; 
Figure 2 is a schematic wiew showing the op 

tical system of the illuminator and microscope 
illustrated more completely in Figure 1; 

Figure 3 is a, plan wiew of the illumiraator and 
the stage of the microscope illustrated in Fig 
ure 1; 

Figure 4 is an elevational wiew similar to Fig 
ure 8; 

Figure 5 is an enlarged fragmentary wiew 
showing the features of the kndfe edge da 
phragm forming a part of the illuminator illus 
trated more conpletely in Figures 3 and 4; 

Rigure 6 is a plara Wiew of the Specimen holder 
used in conjunction with the illuminator of my 
inWentiora; and · 

Figure 7 is an elevational wiew of the speci 
mera holder shown in Rigure 6. 
The illuniraator of the present inveration, as 

has been mentioned previously, is intended par 
ticularly for use in conjunction with a micro 
Scope, and is shown as applied to such an instru 
ment in the drawings. The particular micro 
Scope illustrated in Figure 1 includes a heavy U 
shaped base l of the conventional type upon 
which the tube 3 of the instrument; and the stage 
5 are pivotally Supported as an integral unit, 
in order that the instrument may be used in 
either the horizontal or the vertical position. A 
reflector l of conventional type is adjustably sup 
pOrted beneath the stage 5. The stage is of the 
uSual platform type and comprises a rectangu 
lar metalific plate hawing a suitable opening 8 
therein for admitting light from the reflector T 
to the Sample. 

The illuminator 9, as is illustrated particularly 
in figures 1, 8, and 4, includes an elongated light; 
tube dl preferably formed of sheet meta. A 
generally cylindrical lamp housing !3 is arranged 
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that beam may be directed upon the sample un 
der obserWation at any predetermined angle of 
incidence. Through this arrangement, it is "poS 
sible to make measurements of the relative di 
mensloras of the texture or surface of a Sample, 
and the dewice haS prowen in actual practice a 
moSt Waluable adjunct to the art of microscopy. 
The illuminator of my invention can be readily 

applied to existing forms of microscopes, and 
when so applied may be conveniently adjusted 
SO that the optlcal center of the illuminating 
beam will at all times intersect; the optical axls 
of the microscope, ', if desired, at, a fixed point, 
which point is preferably but not necessarily the 
Surface of the Sample under observation. The 
improwed illuminator of my invention is capable 
of producing Sufificlent illumination under all 
angles of incidence to permit the taking of photo 
micrographs with relatively short exposures. 
further, Since the illundnator is entirely sup 

ported upon the stage of the microscope with 
which it is used, the microscope may be used in 
either the vertical or the horizontal position. The 
design of the illuminator of my invention is such 
that it may be used in conjunction with 1llum1|- 
nation by transmitted light. As mentioned pre 
viously, the illuminator of my invention greatly 
extends the useful range of a microscope as a 
measuring instrument. 
Warious modiffications may be made in illumi 

nators embodying the principles which I have 
herein disclosed. It is my intentlon, therefore, 
that the accompanying cladms shall be accorded 
the broadest reasonable construction consistent 
with the state of the art. 

1 claim the following , a ny invention: 
1. In combination, a ndcroscope having a stage, 

and a Wariable angle · 1lluminator' for illuninat 
ing the surface of objects politioned upon sadd 
stage, Sadd illuminator including ? light; tube, a 
source of illumination and a lens cooperating 
with said light tube to produce a concentrated 
bean of light, a frame, means rigidly attaching 
said frame to sadd stage, and plwot means sup 
porting 8add light tube on sald frame for rotation 
about an ads which intersects, and which extends 
generally transwerely to, the ads of 8add light; 
beam, sadd pfwot means being so positioned rela 
tive to sadd light; tube ' and sadd frame that the 
axis of said ight beam will at all times intersect 
the ads of rotation of add light tube and bearn 
at a fixed point. 

2. In combinatlon, a microscope hawing a stage, 
and a wariable angle illuminator for illuminating 
the surface of objects positdoned upon sadd stage, 
sadd illuminator including a light tube, a source 
of illumination and a lens cooperating with sadd` 
light; tube to produce a concentrated beam of ? 
light, a frame which includes an adjustable claump 
by which 8add frame is adjustably aftbºxed to , the 
stage of sadd microscope, and pivot means sup 

3 
porting sadd light tube on sadd frame for rota 
tion about an aXds which interSects, and which 
extends generally transwerSely to, the axls of said 
light beam, .sadd pivot Support means being so 
positioned relative to Sald light tube and Sadd 
frame that the axis of Sadd light beam will at all 
times interSect the axis of rotation of Said light 
tube and beam at a fixed point intermediate the 
microscope objective and said stage, which point 

'' may be adjusted by means of Said adjustable 
clamp to coincide with the optical axds of said 
microscope. ~ 

3. In combination, a microscope having a gen 
erally fiat stage, and a wariable angle illuminator 
for illuminating the Surface of objects positioned 
upon said stage, Said illuminator including a light 
tube, a source of illumination, and a lens both 
dispOSed within Said light; tube and cooperating 
therewitha to produce a concentrated beam of 
light, a frame prowided with a clamp by which 
said frame is adjustably affixed to the stage of 
said microscope," means pivotally Supporting Sald 
light tube on Said frame for rotation about an 
axis which intersects, and which extends Sub 
stantially at right angles to, the axis of Sadd light 
bearm, said support means and said frame being 
so arranged that the axds of said light bean will 
at all times intersect the axis of rotation of said 
light tube and beam at a fixed point, the physical 
proportions of said frame and clamp and the 
physical proportions and optical constants of Sadd 
illuminating means being such that said point 
of intersection of the axds of said light beam. and 
said axis of rotation may be adjusted by adjust 
ment of said clamp to interSect the optical axis "" 
of said microscope at a point coincident with the 
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upper surface of a Sample located upOna Sald Stage, · 
sadd support means permitting said light tube to 
be rotated So that the angle of incidence of sald 
beam relative to the plane of said stage nay be 
warried from 90° to a relatively Small angle, and a 
cooperating scale and indicator means, one of 
which is Supported upon said frame and the other 
of which is rotatable with Sadd light; tube for 
indicating the angle of . incidence of said beam. 

4. A variable angle illuminator for a micro?, 
scope comprising a light tube, a source of illund 
nation and lens means cooperating with sadd light 
tube to produce a concentrated beam of light, a 
frame structure including an adjustable clamp by 
which said frame structure is.adjustably affixed to 
the stage of the mdcroscope with which said illu 
minator is used, and means piwotally supporting 
said light'' tube on said frame for rotation about 
an ads extending generally transwerSely to the 
axis of sadd light bean, Sadd Support means belng 
so positioned relative to Said light tube and said 
frame that the axis of said light beam means will 
at all times intersect, the axds of rotation of sadd 
light; tube at a fixed point. ~ 
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