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ANTI-ROLL DEVICE 
James B. McCormick, La Grange, Ill., assignor, by mesne 

assignments, to Ames Atomium, Inc., Billerica, Mass, 
a corporation of Massachusetts 

Filed Mar. 1, 1962, Ser. No. 176,75. 
7 Claims. (Cl. 83-169) 

This invention relates principally to the preparation of 
tissue Sections for microscopic examination and, more 
particularly, to an improved method of slicing such a sec 
tion from a tissue specimen. 
The invention also relates to a device particularly 

adapted to carry out the improved method. 
In order to microscopically examine an organic speci 

men. Such as, for example, a tissue specimen obtained 
through a biopsy or the like, it is necessary to prepare 
thin slices of the specimen, these slices being known as 
sections. The sections have a thickness range from about 
2 to 25 microns and are sliced from the specimen by 
means of a microtome instrument which conventionally 
includes a movable carrier, on which the specimen is 
mounted, and a stationary knife blade disposed adjacent 
the path of movement of the carrier. The carrier is re 
ciprocated past the knife as well as advanced toward the 
knife, by means of a crank, and a section is sliced from 
the specimen by the knife during a portion of the move 
ment of the carrier. 
As the section is sliced from the specimen and moves 

away from the cutting edge of the knife, it frequently curls 
or rolls into a cylinder, a condition which renders it un 
suitable for mounting in slides or the like. While a curled 
section can occasionally be straightened and used, it gen 
erally breaks when an attempt is made to uncurl it be 
cause of its thinness and consequent low strength. As a 
general rule, therefore, a section which has curled is un 
usable. 
The curling of a section generally results from improper 

preparation of the specimen or improper adjustment of 
the instrument, but both of these factors are so critical 
that the slicing of a section in which curling does not occur 
generally requires the services of a technician of con 
siderable experience. For a technician of modest train 
ing, the proper slicing of a section is approached on a 
trial and error basis, with consequent expense of both 
time and effort. In surgical pathology, however, where 
a patient is frequently maintained under anesthetic on the 
operating table pending the results of the microscopic 
examination, a time-consuming method of preparing the 
section cannot be tolerated. 
One common solution to the rolling of the section con 

cerns the use of a soft brush to assist the section as it 
leaves the knife. However, this technique requires a very 
delicate touch on the part of the technician and is gen 
erally not at all satisfactory in routine use. 

Accordingly, the principal object of the present inven 
tion is to provide an improved method of slicing a thin 
section from a specimen. 
An additional object of the invention to provide a de 

vice which will slice a section from a specimen without 
curling of the section. 

Other objects and advantages of the invention will be 
come apparent with reference to the following descrip 
tion and accompanying drawings in which: 
FIGURE 1 is an isometric view of a microtome pro 

vided with means for accomplishing the method of the 
present invention; 
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FIGURE 2 is a fragmentary elevational view of the 
specimen carrier of the microtome as viewed in the direc 
tion of the arrows 2-2 of FIGURE 1; and 
FIGURES3 and 4 are diagrammatic views showing the 

carrier of FIGURE 2, partially in section, as it moves the 
specimen into engagement with the knife of the micro 
tome. 
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While it is recognized that the preparation of the sec 

tions, particularly tissue sections, generally involves a 
detailed procedure which includes such steps as the 
preparation of the specimen, and the mounting of the 
specimen on the microtome, etc., the present invention is 
directed principally to that step in which the section is 
sliced from the specimen. In accordance with the method 
of the invention (see FIGS. 3 and 4), a stream of gaseous 
fluid is directed toward the section as it is formed so as 
to urge it against the face of the knife and thereby prevent 
its curling. Preferably, the gaseous fluid is directed across 
the surface of the specimen toward that edge of the 
specimen which is the first to be contacted by the knife 
so that the stream of fluid will engage each portion of 
the section immediately upon its being formed, the section 
thereby having no opportunity to curl. 
While it is possible in carrying out the method of the 

invention to direct the gaseous fluid in a direction normal 
to the specimen, it is preferable to direct it at an acute 
angle to the surface of the specimen, the fluid thereby 
flowing across the specimen toward the cutting edge of 
the knife. In this regard, an angle of 45 degrees provides 
suitable results. When the knife is slicing the section 
from the specimen, therefore, the fluid will flow across 
the outer face of the knife and will flatten the Section 
against the face of the knife. 

Also, it is found preferable to use a fluid below am 
bient temperature, especially when the specimen is frozen, 
and air from the cold well of a cryostat has been found 
to be satisfactory for this purpose. 
The device provided for carrying out the above-method 

is illustrated generally in FIGURE 1 and comprises a 
microtome 11 which includes a generally rectangular 
base 13, on the rearward portion of which is carried a 
box-like housing 15 having an elongated vertically dis 
posed opening 17 in its forward wall through which a 
specimen carrier 19 projects outwardly. The carrier is 
connected to an operating mechanism (not shown) en 
closed by the housing 15 which raises and lowers the 
carrier and advances it forwardly when a handle 21, 
rotatably mounted on a side of the housing, is turned 
manually. 
The carrier 19 comprises a generally cylindrical shaft 23 

bored axially into its forward face to provide a cavity 25 
within which a specimen 27, embedded in the forward face 
of a rectangular paraffin block 29, is carried. The block 
29 is of such a size that the specimen projects outwardly 
of the cavity 25 in overhanging relation to a knife blade 
31, hereinafter described, and is maintained within the 
cavity by a clamping plate 33 urged against the upper Sur 
face of the paraffin block 29 by an adjustable screw 35. 
A knife support 37 is carried in a guideway 39 on the 

forward portion of the base 13 so as to be movable in 
the guideway to an out of the way position as, for ex 
ample, when the knife blade 31 is to be replaced or 
cleaned. The blade 31 is carried at the upper end of the 
support 37 and is secured in place by set screws 41 which 
permit the blade to be adjusted to various angles rela 
tive to the vertical as the occasion may demand. 

In order to carry out the method of the present inven 
tion, a nozzle 43 is secured to the upper surface of the 
carrier shaft 23 by means of a clip 45, and is connected 
by a flexible hose 47 to a supply of gaseous fluid as, for 
example, a compressor in communication with the cold 
well of a cryostat. The nozzle 43 is positioned so that 
it will direct a jet of fluid toward the face of the speci 
men at an angle of approximately 45 degrees and, to en 
sure that its disposition will remain relatively fixed, pref 
erably includes a neck 49 formed of a flexible metal tubing. 
As can be seen best in FIGURES 3 and 4, the fluid is 

directed toward the surface of the specimen and, as the 
carrier is lowered so as to bring the specimen into engage 
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ment with the knife blade 31, is deflected by the specimen 
and flows downwardly along the forward face of the 
blade. As the section is being formed (FIG. 4), the 
flow of fluid urges the section against the face of the 
blade and prevents the section from curling. 
While the preferred form of the device for effecting 

the method has been shown in the form of a microtome 
having a nozzle 43 mounted on the carrier so as to travel 
with the carrier, as it is raised and lowered, it should be 
apparent that the method could be effected by mounting 
the nozzle on other portions of the microtome such as, 
for example, on the knife support 37. In the latter in 
stance, of course, the nozzle would remain stationary dur 
ing the operation of the device. 
While various features of the invention have been 

shown and described, it should be apparent that various 
modifications may be made therein without departing from 
the scope of the invention as set forth in the following 
claims. 
What is claimed is: 
i. The method of providing a thin section of a speci 

men for use in microscopic examination, which method 
includes the step of slicing a generally planar uniform 
thin Section from a surface of the specimen by means of 
a knife while directing a stream of gaseous fluid toward 
that edge of the specimen which is the first to be con 
tacted by the knife so. as to urge the section against the 
face of the knife as the section is being formed and there 
by minimize curling thereof. 

2. The method of providing a thin section of a speci 
men for use in microscopic examination, which method 
includes the step of slicing the section from a surface of 
the specimen by means of a knife while directing a stream 
of gaseous fluid having a temperature less than ambient 
toward that edge of the specimen which is the first to be 
contacted by the knife, said fluid being directed at an angle 
acute to the Surface of the specimen and in a direction 
which will urge the section against the face of the knife 
as the Section is being formed so as to thereby minimize 
curling thereof. 

3. The method of providing a thin section of a speci 
men for use in microscopic examination, which method 
includes the step of slicing the section from a surface of 
the specimen by means of a knife while directing a stream 
of gaseous fluid having a temperature less than ambient 
toward that edge of the specimen which is the first to be 
contacted by the knife, said fluid being directed at an 
angle of approximately 45 degrees to the surface of the 
specimen in a direction which will urge the section against 
the face of the knife as the section is being formed so as 
to thereby minimize curling thereof. 

4. In combination, a microtome including a specimen 
carrier and a knife adjacent said carrier adapted to slice 
Sections from the Surface of the specimen incident to pre 
determined relative reciprocal movement between said 
carrier and knife, fluid-dispensing means connected to a 
Source of gaseous fluid under pressure, and means for 
mounting Said fluid-dispensing means so as to cause it to 
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4. 
direct a stream of gaseous fluid toward that edge of the 
specimen which is the first to be contacted by the knife 
So as to cause the stream to flow over the section and 
urge the Section against the face of the knife as the sec 
tion is being formed, thereby overcoming the tendency 
of the section to curl. 

5. In combination, a microtome including a specimen 
carrier and a knife adjacent said carrier adapted to slice 
Sections from the surface of the specimen carried thereby 
incident to predetermined relative movement between said 
carrier and knife, fluid-dispensing means, means for 
mounting said fluid dispensing means so as to direct a 
stream of gaseous fluid toward that edge of the specimen 
which is the first to be contacted by the knife, said fluid 
being directed by said fluid-dispensing means at an angle 
acute to the Surface of the specimen and in a direction 
which will urge the section against the face of the knife 
While the section is being formed to thereby minimize 
Curling thereof, and means connecting said nozzle to a 
Supply of gaseous fluid having a temperature less than 
ambient. 

6. In combination, a microtome including a specimen 
carrier and a knife adjacent said carrier adapted to slice 
Sections from the surface of the specimen carried thereby 
incident to predetermined relative movement between said 
carrier and knife, a fluid-dispensing nozzle, means for 
mounting said nozzle so as to direct a stream of gaseous 
fluid toward that edge of the surface of the specimen 
which is the first to be contacted by the knife, said fluid 
being directed at an angle of approximately 45 degrees to 
the Surface of the specimen and in a direction which will 
urge the Section against the face of the knife while the 
Section is being formed, and means connecting said noz 
zle to a Supply of air having a temperature less than am 
bient. 

7. In combination, a microtome including a specimen 
carrier and a knife adjacent said carrier adapted to slice 
Sections from the surface of the specimen when said car 
Tier is moved relative to the edge of said knife, a fluid 
dispensing nozzle, means for mounting said nozzle on 
said carrier So as to direct a stream of fluid dispensed 
therefrom toward that edge of the surface of the specimen 
which is the first to be contacted by the knife, said fluid 
thereby flowing across the face of the specimen toward 
Said edge while said section is being formed, and means 
connecting Said nozzle to a supply of air under a pressure 
greater than atmospheric and of a temperature less than 
ambient. 
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