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57 ABSTRACT 
A machine designed to automatically perform the 
sharpening of microtome blades in two sequences: 
roughing, then finishing, without requiring the turning 
over of the blade. The machine is further character 
ized by the fact that the blade oscillates vertically in 
order to bring its edge into alternate contact with two 
superposed grinding wheels, with the oscillating mo 
tion of the blade accompanied by a reciprocal, trans 
verse motion parallel to its cutting edge, and further 
with an in place, transverse vibrating motion of the blade. 

12 Claims, 12 Drawing Figures 
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3.895,462 

MCROTOME-BADE SHARPENING MACHINE 

DESCRIPTION OF A PREFERRED EMBODMENT 
OF THE INVENTION 

The present invention relates to a machine designed 
to automatically sharpen microtome blades. 
The clifficulty in perfectly sharpening microtome 

blicles is well known, and is frequently the reason for 
an excussive number of imperfect cross-sections that 
are difficult to inspect by practical means. 

It is also known that sharpening is an unpleasant, long 
and teclious work. which is very frequently left to un 
skilled or improperly trained lahor. 

Finally, microtone blacle sharpening techniques, al 
ready treated quite lowly in the mechanical industries, 
had made little progress with respect to the precise 
forming of blade cross-sections useful in the histologi 
cal field. 
The object of the invention is to automate a micro 

tone hilade grinding machine that incorporates ad 
vanced techniques for forming precise cutting angles 
on the hlicle. 
The machine of this invention is characterized by the 

fict that it (btains the sharpening of hoth faces of the 
blicle cutting edge without requiring its turning over. 
For this purpose, the blade is caused to scillate verti 
cally So that its edge comes alternatively in contact with 
twk Superposed abrasive-fitted sharpening rolls or 
grinding wheels. This sharpening clevelops successively 
in tw () Sectences, one for the roughing and the other 
for the finishing (operation, without changing the vari 
(us adjustments of position. Moreover, another charac 
teristic (if the machine consists in the fact that the verti 
cal (scillating motion of the hilade is accompanied by 
an alternating or reciprocating motion ()f translation 
parallel to the cutting edge of the hilade and further by 
a Vihr. try motin in place in the same genertl sense 
is the transverse motion. 

ln trier to) (htain these motions of the hilade, the mil 
chine comprises a h;se, a first lower carriage support 
ing : Second, upper carriage (in which a blade holder 
is mounted, and a grinding wheel support and transfer 
assembly. By a rectilinear forward displacement ad 
justable in amplitude and position, the lower carrier en 
sures the feeding of the hilade in contact with the sharp 
ening rolls and by rearward, retractic)n at the end of the 
sequence. withdraws the blades from the sharpening 
position. The upper carrier ensures, by a displacement 
perpendicular to the preceding motion, the aforesid 
reciprocating, transverse niction (f the blade. The 
hilade holder ensures, hy a vertical oscillating notion 
hout a transverse axis, the successive passage of the 

edge fices in contact with the upper roll, then with the 
tower roll. The grinding wheel Support and transfer as 

5 

2. 

3) 

35 

45 

semhly ensures, by a 180° rotation of the transfer 
means, the successive presentation in working position 
hefore the blade of the roughing rolls, then of the fin 
ishing rolls. 

he accompanying drawings show, by way of exam 
ple, but not intenced to he by way of limitation, a pre 
ferred enhodiment of the machine constructed in c 
cordince with the present inventityn. 

FIG. is a diagrammatic elevation view of the mid 
chine of the present invention. 
FIG. 2 is a plan view of FIG. I. 
FIG. 3 show's diagrammatically the hilade edge posi 

tions cluring rough and finishing grincing operations, 

f) 
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FIG. 4 is a sectional view of a portion of the grinding 

wheel driving system and the transfer means; 
FIG. S is a sectional view taken along line V-V of 

FIG - 
FIG. 6 represents the detail of one of the drive pin 

ions for the grindling wheels; 
FIG. 7 shows the detail of the grinding wheel transfer 

mens and a ratchet drive assembly for same; and the 
lower carriage advancing and retracting rack; 
FIG. 8 represents a plan view of the upper carriage 

reciprocating drive system and the cam drive assembly 
for oscillating the blade holder; 
FIG. 9 is a front view of the blade holder cam drive 

assembly, as seen along line IX-X of FIG. 10; 
FIG. 10 is a side view of the blade holder cam drive 

assembly taken along X-X of FIG. 8: 
FIG. 1 1 is a detailed view of the lower carriage posi 

tion adjustment means and the blade angle index 
means, and 

FIG. 12 show's operative positions of the lower car 
riage moving means. 
As shown by FIGS. 1 and 2, the machine comprises 

a base 1 on which is supported a lower carriage 2 sur 
mounted by an upper carriage 3 supporting a blade 
holder 4. Lower carriage 2 slides as shown by arrows 
on base 1. To the rear of base 1 are provided supports 
for a grinding wheel transfer system 7 supporting at 
least four thrasive-fitted grinding rolls or wheels: rolls 
E and E' for the roughing operation and rolls F and F' 
for the finishing operation. 
The microtome blade is maintained at the end of the 

hilade holder 4 by jaws 8. Blade holder 4 is supported 
for oscillation thout axis 5. 
The transfer means 7 may swivel about a transfer 

shaft 9 hy means of a lever 60 (FIG. 12) on shaft 10, 
rigid with pinion 11, driving simultaneously a rack 12 
connected to the lower carriage, and a pinion 13. Pin 
ion 13 is loose on the shaft 9, but rigid with a ratchet 
drive 14 and a ratchet 15 which is biased inwardly hy 
a Spring 16 for driving a notched ratchet disc 17 rigidly 
connected to shaft 9. On the rack 12 is provided a pro 
trusion 18 designed to release a detent 19 which nor 
mally holds disc 17 fixed. The ratchet 19 pivoted at 20 
carries a spring-biased no-back cog 21 hiased by spring 
22 anchored between the clip 23 and pin 24. The cog 
21 is pivotally connected at pin 25 to detent 19. 
A grinding wheel drive motor, not shown, at the hack 

of the machine, drives the grinding wheels through a 
pulley 26 (FIG. 4), which includes a conical pinion 27. 
The pulley rotates freely with respect to the transfer 
shaft 9. This pinion 27 drives a pair of gears 29 
mounted on shaft 28 (FIG. 5) each gear having conical 
anchelical gear teeth. Eich helical pinion drives sinut 
taneously two gears 30 and 31 integral with the grind 
ing rolls E and F (FIGS. 4 and 5). 
The peripheral working surfaces of rolls E are sepa 

rated by a distance between centers which is slightly 
greater than their dimeter D in order to maintain their 
working surfaces separated. The rolls F have a diame 
ter cl smaller than that of D of the rolls E in order that, 
according to the FIG. 3, the edge of blade A makes 
contact with the roll F along a width 1 smaller than the 
mark I left hy the roll E. Thus, the operation is ren 
dered very simple, without any particular adjustment 
between the two operations of roughing and finishing 
(see FIG 3). 
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As shown in FIG. 8, the lower carriage 2 carries a 
motor, not shown here. having an output shaft 32 fixed 
to a crank 33, one end of which is coupled by a pin 3-4 
with a pitman 35 driving the upper carrier through a 
pin or shaft 36. The other end of part 33 comprises a 
cam drive acting on an elongated cam element 37. Cam 
37 is mounted loosely on shaft 38 and includes an ec 
centric 39 and another elonaged cam element 40 ori 
ented 90° with respect to the cam 37. The cam 40 is 
moved by contact with abutment 42 fixed on the lower 
carrier 2 during the reciprocal motion of the upper car 
rier 3. The axis 38 supports the cams 37 and 40 and the 
eccentric 39 is rigidly fixed with respect to the upper 
carrier 3 (FIG. 8). 
The eccentric 39 causes oscillating vertical motion of 

a connecting rod 41 coupled with a slide block 42 artic 
ulating a blade holder drive linkage 43 whose end 
carries a roller 44 by means of pin 45. The roller 44 is 
engaged in a notched member 46 coupled with the car 
rier 3 by a pin 47. The notched member 46 includes a 
supporting pivot axis 45 traversed by an adjusting 
screw 49. Member 46 transmits the oscillating motion 
to the blade holder 4 pivoted at 50 and permits the ad 
justment of the position of the cutting edge of the blade 
A with respect to a reference plane X-X" of FIG. 1. 
The blade normally lies in this plane when the cam 37 
is in the position shown in FIG. 9. The ends of the shaft 
45 of the Toller .44 are resiliently coupled to the encls 
of pivot shaft 47 of the notched member 46 by two 
springs, not shown here (FIGS. 9 and 10). 
The blade holder assembly 4 (FIGS. 1 and 2) in 

cludes two laminated springs 51 supporting the jaws 8 
through a small bar 52 which has adjustment means to 
vary the spacing between the jaws. 
The rack 12 is fastened to the lower carrier by means 

of the assembly 53 (FIGS. 1 and 11 ) comprising a 
threaded shaft 5 and a nut follower 55. The shaft 54 
is moved by a central knob 56 provided with an index 
pointer 59 movable with respect to a graduated sector 
57 showing directly the cutting angle of the blade edge. 
The operation of the machine is as follows: 
After the placing the blade A in the holder in its re 

tracted position, the edge of the blade is adjusted with 
respect to the reference plane X-X" of FIG. 1 by means 
of the control knob 58, and the blade position is cen 
tered in the reference plane. 
The rack control lever 60 is brought into the 'start 

ing reference' position (FIG. 12), intermediate the 
retract' and ''grind positions. 
Then, using the control knob 56, the blade A is ad 

vanced until a reference stop means is contacted in the 
index assembly, and the index 59 on the knob 56 is set 
to the zero position on the graduated scale 57. When 
the cutting angle is chosen, the knob 56 is adjusted to 
back the lower carrier 2 rearwardly a distance which 
corresponds to the withdrawal of blade A that is neces 
sary to obtain this chosen angle, these angle values 
being indicated on the sector 57. 
The lever 60 is then rotated fully to the 'grind' posi 

tion, without any effect on the rotation of the transfer 
means 7, since the protrusion 18 (FIG. 7) pusses under 
the detent 29 which retracts through its spring means 
while the ratchet element 15 on the notched disc 17 
continues its reverse travel opposite to that by which 
transfer of the grinding wheels is accomplished (coun 
ter-clockwise in FIG. 7). 
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In order to obtain the sharpening time corresponding 

to the work required by the condition of the blade A, 
a mechanical or electrical timer (not shown) may be 
provided. 
The starting of the motors of the machine causes the 

simultaneous rotation of the sharpening rolls E-E' and 
F-F'; the reciprocating motion of the upper carrier 3 
{ through pitman 35) driving the oscillation of the blade 
holder 4 and the starting of the motor (not shown) 
transmitting by the intermediary of the laminate springs 
51 the transverse vibratory motion of the blade A. 
When the rough grinding or sharpening time has 

elapsed, the motors come to a standstill. To inspect the 
hilade A, the crank 60 is reset to 'starting reference' 
position. If the rough sharpening is satisfactory, the re 
turn rotation of the lever 60 is continued till it reaches 
the "retract' position which is diametrically opposite 
to the 'grind' position; this rotation of lever 60 has the 
effect of rotating transfer means 7 180 and the presen 
tation of the second rolls F-F' in the working position. 
For the finish grinding operation, the blade is reset in 

the same manner as recited above, and lever 60 is re 
turned to the 'grind' position. 
The function of the notched member 46 is not only 

to transmit the oscillating vertical motion of the blade 
A, but also to operate as a force limiter for the blade 
A against the rolls E-F. For this purpose, the element 
-6 comprises two sloped surfaces forming between 
themselves an angle of at least 90, against which the 
roller 44 hears, the said roller being biased into the 
notch by springs (not shown, for clarity). 
The various working mechanisms are covered by a 

safety protecting transparent honnet. The lifting of the 
honnct normally causes the complete standstill of the 
running elements, whilst the closing of said bonnet can 
not alone ensure the starting. 
Moreover, it is preferred to locate the blade A in : 

precise manner in relation to the vertical plane joining 
the axes of roll pairs E-E' and F-F', by means of a pre 
cise detent or stop means 61 on the indexing assembly 
of FIG. 12 to control the stroke between the “starting 
reference' point and the 'grind' point to provide for 
a displacement of constant length of the lower carriage 
2 when the lever is moved between these positions. 
What is claimed is: 
1. In a microtome blade grinding machine including 

means for moving a blade to be sharpened between an 
advanced sharpening position between a pair of driven 
grinding wheels and a retracted position away from said 
grinding wheels, the improvement comprising: 

a. two pairs of grinding wheels mounted for rotation 
as a unit about a transfer axis, said grinding wheel 
pairs comprising roughing and finishing grinders; 

b. each of said grinding wheel pairs including spaced 
grinding wheels mounted for rotation about paral 
lel, coplanar axes, one of said pairs of grinding 
wheels normally being in working position for 
sharpening a blade edge; 

c. means for selectively causing said grinding wheel 
pairs to exchange positions by rotation of said 
grinding wheel pairs as a unit about said transfer 
axis, and 

cl. said grinding wheel position changing means being 
connected to said blade moving means in such a 
manner that retraction motion of said blade causes 
simultaneous, automatic exchange of position of 
said grinding wheel pairs. 
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A microtome hade sharpening machine compris 

means for supporting a blade to be sharpened for 
vertical, oscillating motion with respect to a gener 
ally horizontal reference pline, and about a trans 
verse axis lying in said reference plane; and means 
for oscillating said blade about said axis during a 
sharpening operation; 
first and second pairs of grinding wheels, each pair 
being mounted for rotation ahout vertically spaced, 
generally horizontal, transverse axes, and both 
pairs being mounted for rotation is a unit about a 
transfer axis, 
means for driving said grinding wheels about their 
respective axes: 
means for advancing said blade to a sharpening po 
sition between said first pair of grinding wheels 
whereby opposite sides of its edge is presented to 
each grinding wheel for sharpening when said 
blade is oscillated, 
means for retracting said blade to a rearward posi 
tion away from said first pair of grinding wheels: 
means operable synchronously with said blade re 
tracting means for rotating said grinder wheel pairs 
as a unit about said transfer axis so as to cause ex 
change of positions hetween said grinding wheel 
pairs, whereby the second grinding wheel pair is 
placed in it working position with respect to a blade 
to he sharpened while said hlade is moved to its re 
tracted position, 
the peripheral surfaces of each of said grinding 
wheel pairs being normally separated during a 
sharpening operation. 
The microtone blade sharpening machine recited 

in claim 2 wherein said first grinding wheel pair is a 
roughing grinder and said second grinding wheel pair 
is a finishing grinder. 

4. The microtone blade sharpening machine recited 
in claim 2, further including means for supporting said 
blade to be sharpened for reciprociting. transverse no 
tion, and means synchronously operable with said 
blade oscillating means for causing said blade to recip 
rocate transversely during a sharpening operation dur 
ing the time the edge of suid blade to be sharpened is 
in contact with each of said grinding wheels. 

5. The microtome blade sharpening machine recited 
in claim -4, further including means for vibrating said 
blade transversely in the same sense as said transverse 
motion during a sharpening operation. 

6. A microtome blade sharpening machine compris 
ing: 

. a base; 
b. a linwer carriage mounted on said base, said lower 

C. 

carriage movable between a forward working posi 
tion and a rearward retracted position: 
an upper carriage mounted on said lower carriage 
for reciprocating, transverse movement, and mov 
ahle with said lower carriage between the forward 
and rearward positions of the latter: 

... a blade holder mounted on said upper carriage for 
movement there with, 
means for oscillating said blade holder to cause up 
wired and downward oscillation of a blacle Sup 
ported in said holder with respect to a generally 
horizontal reference plane bout a transverse, hori 
vontal : X is in Said plane. 
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f, at least a first pair of grinding wheels supported on 

said base for rotation about vertically spaced, 
upper and lower transverse, horizontal axes, and 
drive means for rotating said grinding wheels, the 
peripheral working surfaces of said grinding wheels 
heing normally separated during a grinding opera 
tion; 

g. means for moving said lower carriage between its 
forward and rearward positions, the said forward 
position placing a blade to be sharpened in working 
relationship with respect to said grinding wheels; 

h. said blade holder oscillating means causing alter 
nate contact between opposite sides of the edge of 
a blade to be sharpened and each of said grinding 
wheels at least when said lower carriage is at its for 
ward working position; 

i. means for moving said upper carriage reciprocally 
transversely at least while said lower carriage is in 
its working position and synchronously with said 
blade holder oscillating means; whereby said blade 
to be sharpened is caused to be advanced to a 
grinding position between the grinding wheels and 
oscillated into alternate contact with each of the 
grinding wheels while reciprocating transversely 
during such contact; 

j, a second pair of grinding wheels also supported for 
rotation about horizontal, transverse, vertically 
spaced axes, said grinding wheel pairs both being 
supported for rotation is a unit about a transfer 
axis for alternately enabling each pair of grinding 
wheels to assume a working position with respect 
to a blade edge to be sharpened; 

k, means (perable synchronously with said lower car 
riage moving means for causing said grinding wheel 
pairs to exchange positions as said lower carriage 
is retracted towards its rearward position: 

I. each pair of grinding wheels comprising respec 
tively a roughing and finishing grinder, whereby 
rough grinding and finish grinding operations can 
he automatically performed sequentially on a blade 
to be sharpened, without requiring removal of the 
hilade from the machine by simply fully retracting 
the lower carriage away from the working position 
and thereafter advancing the carriage forwardly to 
the working position. 

7. The microtome blade sharpener recited in claim 6, 
further wherein said lower carriage moving means in 
cludes a rack and pinion assembly, the rack being at 
tached to the lower carriage; a grinding wheel transfer 
means, said transfer means including a ratchet drive as 
sembly actuated by said pinion, whereby retraction mo 
tion of said rack caused by rotation of said pinion 
causes a 180° rotation of said grinding wheel transfer 
means ahout said transfer axis through said ratchet 
drive; and advancing motion of said rack does not 
cause motion of Said transfer means. 

8. The microtome blade sharpening means recited in 
claim 6, further including a detent locking means for 
said grinding wheel transfer means whereby said trans 
fer means is locked against undesired motion, and 
means cooperating with said rack for releasing said de 
tent when said rack is retracted a predetermined dis 
tance, the said ratchet drive assembly permitting lost 
motion of Suid pinion, rack, and portions of said ratchet 
drive assembly to enable said rack to be retracted to an 
intermediate position without causing motion of said 
grinding wheel transfer means. 
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9. The microtome blade sharpening machine recited 
in claim 8, further including a blade sharpening index 
means, said index means comprising an adjustable 
means for causing relative motion hetween saic lower 
carrier and said rack, whereby the advanced position (f 
a blade edge to be sharpened can be adjusted with re 
spect to the grinding wheels, said adjustable means 
being operable separately from said means for advanc 
ing and retracting said lower carrier. 

10. The microtome blade sharpening machine re 
cited in claim 6, wherein said means for reciprocally 
moving said upper carriage transversely comprises a 
motor driven crank and pitman assembly, said crank 
further including means for cooperating with said 
means for oscillating said blade holder, whereby said 
reciprocal transverse motion and said oscillating mo 
tion is coordinated during a sharpening operation so 
that a blade edge to be sharpened is noved transversely 
while it contacts each grinding wheel; and further 
wherein said means for oscillating said blade holder 

S 
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comprises a cum drive Lssembly operating a blade 
holder drive linkage which includes a roller engaging a 
notch having sloped surfaces, and means for resiliently 
urging said roller into engagement with said notch to 
thereby control the maximum force with which a blade 
edge to be sharpened is driven against a grinding wheel 
during a sharpening operation. 

11. The microtome blacle sharpening machine re 
cited in claim 10, further including means for adjusting 
the at rest position of said blade holder with respect to 
said blade holder cam drive assembly. 

12. The microtome blade sharpening machine re 
cited in claim 6, wherein the diameters of said roughing 
grinder wheels is greater than the diameter of said fin 
ishing grinder wheels, whereby the blade edge area to 
be sharpened in contact with the finishing grinder is 
smaller than the edge area in contact with the roughing 
grinder when the blade to be sharpened is at the same 
advanced working position. 

k k k k :k 


