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ABSTRACT: A microtome having an electric drive in con 
junction with its hand wheel by which the microtome can be 
driven continuously or cyclically as well as by hand. 
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MICROTOME ELECTRIC DRIVE 

BACKGROUND OF THE INVENTION 
The present invention is related to microtome apparatus 

and more particularly to an'elect'romechanical drive for a 
microtome by which the microtome may be automatically 
operated either continuously or in discrete cycles, and still be 
capable of hand operation. 

In the prior art, typically, a mechanized microtome 
generally includes an electric motor which is belted to the 
manual driving wheel. This arrangement has certain inherent 
limiting characteristics. Chief among these is the fact that a 
belt connected to a motor and hand wheel has to be discon 
nected to permit manual operation. Another characteristic of 
such’prior art mechanized microtome drives it that they have 
no provision for automatic stopping at the end of a cycle. 

It is an object of the present invention to provide a 
mechanized microtome drive which permits selectively three 

10 

modes of operation of the machine, these being continuous - 
reciprocating motion, single cycle reciprocation, and free 
handwheel operation. . 

Another object is to provide a mechanized microtome 
1 eliminating belts or other positive connection between motor 
and ‘hand wheel, thus permitting greater ease of manual opera 
tion when desired. ' 

Other objects, advantages and features of the present inven 
tion will become apparent from the following description of 
one embodiment thereof, when taken in connection with the 
accompanying drawing. 

SUMMARY OF THE INVENTION 

Brie?y, the present invention is practiced in one form by a 
microtome having a driving hand wheel which is disposed rela 
tive to a friction driving the microtome. This friction driving 
gear is motor driven and is movable into and away from driv 
ing engagement with the hand wheel by means of a solenoid 
actuator. The bracket in which the driving gear swings relative 
to the hand wheel is jointed and spring loaded to permit 
proper solenoid operation and to provide a biasing force of the 
gear against the wheel. 

DRAWINGS 

FIG. 1 is an elevation, party in section, of‘a microtome elec 
tric drive according to the present invention; 
.FIGLZ is a partial side elevation, party in section, of the ap 

paratus shown in FIG. I; and 
FIG. 3 is a wiring diagram of the microtome electric drive 

shown in FIG. 1. 

DESCRIPTION 

Referring now to FIG. 1, a drive arrangement for a 
microtome is shown with the associated microtome simply 
represented by a partial showing of its'driving handwheel 2. 
The hand wheel 2 is characterized by a grooved periphery as 
indicated'by the wheel's outside diameter 4 and the base of the 
groove shown at 6. Hand wheel 2 is disposed in a ?xed posi 
tion relative to a frame, generally indicated at 8 on which the 
electric drive mechanism of the present invention is also 
mounted. Referring now to FIG. 2, a driving motor 10 is 
mounted relative to frame 8 and is operatively connected 
through a gear reduction unit, generally indicated at 12, to a 
gear box shaft 14. Motor 10 is preferably a variable speed mo 

- tor, but for simplicity, the circuit diagram has not included this 
feature. 

Referring back to FIG. 1, gear box shaft 14 is fastened to a 
' transmission spur gear 16.‘Transmission gear 16 meshes with a 
second transmission spur gear 18. Gears l6 and 18 are 
mounted on ?xed axes relative to frame 8. The axis 20 of gear 
18 also has rotatably mounted thereto a gear carrier 22. Carri 
er 22 supportsrotatable spindle 24 at its opposite extremity. A 
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2 
transmission pinion 26 is ?xedly mounted on spindle 24 on 
one side of carrier 22 and meshes with transmission gear 18. A" ' 
friction drive gear or wheel28 is also ?xedly mounted on spin 
dle 24, on the opposite side of carrier 22 from the pinion 26. 
Thus, wheel 28 and pinion 26 are rotatable together. Carrier 
22 is rigidly connected to an arm 34, members 22 and 34 
together making up an integral swing bracket 32. The totality ‘ 

_ of swing bracket 32 is a second class lever with its fulcrum at _ 
20 and its load at 24. 
Arm 34 itself supports a spindle 36 and an abutmentv 

member 38, both members extending from’~ arm 34 in the same 
direction. A second swing member or arm 40 is connected to 
swing bracket 32 and is rotatably mounted relative thereto on 
shaft 36. Arm 40 de?nes an aperture 42 through which abut 
ment 38 extends. Abutment 38 and aperture 42 permit limited 
rotation of arm 40 relative to arm 34. Arm 40 and arm 34 are ' 
biased in their relative position shown in FIG. 1 by a spring 
member 44 which is suitably mounted, as by means of spindle 
36, and is disposed in compression between members 34 and 
40. Bracket 32 and arm 40 together form a compound actua 
tion linkage. 
The extremity of arm 40 opposite from shaft 36 is suitably 

connected to the plunger 46 of a solenoid actuator 48. 
A normally open switch 50 and a normally closed switch 52 

are mounted on frame 8. Normally open switch 50 has an ac- ._ . 

tuation lever 54 extending therefrom and in contact with 
plunger 46 of solenoid 48. Normally closed switch 52 similarly 
has an actuation lever 56 which is disposed in operative rela-~ 
tionship to a cam or abutment 58 mounted on hand wheel 2. 
Preferably a suitable linkage is interposed between cam 58 
and lever 56, as indicated by lever member 60 which is 
rotatably mounted relative to frame 8 on a shaft 62. In this 
way, lever 56 and abutment 58 are in direct operative relation 
ship. 

Referring now to FIG. 3, the electrical wiring diagram for 
the present microtome drive system is shown. It includes a_ 
manually operated, normally open foot switch 64. This switch, 
incidentally, is not shown in the other views. Foot switch 64 is 
shown operatively connected to a source of line current 66 
and also to a master switch 68, the closing of which is in- . 
dicated by a light 70. This electrical circuit also includes 
motor 10, solenoid 48, normally open switch 50 and normally 
closed switch 52. 

OPERATION 

The operation of the above~described apparatus will now be 
described. First, master switch 68 is closed to arm the circuit. 
The depression or closing of the foot switch 64 allows current 
to energize solenoid 48 and motor 10. The energizing of sole 
noid 48 moves its plunger to the right, closing the normally 
open switch 50. The closing of switch 50 renders the depres 
sion of foot pedal 64 no longer necessary. At the same time 
that solenoid plunger 46 actuates or closes switch 50, it pulls 
arm 40 and swing bracket 32 to the right, such that drive 
wheel 28 contacts hand wheel 2 in frictional engagement. The 
starting of motor 10 which drives wheel 28, and the solenoid 
actuated clutching of wheel 28 to microtome hand wheel 2, 
are substantially simultaneous operations. With the foot 
switch 64 having been momentarily depressed and released, 
the microtome and its associated hand wheel are now going 
through a single cycle. When hand wheel 2 completes one 
revolution, the cam or abutment 58 projecting therefrom trips 
or opens the normally closed switch 52. The opening of switch 
52 opens the circuit, deenergizing solenoid 48 and shutting off 
motor '10. This pulls drive wheel.28 from wheel 2 and this ena 
bles the motor 10 and drive wheel 28 to coast to a stop without 
affecting the position of wheel 2. Thus, the microtome has 
gone through one complete cycle by a momentary depression 
of switch 64 and then stopped automatically. If foot switch 64 
is held closed, the unit will run continuously. 

It will be appreciated that, if swing bracket 32 and arm 40 
were a single rigid member, there would be three possible ef 
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fects. First, if drive wheel 28 were to contact hand wheel 22 
before the solenoid plunger 46 was bottomed, the solenoid 
would be likely to hum or clatter. Secondly, there might be 
perfect coincidence between the contacting of wheel 28 to 
wheel 2 and the bottoming of plunger 46, but this might or 
might not provide good biasing force of the wheel 28 to the 
wheel 2. Thirdly, it would be possible that solenoid plunger 46 
would bottom before wheel 28 made contact with wheel 2. All 
of these situations are undesirable, and for that reason the 
compound linkage member including swing bracket 32 and 
arm 40 is provided. It will be appreciated that when the sole 
noid is energized, arm 40 will swing the bracket 32 so that 
wheel 28 contacts wheel 2. The dimensions are not critical in 
the present invention, however, because arm 40 is, to a small 
degree, rotatable relative to bracket 32. This enables solenoid 
plunger 46 to) bottom, with spring member 44 exerting a con 
stant biasing force of friction wheel 28 on the hand wheel 2. 
When the circuit is opened and the solenoid plunger releases 
the engagement of wheel 28 and wheel 2, the spring 44 pro 
vides sufficient force to arm 40 and swing bracket 32 to insure 
that wheel 28 is swung away from wheel 2. 

It will be apparent that a microtome driving mechanism has 
been provided by the present invention which permits an 
operator to use the machine in any of three modes of opera 
tion. That is, the machine is capable of continuous cycling or 
single cycling with automatic stopping, both these modes in 
connection with the electric drive. Thirdly, the drive 
mechanism disengages itself from hand wheel 2 to permit free 
hand operation. 

It may occur to others of ordinary skill in the art to make 
modi?cations of the present invention which will lie within the 
concept and scope thereof and not constitute a departure 
therefrom. Accordingly, it is intended that the invention be 
not limited by the details in which it has been described, but 
only by the following claims. 

lclaim: 
1. An electric drive for a rotatable member (2) including: 
a frame, 
a drive motor, 
a gear train operatively disposed relative to said motor and 

including a drive gear, 
said drive gear being mounted on a pivoted lever linkage 
and being swingable therewith into driving position and 
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4 
engagement with said rotatable member (2) and away 
from said engagement to an idle position, 

said lever linkage being operatively connected to a solenoid 
plunger to motivate the swing of said lever linkage rela 
tive to said rotatable member (2), the idle position of said 
drive gear corresponding to the deenergized state of said 
solenoid, 

said linkage including a bracket which is pivoted to said 
frame and carries said drive gear, an arm extending from 
said bracket and being connected to said plunger, said 
bracket and arm being articulated for limited relative 
rotational movement, means to limit the rotation of said 
arm relative to said bracket, and means biasing said 
bracket relative to said arm toward said driving position, 

said drive motor and said solenoid being electrically con 
nected to a common circuit. 

2. An electric drive for a rotatable member according to 
claim 1 and further including: 

a control circuit operatively connectedto said motor and 
said solenoid and including a manual switch to control 
energization thereof, 

a normally closed switch actuable in response to a position 
of said rotatable member (2) to control a deenergization 
of the circuit, 

the energized state of said circuit effecting the driving en 
gagement of said drive gear and said rotatable member. 

3. An electric drive for a rotatable member according to 
claim 1 and further including: 

a cam mountedpn said rotatable member, _ 
a control circuit operatively connected to said motor and 

said solenoid and including a manual switch to control 
energization thereof, 

a normally open switch actuable by the movement of ‘said 
solenoid plunger in response to energization and, upon 
such actuation, effective to hold said circuit closed inde 
pendently of said manual switch, 

a normally closed switch actuable by contact with said cam 
and, upon such actuation, effective to open said circuit, 

the energized state of said circuit effecting the driving en 
gagement of said drive gear and said rotatable member. 

4. An electric drive for a rotatable member according to 
claim 3 in combination with a microtome, said rotatable 
member being the handwheel of said microtome. 


